FUJITSU SEMICONDUCTOR
DATA SHEET DS07-xxxxx-0.8E

B DESCRIPTION

The MB95130H series is general-purpose, single-chip microcontrollers. In addition to a compact instruction set,
the microcontrollers contain a peripheral functions for small package.

B FEATURES

e F2MC-8FX CPU core
Instruction set that is optimum to the controllers
- Multiplication and division instructions
- 16-bit arithmetic operation
- Bit test branch instruction
- Bit manipulation instructions etc.
o Clock
- Main clock
- Main PLL clock
- Subclock (for dual clock product)
- Sub PLL clock (for dual clock product)
(Continued)

B PACKAGES

28-pin plastic SOP

(FPT-28P-M17)
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(Continued)
e Timer

- 8/16-bit compound timer x 1 channels

- 8/16-bit PPG x 1 channels

- 16-bit PPG

- Timebase timer

- Watch prescaler (for dual clock product)
e LIN-UART

- Full duplex double buffer

- Clock asynchronous or synchronous serial transfer capable
e UART/SIO

- Clock asynchronous or synchronous serial transfer capable
e External interrupt

- Interrupt by edge detection (rising, falling, or both edges can be selected)

- Can be used to recover from low-power consumption modes.
¢ 10-bit A/D converter

- 10-bit resolution
e Low-power consumption (standby mode)

- Stop mode

- Sleep mode

- Watch mode (for dual clock product)

- Timebase timer mode
e /O port: Max 20

- General-purpose /O ports (CMOS) : 20 ports



B PRODUCT LINEUP

MB95130H Series

m MB9SF136TW MB95FV100B-103

I MB95F136KW

Type FLASH product EVA product

ROM capacity 32 Kbytes

RAM capacity 1 Kbytes 3.75 Kbytes

Reset output No

Option Dual clock Selectable single/dual clock*
Number of basic instructions 1136
Instruction bit length : 8 bits

CPU functions

Instruction length 11 to 3 bytes

Data bit length 11, 8, and 16 bits

Minimum instruction execution time : 0.1 us (at internal 10 MHz)
Interrupt processing time : 0.9 us (at internal 10 MHz)

Ports

(Max 20 ports)

General-purpose 1/0 port (CMOS) : 20 ports

Timebase timer

Interrupt cycle : 0.5 ms, 2.05 ms, 8.2 ms, 32.8 ms (at main oscillation clock 4 MHz)

Watchdog timer

Reset generated cycle
At main oscillation clock 10 MHz : Minimum 105 ms
At sub oscillation clock 32.768 kHz (for dual clock product) : Minimum 250 ms

Wild reqister

Capabile of replacing 3 bytes of data

UART/SIO

Peripheral functions

Data transfer capable in UART/SIO

Full duplex double buffer, variable data length (5/6/7/8-bit), built-in baud rate genera-
tor

Transfer rate : 2400 bps to 125000 bps (at machine clock 10 MHz)

NRZ type transfer format, error detected function

LSB-first or MSB-first can be selected.

Clock synchronous (SIO) or clock asynchronous (UART) data transfer capable

LIN-UART

Dedicated reload timer allowing a wide range of communication speeds to be set.
Capable of data transfer synchronous or asynchronous to clock signal.
LIN functions available as the LIN master or LIN slave.

(8 channels)

A/D converter

8-bit or 10-bit resolution can be selected.

8/16-bit

(1 channels)

compound timer

Each channel of the timer can be used as "8-bit timer x 2 channels" or "16-bit timer x
1 channel".

Built-in timer function, PWC function, PWM function, capture function and square
waveform output

Count clock : 7 internal clocks and external clock can be selected.

(Continued)
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(Continued)
MB95F136HW
b . Part number MB95F136TW MB95FV100B-103
arameter MB95F136KW
PWM mode or one-shot mode can be selected.
16-bit PPG Counter operating clock : Eight selectable clock sources
Support for external trigger start
w n H n n H
.S 8/16-bit PPG Each chann“el of the PPG can be used as "8-bit PPG x 2 channels" or "16-bit PPG
5 (2 channels) x 1 channel".
§ Counter operating clock : Eight selectable clock sources
'S | Watch counter Count clock : Four selectable clock sources (125ms, 250ms, 500ms, or 1s)
% (for dual clock product) | Counter value can be set from 0 to 63. (Capable of counting for 1 minute)
& | Watch prescaler Four selectable interval times (125 ms, 250 ms, 500 ms, or 1 s)
(for dual clock product)
External interrupt Interrupt by edge detection (rising, falling, or both edges can be selected)
(8 channels) Can be used to recover from standby modes.
Standby mode Sleep, stop, watch, and timebase timer

*1 : Change by the switch on MCU board.
*2 : Specify clock mode when ordering MASK ROM.
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B PACKAGES AND CORRESPONDING PRODUCTS

Part number MB95F136HW
MB95F136TW MB95FV100B-103
Package | MB95F136KW

FPT-28P-M17 O >
BGA-224P-M08 X O
O : Available

X : Unavailable
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B DIFFERENCES AMONG PRODUCTS AND NOTES ON SELECTING PRODUCTS
¢ Notes on Using EVA Products

The EVA product has not only the functions of the MB95130H series but also those of other products to support
software development for multiple series and products of FAMC-8FX family. The 1/0O addresses for peripheral
resources not used by the MB95130H series are therefore access-barred. Read/write access to these access-
barred addresses may cause peripheral resources supposed to be unused to operate, resulting in unexpected
malfunctions of hardware or software.

Take particular care not to use word, long word, or similar access to read or write odd numbered bytes in the
prohibited areas.

Note that the values read from barred addresses are different between the EVA product and the FLASH or MASK
product. Therefore, the data must not be used for software processing.

The EVA product does not support the functions of some bits in single-byte registers. Read/write access to these
bits does not cause hardware malfunctions. Since the EVA, FLASH, and MASK products are designed to behave
completely the same way in terms of hardware and software, you do not have to pay special attention to specific
products.

¢ Difference of Memory Spaces

If the amount of memory on the EVA product is different from that of the FLASH or MASK product, carefully
check the difference in the amount of memory from the product to be actually used when developing software.

¢ Current Consumption
- The current consumption of FLASH product is typically greater than for MASK product.
- For details of current consumption, refer to "l ELECTRICAL CHARACTERISTICS".

e Package
For details of information on each package, see "l PACKAGE DIMENSIONS".

e Operating voltage
The operating voltage are different among the EVA, FLASH and MASK products.
For details of operating voltage, refer to "l ELECTRICAL CHARACTERISTICS"

e Difference between RST and MOD pins

The RST and MOD pins are hysteresis inputs on the MASK product. A pull-down resistor is provided for the
MOD pin of the MASK product.
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H PIN ASSIGNMENTS

009dd/00NV/00LNI/00d [
109dd/FONV/LOLNI/I0d ]
MOS/C0NV/c0LNI/c0d []
1OS/E0NV/E0LNI/E0d []
NIS/¥ONV/¥0LNI/¥0d ]
000L/SONV/SOLNI/SOd []
L0O1/90NV/90LNI/90d ]
ZONV/LO0LNI/£0d
0IN/0Ld ]

00N/kid ]
003/0M0N/etd
©1av/0o4dL/ctd ]
09dd/¥id ]

Sid ]
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1 04d
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(FPT-28P-M17)
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H PIN DESCRIPTION

Pin no. Pin name Circuit type Description
1 P16 H General-purpose /O port.
2 PFO/HC10
K General-purpose I/O port. Large current port.
3 PF1/HC11
4 MOD B Operation mode specification pin.
5 X0
A Crystal oscillation pin.
6 X1
7 Vss - Power supply (GND) pin.
8 Vce - Power supply pin.
9 PGO/(Cpin) H ?t\a/r;eral-purpose I/0 port (at 3 V). Capacitance connection pin (at
10 X1A/PG2 AM Crystal oscillation pin (32KHz). Single clock product is general-
11 X0A/PG1 purpose port.
12 RST B' Reset pin.
13 AVcc - Power supply pin for A/D.
14 AVss - Power supply (GND) pin for A/D.
General-purpose /O port.
15 il?l(())/(l)l;ggg/oo These pins are also used for external interrupt input (INT0O0), A/D
analog input (ANOO) and 8/16-bit PPG ch0 output (PPGO00).
PO1/INTO1/ Generaljpurpose I/0 port. . _
16 ANO1/PPGO1 These pins are also used for external interrupt input (INTO1), A/D
b analog input (ANO1) and 8/16-bit PPG chO output (PPGO01).
General-purpose /O port.
17 iﬁ%/g;ggi/ These pins are also used for external interrupt input (INT02), A/D
analog input (ANO02) and LIN UART clock I/O(SCK).
General-purpose /O port.
18 iﬁ%/g;ggi/ These pins are also used for external interrupt input (INT03), A/D
analog input (ANO3) and LIN UART data output (SOT).
General-purpose /O port.
19 iﬁlgzgﬁ/ E These pins are also used for external interrupt input (INT04), A/D
analog input (ANO4) and LIN UART data input (SIN).
20 POS/INTOS/ General-purpose I/O port.
ANO5/T000 These pins are also used for external interrupt input (INTO5,
PO6/INTO6/ INTO6), A/D analog input (ANO5, ANO6) and 8/16-bit compound
21 ANO6/T001 D timer chO output (TO00, TOO1).
General-purpose 1/O port.
22 PO7/INTO7/ These pins are also used for external interrupt input (INTO7), A/D
ANO7 X
analog input (ANQ7).

(Continued)
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(Continued)
Pin no. Pin name Circuit type Description
General-purpose I/O port.
23 P10/U10 G These pins are also used for UART/SIO chO data input.
General-purpose /O port.
24 P11/U00 These pins are also used for UART/SIO ch0 data output.
General-purpose /O port.
25 Eé%/UCKO/ These pins are also used for UART/SIO chO clock 1/0 (UCKO0) and
8/16-bit compound timer chO clock input (ECO).
H General-purpose /O port.
P13/TRGO/ These pins are also used for 16-bit PPG chO trigger input (TRGO)
26
ADTG and
A/D trigger input (ADTG).
General-purpose I/O port.
27 P14/PPGO These pins are also used for 16-bit PPG chO output.
28 P15 General-purpose I/O port.
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H 1/0 CIRCUIT TYPE

Standby control

Type Circuit Remarks
- Oscillation circuit
. {}O— - Main-clock
X1 (X1A) _||::]|__,__ {>OJ Feedback resistance value : approx. 1 MQ
A D - Sub-clock
X0 (X0A) ¢—  — _|§ Feedback resistance : 10 MQ
4|>O— (MB95FV100B:without dumping resistance)

- Only for input
- Hysteresis input only for MASK product
- With pull-down resistor only for MASK

product

- Hysteresis input only for MASK product

External interrupt control

- CMOS output
R ( ? Pull-up control ' HyStere_SIS input
- Analog input
] | Pch - Pull-up control is available.
[
|
D |
Nch
i —
'—D— Analog input
T
A/D control .
Standby control 5N
External interrup){ control ).
- CMOS output
- CMOS intput
R 4@ Pull-up control .
- Hysteresis input
|  Pch - Analog input
| - Pull-up control is available.
|
[
Nch
E
i —
+——L"1—— Analog input
B
A/D control 5
Standby control oj/\j f———

(Continued)
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(Continued)
Type Circuit Remarks
- CMOS output
R ( ? Pull-up control - CMOS |n.pu.t
- Hysteresis input
— IPch - With pull-up control
G |
! Nch
- ..
Standby control '-
- CMOS output
- Hysteresis input
R (& Pull-up control - With pull-up control
- Pch
H [
|
'Neh
Standby control Y
- CMOS output
| Pch - Hysteresis input
1
|
K 'Neh
.

Standby control
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B HANDLING DEVICES
e Preventing Latchup
Care must be taken to ensure that maximum voltage ratings are not exceeded when it is used.

Latchup may occur on CMOS ICs if voltage higher than Vcc or lower than Vss is applied to input and output pins
other than medium- and high-withstand voltage pins or if higher than the rating voltage is applied between Vcc
and Vss.

When latchup occurs, power supply current increases rapidly and might thermally damage elements.
Also, take care to prevent the analog power supply voltage (AVcc) and analog input voltage from exceeding the
digital power supply voltage (Vcc) when the analog system power supply is turned on or off.
¢ Stable Supply Voltage
Supply voltage should be stabilized.

A sudden change in power-supply voltage may cause a malfunction even within the guaranteed operating range
of the Vcc power-supply voltage.

For stabilization, in principle, keep the variation in Vcc ripple (p-p value) in a commercial frequency range

(50 Hz to 60 Hz) not to exceed 10% of the Vcc value and suppress the voltage variation so that the transient

variation rate does not exceed 0.1 V/ms during a momentary change such as when the power supply is switched.
e Treatment of Unused Input Pin

An unused input pin may cause a malfunction if it is left open. It should be connected to a pull-up or pull-down
resistor.
e Treatment of Power Supply Pins on A/D Converter

Connect to be AVce = Vee and AVss = Vss even if the A/D converter is not in use.

e Precautions for Use of External Clock
Even when an external clock is used, oscillation stabilization wait time is required for power-on reset, wake-up
from subclock mode or stop mode.

¢ Precaution against Noise to the External Reset Pin (RST)

An input of a reset pulse below the specified level to the external reset pin (RST) may cause malfunctions. Be
sure not to allow an input of a reset pulse below the specified level to the external reset pin (RST).
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B PROGRAMMING AND ERASE FLASH MEMORY ON THE MB95F136H

1. Flash Memory

The flash memory is located between 8000+ and FFFFH in the CPU memory map and incorporates a flash
memory interface circuit that allows read access and program access from the CPU to be performed in the same
way as mask ROM. Programming and erasing flash memory is also performed via the flash memory interface
circuit by executing instructions in the CPU. This enables the flash memory to be updated in place under the
control of the CPU, providing an efficient method of updating program and data.

2. Flash Memory Features
¢ 32 K byte x 8-bit configuration
e Automatic programming algorithm (Embedded algorithm*)
¢ Data polling and toggle bit for detection of program/erase completion
¢ Detection of program/erase completion via CPU interrupt
e Compatible with JEDEC-standard commands
¢ No. of program / erase cycles : Minimum 10,000
* : Embedded Algorithm is a trademark of Advanced Micro Devices.

3. Procedure for Programming and Erasing Flash Memory

Programming and reading flash memory cannot be performed at the same time. Accordingly, to program or
erase flash memory, the program must first be copied from flash memory to RAM so that programming can be
performed without program access from flash memory.

4. Flash Memory Status Register (FMS)

bit7  bit6  bits bit4 bit3  bit2 bitl bit0
Address Initial value
- - RDYIRQ RDY |Reserved| IRQEN| WRE [Reserved
072n 000X0000B

- - R/W R R R/W  R/W R

5. Memory Space

The memory space for the CPU access and for the parallel flash programmer access is listed below.

Memory size CPU address Programmer address
32 K bytes FFFFHto 8000H 1FFFFHto 180001
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6. Flash Programmer Adaptor and Recommended Flash Programmers

7. Flash Content Protection
Flash content can be read using parallel / serial programmer if the flash content protection mechanism is not

Package

Applicable adapter model

Parallel programmers

FPT-28P-M17

TEF110-95F136HSPF

AF9708 (Ver 02.35G or more)
AF9709/B (Ver 02.35G or more)
AF9723+AF9834 (Ver 02.08E or more)

Notes: o For information on applicable adapter models and parallel programmers, contact the following:
Flash Support Group, Inc. TEL: (81)53-428-8380

activated.

One predefined area of the flash (8000k) is assigned to be used for preventing the read access of flash content.
If the protection code "01+" is written in this address (8000w), the flash content cannot be read by any parallel /

serial programmer.

Note : The program written into the flash cannot be verified once the flash protection code is written ("014" in

8000w). It is advised to write the flash protection code at last.
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B BLOCK DIAGRAM

F2MC-8FX CPU

RST Reset control |<—> <—>| ROM |
X0,X1 +———» <—>| RAM
, — Clock control > |
PG2/(X1A)*" 4> >
(X14) <—>| Interrupt control |
PG1/(X0A)"* | Watch timer |<—>
PGO/(Cpin)** 4] <—>| Wild register |
| Watch prescaler |<—>
POO/INTO0 to PO7/INTO7 | |—»{  External interrupt |« 6116 - bt PPG L[ Je—> (Po0/PPGO0)
- bit
e : —»|  |¢—> (PO1/PPGO1)
P10/UI0 <> b )
P11/UO0 <> ] UART/SIO > 3 > e (P02/SCK)
P12/UCKO <+ > g <—>] LIN UART —» &> (P03/SOT)
l— | (P0O4/SIN
P13/TRGO/ADTG <+  f— _ ( )
P14/PPGO «—» > 16-bit PPG L |« (PO5/TO00)
8/16 - bit
P15,P16 <+ b compound timer —> |« (P06/TO01)
(POO/ANOO to PO7/ANQ7) <— ] l— &> (P12/ECO)
AVCC —-- 10 - bit A/D l—>]
le—> PFO to PF1
AVSS ——--
Port |<—> <—>| Port

MOD  — *{: One-system product is general-purpose port and two-system product is sub clock oscillation.

VCC  —> *2: 5V product is Cpin terminal.
VSS —>

: Single-system product is general-purpose port, and dual-system product is subclock oscillation.
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B CPU CORE
1. Memory space

Memory space of the MB95130H series is 64 Kbytes and consists of I/O area, data area, and program area.
The memory space includes special-purpose areas such as the general-purpose registers and vector table.
Memory map of the MB95130H series shown in below.

- Memory Map
MB95136H MB95FV100B-103
0000H 0000H
110 1/0
0080H 0080H
0100H [ 0100H
0200H | 0200H
0480H
Access
prohibited
OF80H OF80H
110 1/0
1000H 1000H
Access
prohibited
8000H FLASH 60 KB
FLASH 32 KB
FFFFH FFFFH

16



2. Register

The MB95130H series has two types of registers; dedicated registers in the CPU and general-purpose registers

in the memory. The dedicated registers are as follows:
Program counter (PC)

Accumulator (A)

Temporary accumulator (T)

Index register (1X)
Extra pointer (EP)
Stack pointer (SP)

Program status (PS)

: A 16-bit register to indicate locations where instructions are stored.

: A 16-bit register for temporary storage of arithmetic operations. In the case of
an 8-bit data processing instruction, the lower one byte is used.

: A 16-bit register which performs arithmetic operations with the accumulator.
In the case of an 8-bit data processing instruction, the lower one byte is used.

: A 16-bit register for index modification
: A 16-bit pointer to point to a memory address.

MB95130H Series
S

: A 16-bit register to indicate a stack area.

: A 16-bit register for storing a register bank pointer, a direct bank pointer, and
a condition code register

: Accumulator

: Index register
: Extra pointer
: Stack pointer

: Program status

: Program counter

: Temporary accumulator

Initial Value
FFFDH

0000H

0000H

0000+

0000+

0000H

0030+

The PS can further be divided into higher 8 bits for use as a register bank pointer (RP) and a direct bank pointer

(DP) and the lower 8 bits for use as a condition code register (CCR). (See the diagram below.)

- Structure of the program status

15 14 13 12 11 10 9 8 5 4 1 0
R4 | R3 | R2 | R1 | RO |DP2 | DP1 | DPO IL1 | Lo vV | C
- AN AN
Y Y Y
RP DP CCR
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The RP indicates the address of the register bank currently being used. The relationship between the content
of RP and the real address conforms to the conversion rule illustrated below:

¢ Rule for Conversion of Actual Addresses in the General-purpose Register Area

RP upper OP code lower

ngn ngn g ngn ngn ngn ngn uqn | R4 R3 R2 Ri RO | b2 b1 b0 |
RN
Generated address | A15 A14 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0 |

The DP specifies the area for mapping instructions (16 different instructions such as MOV A, dir) using direct
addresses to 0080+ to O0FF+.

Direct bank pointer (DP2 to DPO0) Specified address area Mapping area
Don't care 0000+ to 007F+ 0000+ to 007F+ (without mapping)
000 (initial value) 0080+ to 00FFH (without mapping)

001s 0100+ to 017Fu

0108 0180+ to O1FFx

011s 0200+ to 027FH

1008 0080+ to 00FF 0280 to 02FFr

1018 0300+ to 037FH

1108 0380+ to 03FFH

1118 0400+ to 047F+

The CCR consists of the bits indicating arithmetic operation results or transfer data contents and the bits that
control CPU operations at interrupt.

Hflag : Setto"1"when a carry or aborrow from bit 3 to bit 4 occurs as a result of an arithmetic operation.
Cleared to "0" otherwise. This flag is for decimal adjustment instructions.
| flag . Interrupt is enabled when this flag is set to "1". Interrupt is disabled when this flag is set to "0".

The flag is set to "0" when reset.
IL1, ILO : Indicates the level of the interrupt currently enabled. Processes an interrupt only if its request level
is higher than the value indicated by this bit.

IL1 ILO Interrupt level Priority
0 0 0 High
0 1 1
1 0 2
1 1 3 Low = no interruption

Nflag : Setto"1"if the MSB is setto "1" as the result of an arithmetic operation. Cleared to "0" when the
bit is set to "0".

Zflag : Setto"1"when an arithmetic operation results in 0. Cleared to "0" otherwise.

Viflag : Setto"1"if the complement on 2 overflows as a result of an arithmetic operation. Cleared to "0"

otherwise.
Cflag : Setto"1"when a carry ora borrow from bit 7 occurs as a result of an arithmetic operation. Cleared
to "0" otherwise. Set to the shift-out value in the case of a shift instruction.



The following general-purpose registers are provided:

General-purpose registers: 8-bit data storage registers

The general-purpose registers are 8 bits and located in the register banks on the memory. One bank contains
eight registers. Up to a total of 32 banks can be used on the MB95130H series. The bank currently in use is

indicated by the register bank pointer (RP).

MB95130H Series
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- Register Bank Configuration

This address = 0100+ + 8 x (RP)

-

Memory area

} 32 banks
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M 1/0 MAP
Address ab%?g\i/?:taign Register name R/W Initial value

0000+ PDRO Port 0 data register R/W 000000008
0001+ DDRO Port O direction register R/W 000000008
0002+ PDR1 Port 1 data register R/W 000000008
0003+ DDR1 Port 1 direction register R/W 000000008
0004+ — (Vacancy) — —
0005H WATR Oscillation stabilization wait time setting register R/W 111111118
0006+ PLLC PLL control register R/W 000000008
0007H SYCC System clock control register R/W 1010X011s
0008+ STBC Standby control register R/W 000000008
0009+ RSRR Reset source register R XXXXXXXXs
000AH TBTC Timebase timer control register R/W 000000008
000BH WPCR Watch prescaler control register R/W 000000008
000CH WDTC Watchdog timer control register R/W 000000008
000D+

to — (Vacancy) — —
0027+
0028+ PDRF Port F data register R/W 000000008
0029+ DDRF Port F direction register R/W 000000008
002AH PDRG Port G data register R/W 000000008
002B+ DDRG Port G direction register R/W 000000008
002CH PULO Port O pull-up register R/W 000000008
002D+ PUL1 Port 1 pull-up register R/W 000000008
002EH

to — (Vacancy) — —
0034+
0035+ PULG Port G pull-up register R/W 000000008
0036+ TO1CR1 8/16-bit compound timer 01 control status register 1 ch0| R/W 000000008
00374 TOOCRH1 8/16-bit compound timer 00 control status register 1 ch0| R/W 000000008
0038+ — (Vacancy) — —
0039+ — (Vacancy) — —
003AH PCO1 8/16-bit PPG1 control register chO R/W 000000008
003BH PCO00 8/16-bit PPGO control register ch0 R/W 000000008
003Cw

to — (Vacancy) — —
00411

(Continued)

20
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Address abFl{)(rag\i/?:tai:) n Register name R/W Initial value
0042+ PCNTHO 16-bit PPG status control register (Upper byte) ch0 R/W 000000008
0043+ PCNTLO 16-bit PPG status control register (Lower byte) chO R/W 000000008
0044+

to — (Vacancy) — —
0047w
0048+ EICO0 External interrupt circuit control register ch0/1 R/W 000000008
0049+ EIC10 External interrupt circuit control register ch2/3 R/W 000000008
004AH EIC20 External interrupt circuit control register ch4/5 R/W 000000008
004BH EIC30 External interrupt circuit control register ch6/7 R/W 000000008
004CH

to — (Vacancy) — —
004FH
00501 SCR LIN-UART serial control register R/W 000000008
00511 SMR LIN-UART serial mode register R/W 000000008
0052+ SSR LIN-UART serial status register R/W 000010008
0053+ RDR/TDR LIN-UART reception/transmission data register R/W 000000008
0054+ ESCR LIN-UART extended status control register R/W 000001008
0055+ ECCR LIN-UART extended communication control register R/W 000000XXs
0056+ SMC10 UART/SIO serial mode control register 1 ch0 R/W 000000008
00574 SMC20 UART/SIO serial mode control register 2 ch0 R/W 001000008
0058+ SSRO UART/SIO serial status register ch0 R/W 000000018
0059+ TDRO UART/SIO serial output data register chO R/W 000000008
005AH RDRO UART/SIO serial input data register chO R 000000008
005BH

to — (Vacancy) — —
006B
006CH ADCH1 A/D control register 1 R/W 000000008
006D+ ADC2 A/D control register 2 R/W 000000008
006EH ADDH A/D data register (Upper byte) R/W 000000008
006FH ADDL A/D data register (Lower byte) R/W 000000008
0070wn WCSR Watch counter status register R/W 000000008
00711 — (Vacancy) — —
0072n FSR Flash memory status register R/W 000X00008
0073H SWREO Flash memory sector writing control register O R/W 000000008
0074+ SWREH1 Flash memory sector writing control register 1 R/W 000000008
0075H — (Vacancy) — —

(Continued)

21




MB95130H Series
S

Address ab?)(:g\il?;fi:) n Register name R/W Initial value
0076H WREN Wild register address compare enable register R/W 000000008
00774 WROR Wild register data test setting register R/W 000000008
00784 o (Mirror of register bar)k pointer (RP) and direct bank L o

pointer (DP))

0079+ ILRO Interrupt level setting register O R/W 11111111
007AH ILR1 Interrupt level setting register 1 R/W 11111111
007BH ILR2 Interrupt level setting register 2 R/W 11111111
007CH ILR3 Interrupt level setting register 3 R/W 111111118
007D ILR4 Interrupt level setting register 4 R/W 11111111s
007EH ILR5 Interrupt level setting register 5 R/W 111111118
007Fn — (Vacancy) — —
OF80~ WRARHO Wild register address setting register (Upper byte) ch0 R/W 000000008
OF81n WRARLO Wild register address setting register (Lower byte) ch0 R/W 000000008
OF82+ WRDRO Wild register data setting register chO R/W 000000008
0F83n WRARH1 Wild register address setting register (Upper byte) ch1 R/W 000000008
0F84+ WRARLA1 Wild register address setting register (Lower byte) ch1 R/W 000000008
OF85H WRDR1 Wild register data setting register ch1 R/W 000000008
OF 86+ WRARH2 Wild register address setting register (Upper byte) ch2 R/W 000000008
OF87x WRARL2 Wild register address setting register (Lower byte) ch2 R/W 000000008
OF88H WRDR2 Wild register data setting register ch2 R/W 000000008
OF89H

to — (Vacancy) — —
OF91H
0F92+ TO1CRO 8/16-bit compound timer 01 control status register 0 chO R/W 000000008
OF93n TOOCRO 8/16-bit compound timer 00 control status register 0 chO R/W 000000008
0F94+ TO1DR 8/16-bit compound timer 01 data register chO R/W 000000008
OF95H TOODR 8/16-bit compound timer 00 data register ch0 R/W 000000008
OF 964 TMCRO 8/16-bit compound :lerglesrté)ro(/:(r)]}) timer mode control R/W 00000000s
OF97x

to — (Vacancy) — —
OF9BH
OF9CHx PPSO1 8/16-bit PPG1 cycle setting buffer register ch0 R/W 111111118
OF9Dw PPS00 8/16-bit PPGO cycle setting buffer register ch0 R/W 111111118
OF9EH PDSO01 8/16-bit PPG1 duty setting buffer register ch0 R/W 111111118
OF9FH PDS00 8/16-bit PPGO duty setting buffer register ch0 R/W 111111118

(Continued)
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Register

Address abbreviation Register name R/W Initial value
OFAOH
to — (Vacancy) — —
OFA3H
OFA4H PPGS 8/16-bit PPG starting register R/W 000000008
OFA5H REVC 8/16-bit PPG output inversion register R/W 000000008
OFA6H
to — (Vacancy) — —
OFA9H
OFAAH PDCRHO 16-bit PPG down counter register (Upper byte) ch0 R 000000008
OFABH PDCRLO 16-bit PPG down counter register (Lower byte) chO R 000000008
OFACH PCSRHO 16-bit PPG cycle setting buffer register (Upper byte) ch0 R/W 111111118
OFADH PCSRLO 16-bit PPG cycle setting buffer register (Lower byte) chO R/W 111111118
OFAEH PDUTHO 16-bit PPG duty setting buffer register (Upper byte) chO R/W 111111118
OFAFH PDUTLO 16-bit PPG duty setting buffer register (Lower byte) chO R/W 111111118
OFBOH
to — (Vacancy) — —
OFBBH+
OFBCH BGR1 LIN-UART baud rate generator register 1 R/W 000000008
OFBDw BGRO LIN-UART baud rate generator register 0 R/W 000000008
OFBE~ PSSR0 UART/SIO prescaler selection register chO R/W 000000008
OFBFH BRSRO UART/SIO baud rate setting register chO R/W 000000008
OFCOH
to — (Vacancy) — —
OFC2x
OFC3x AIDRL A/D input disable register (Lower byte) R/W 000000008
OFC4n
to — (Vacancy) — —
OFE2+
OFES3H WCDR Watch counter data register R/W 001111118
OFE4+
to — (Vacancy) — —
OFE9H
OFEA~ CSVCR Clock supervisor control register R/W 000111008
OFEBH+
to — (Vacancy) — —
OFEDw
OFEE~ ILSR Input level select register R/W 000000008
OFEFH WICR Interrupt pin control register R/W 010000008
OFFO~
to — (Vacancy) — —
OFFF+
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- Read/write access symbols

R/W : Readable and Writable
R :Readonly

W : Write 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.
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B INTERRUPT SOURCE TABLE
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S

Interrupt Vector table address Bit name of ?iz':i'te Ig\rrg‘ler
Interrupt source request U L interrupt level (a?simul\{aneous
er ower i i
number Pp setting register occurrence)
External interrupt chO High
IRQO FFFAH FFFBH LOO [1: 0]
External interrupt ch4
External interrupt ch1
IRQ1 FFF8H FFFOx LO1[1: 0] A
External interrupt ch5
External interrupt ch2
IRQ2 FFF6H FFF7u LO2 [1: 0]
External interrupt ch6
External interrupt ch3
- IRQ3 FFF4n FFF5H LO3[1:0]
External interrupt ch7
UART/SIO ch0 IRQ4 FFF2u FFF3u LO4 [1:0]
8/16-bit compound timer ch0 IRQ5 FEFOL FEF1n L5 [1 : 0]
(Lower)
8/16-bit compound timer chO IRQ6 FEEE, FEEE. L6 [1 : 0]
(Upper)
LIN-UART (reception) IRQ7 FFECH FFED+ LO7 [1:0]
LIN-UART (transmission) IRQ8 FFEAH FFEBH LO8 [1: 0]
(Unused) IRQ9 FFE8H FFE9H LO9 [1: 0]
(Unused) IRQ10 FFE6H FFE7H L10[1:0]
(Unused) IRQ11 FFE4+ FFE5H L11[1:0]
8/16-bit PPG ch0 (Upper) IRQ12 FFE2+ FFE3+ L12[1:0]
8/16-bit PPG chO (Lower) IRQ13 FFEO~ FFE1+ L13[1:0]
(Unused) IRQ14 FFDEH~ FFDF+ L14[1:0]
16-bit PPG ch0 IRQ15 FFDCn FFDDw L15[1:0]
(Unused) IRQ16 FFDAH FFDBH L16[1:0]
(Unused) IRQ17 FFD8H FFD9+ L17[1:0]
10-bit A/D converter IRQ18 FFD6H FFD74 L18[1:0]
Timebase timer IRQ19 FFD4n FFD5H L19[1:0]
Watch prescaler/counter IRQ20 FFD2+ FFD3+ L20 [1:0]
(Unused) IRQ21 FFDOH FFD1n L21[1:0]
(Unused) IRQ22 FFCEH FFCFH L22[1:0] v
FLASH IRQ23 FFCCn FFCDn L23[1:0] Low

25



MB95130H Series
S

B ELECTRICAL CHARACTERISTICS
1. Absolute Maximum Ratings

Rating .
Parameter Symbol - Unit Remarks
Min Max
Ve, Vss - 0.3 | Vss+6.0 *2
Power supply voltage*' AVcc v
AVR Vss - 0.3 | Vss+6.0 *2 MB95FV100B-103 only
Input voltage™! Vi Vss - 0.3 | Vss +6.0 LA
Output voltage™! Vo Vss - 0.3 | Vss +6.0 LA
Maximum clamp current lcLamp -2.0 +2.0 mA | Applicable to pins*+
Total maximum clamp current ZllcLamel — 20 mA | Applicable to pins*+
"L" level maximum loL1 15 A Other than PFO to PF1
— m
output current loL2 15 PFO to PF1
Other than PFO to PF1
Average output current =
loLav1 4 . . .
operating current x operating ratio
(1 pin)
“L" level average current — mA
PFO to PF1
Average output current =
loLavz 12 ’ . .
operating current x operating ratio
(1 pin)
L" level total maximum SloL o 100 mA
output current
9 Ylotav — 50 mA | operating current x operating ratio
output current .
(total of pins)
"H" level maximum loH1 -15 A Other than PFO to PF1
— m
output current loHz -15 PFO to PF1
Other than PFO to PF1
Average output current =
loHAv1 -4 . . .
operating current x operating ratio
(1 pin)
"H" level average current — mA
PFO to PF1
Average output current =
loHAv2 -8 . . .
operating current x operating ratio
(1 pin)
H" level total maximum Slon o ~ 100 mA
output current
"H" level total averaqe Total average output current =
9 Zlonav — -50 mA | operating current x operating ratio
output current .
(total of pins)
Power consumption Pd — 320 mW
Operating temperature Ta -40 + 85 °C |Other than MB95FV100B-103
Storage temperature Tstg - 55 + 150 °C

(Continued)

(Continued)
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: The parameter is based on AVcc = Vss = 0.0 V.
: Apply equal potential to AVcc and Vcce. AVR should not exceed AVcc + 0.3 V.
: Vir and Vo should not exceed Vcc + 0.3 V. Vit must not exceed the rating voltage. However, if the maximum

current to/from an input is limited by some means with external components, the lciavwe rating supersedes the
Vit rating.

Applicable to pins : P00 to P07, P10 to P15, PFO to PF1

Use within recommended operating conditions.

Use at DC voltage (current).

The + B signal should always be applied a limiting resistance placed between the + B signal and the
microcontroller.

The value of the limiting resistance should be set so that when the + B signal is applied the input current
to the microcontroller pin does not exceed rated values, either instantaneously or for prolonged periods.
Note that when the microcontroller drive current is low, such as in the power saving modes, the +B input
potential may pass through the protective diode and increase the potential at the VCC pin, and this may
affect other devices.

Note that if the + B signal is inputted when the microcontroller power supply is off (not fixed at 0 V), the power
supply is provided from the pins, so that incomplete operation may result.

Note that if the + B input is applied during power-on, the power supply is provided from the pins and the
resulting power supply voltage may not be sufficient to operate the power-on reset.

Care must be taken not to leave the + B input pin open.

Sample recommended circuits :

- Input/Output Equivalent Circuits

Protective diode

Limiting

/ Vce
resistance __/4 ? ﬁ @
+BinputOVto 16V) ——w—ry | i ‘ E'M]

R

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,

temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings.
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2. Recommended Operating Conditions

(AVss =Vss=0.0V)

Value
Parameter Symbol Unit Remarks
Min Max
25" | 5.5 At normal operating
Ve 2.6 5.5 MB95FV100B-103
Power supply voltage ’ Vv - -
AVce 24 | 55% Retain status of stop operation
Smoothing capacitor Cs 0.1 1.0 uF |*3
Operating temperature Ta -40 | +85 °C | Other than MB95FV100B-103

*1: The values vary with the operating frequency.

*2: The value is 2.9 V when the low voltage detection reset is used.

*3: Use a ceramic capacitor or a capacitor with equivalent frequency characteristics. A bypass capacitor of Vcc
pin must have a capacitance value higher than Cs. For connection of smoothing capacitor Cs, see the diagram

below

- C pin connection diagram

7

-/

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
FUJITSU representatives beforehand.
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3. DC Characteristics
(Vcc=AVec=5.0V, AVss=Vss=0.0V, Ta= —40°Cto + 85 °C [MB95FV100B-103 is Ta = +25 °C])

MB95130H Series
S

3 Value
Parameter Sym Pin name and' Unit Remarks
PO4(at SIN selec- At selecting of
Vimi | tion), P10(at Ul se- *1 0.7Vcc | — |Vec+0.3| V |CMOS input level
lection) (hysteresis input)
P00 to P07,
"H" level input ViHs1 ;1:3 ig i::? *1 0.8Vecc | — |Vec+0.3| V |Hysteresis input
voltage PG1, PG2
CMOS input
— 0.7Vcc | — |Vecc+0.3| V (FLASH product)
Vim | RST, MOD e < out
o o ysteresis inpu
0.8 Vcc Vee+0.3| V (MASK product)
PO4(at SIN selec- At selecting of
Vi [tion), P10(at Ul se- *1 Vss-0.3| — | 0.3Vcc | V |CMOS input level
lection) (hysteresis input)
P00 to P07,
"L" level input Vis :;1:8 i?) l;::ﬁ *1 Vss-0.3| — | 0.2Vcc | V |Hysteresis input
voltage PG1,PG2
CMOS input
— Vss-03| — | 03Vecc | V (FLASH product)
Viim |RST, MOD Hvet < nout
o 3 o ysteresis inpu
Vss—-0.3 0.2Vcc | V (MASK product)
Output pin other | lon =
' level output | O |[than PFOto PFT | —40mA | 40 | — | — |V
voltage Vorz | PFO to PF1 lor = 4 Y
OH2 Oto _80mA .0 — —
. When no clock su-
o Output pin other | loL = .
L" level output | VoU |42y PFO to PF1  [4.0 mA — | — | 04 |V |pewisoris
voltage specified
Vo2 | PFO to PF1 lo =12 mA — — 0.4 \
gLeru;:??ﬁ?gf_z P00 to P07, P10 to 0.0V < Vi< When no pull-up
outout Ieakga : lu |P16, PFOto PF1, | =" -5 | — +5 | pA |resistoris
P 9 PGO to PG1 specified
current)
(Continued)
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(Continued)
(Vcc=AVec=5.0V, AVss=Vss=0.0V, Ta= —40°Cto + 85 °C [MB95FV100B-103 is Ta = +25 °C])
Sym- ; o Value )
Parameter Pin name Conditions Unit Remarks
bol Min | Typ | Max
Pull-up resistor | ReuL ’ Vi=0.0V 25 50 100 kQ |resistor is
PFO to PF1, specified
PGO to PG1 P
Pull-down Rwoo | MOD Vi = Ve 50 | 100 | 200 | ko |MASKproduct
resistor only
Vee=5.5V — T.B.D | T.B.D | mA |FLASH product
Fcn =20 MHz — — — mA | MASK product
lec ip =10 iz FLASH product
j‘."? d" gcb ”;0 © — 30 35 | mA |(at FLASH writing
(divided by 2) and erasing)
Vce=5.5V
Fcn =20 MHz
lccs fmp = 10 MHz — T.B.D | T.B.D | mA
Main Sleep mode
o | ( Vee | (divided by 2)
ower supply externa
current*3 clock | Vee=5.5V
operation) FoL = 32 kHz
| fmpl = 16 kHz L 45 100 A
ot Subclock mode K
(divided by 2) ,
Ta= +25°C
Vce=5.5V
FoL = 32 kHz
fmpl = 16 kHz
loots Sub sleep mode o 10 81 MA
(divided by 2) ,
Ta= +25°C

(Continued)
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(Continued)

(Vcc=AVec=5.0V, AVss=Vss=0.0V, Ta= —40°C to + 85 °C [MB95FV100B-103 is Ta = +25 °C])

Value

Sym- Pin name Conditions Unit Remarks

bol Min | Typ | Max
Vce=5.5V

FcL = 32 kHz

lcct Watch mode — 4.6 27 pA

Main stop mode
Ta= +25°C

Vee=5.5V — T.B.D | T.B.D | mA |FLASH product
Fcn =4 MHz

lccmpLL fmp = 10 MHz
Main PLL mode — — — mA | MASK product
(multiplied by 2.5)

Vce=5.5V

FcL =32 kHz

I : fmpl = 128 kHz
GosPLL| - operation) | g p| | mode
(multiplied by 4),
Ta= +25°C

Vce=5.5V
Fch =10 MHz
lers Timebase timer mode | 0.15 1.1 | mA

Ta= +25°C

Vce=5.5V
lccH Substop mode — 5 20 pA
Ta= +25°C

Vce=5.5V
la Fcu =10 MHz — 2.4 47 | mA
At A/D converting

AVce Vce=5.5V
Fch =10 MHz
lan At A/D converting stop | 1 > hA

Ta= +25°C

Parameter

Vce
(external
clock

Power supply
current*?

Other than
Cin | AVcc, AVss, — — 5 15 pF
Vcce, and Vss

Input
capacitance

*1: The power-supply current is determined by the external clock.

*If you select the "low voltage detection" and "clock supervisor clock" as the option, please adds the value at "9.
Low Voltage Detection" and "10. Clock Supervisor Clock" to above supply current.
o Refer to "4. AC characteristics (1) Clock Timing" for Fcx and Fe.
¢ Refer to "4. AC characteristics (2) Source Clock/Machine Clock" for fmp and fmpl.
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4. AC Characteristics
(1) Clock Timing

(Vcc=5.0V,AVss =Vss=0.0V, Ta= —40°Cto + 85 °C)

: i Value
Parameter Sg "II Pin Cpndl - Unit Remarks
o tions | Min | Typ | Max
1 L 10 | MHz When using Main oscilla-
tion circuit
1 — 20 | MHz |When using external clock
Fou | X0, X1 3 | — | 10 | MHz |Main PLL multiplied by 1
Clock frequency 3 — 5 MHz | Main PLL multiplied by 2
3 — 4 MHz | Main PLL multiplied by 2.5
_ |30768| — KkHz Wheq using Sub oscilla-
X0A tion circuit
Foo | XA When using sub PLL
. o en using su
32.768 KHZ | yec=2.3V103.6V
— 100 — 11000 | ns When using Main oscilla-
tion circuit
theve | X0, X1 wh ——— m
Clock cycle time 50 — 1000 | ns | "enusing sub osciia-
tion circuit
XO0A,
teve 1A — 30.5 — us | Subclock
twH1
s X0 10 — — | NS |When using external clock
Input clock pulse width Duty ratio is about 30% to
oA — 152 | — | us |70%.
twie
Input clock rise time and tcr X0, .
fall time tor XO0A — — 5 ns | When using external clock
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¢ X0 and X1 Timing and Applying Conditions

tHeYL

twH1 twii
tCR tcF
X0 /0.8 Vce 0.8 Voo N
74Vcc \< 0.2 Vce 7

e Main Clock Applying Conditions

When using a crystal or
ceramic oscillator

Z 0.2 Vcc

When using external clock

X0 X1 X0 X1
0 FcH Open
FcH
e X0A and X1A Timing and Applying Conditions
tLeyL
twH2 twL2
tCR tcF
X0A /0.8 Vcc 0.8 Vo /
74Vco \< 0.1 Vcc A—0.1Vce

¢ Subclock Applying Conditions

When using a crystal or
ceramic oscillator

PD%FCL
£k

When using external clock

X0A

X1A

Open

FcL
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(2) Source Clock/Machine Clock

(Vcc=5.0V, AVss=Vss=0.0V, Ta= —40°Cto +85°C)

Sym- | Pin Value .
Parameter Unit Remarks
bol | name Min Typ Max
When using Main clock
. 100 — 2000 ns |Min: Fcu=10 MHz, PLL multiplied by 1
Source clock™ Max : Fon = 1 MHz, divided by 2
(Clock before setting | SCLK| — _
division) When using Subclock
7.6 — 61.0 pus | Min : FeL= 32 kHz, PLL multiplied by 4
Max : FeL = 32 kHz, divided by 2
fsp — 0.5 — 10.0 | MHz | When using Main clock
Source clock frequency -
fspi — |16.384| — |131.072 | kHz | When using Subclock
When using Main clock
) " 100 — | 82000 | ns |Min: SLCK =10 MHz, no division
Machine clock™ Max : SLCK = 0.5 MHz, divided by 16
(Minimum instruction |MCLK| — -
execution time) When using Subclock
7.6 — 976.5 us | Min : SLCK = 131 kHz, no division
Max : SLCK = 16 kHz, divided by 16
Machine clock fmp 0.031 | — | 10.000 | MHz | When using Main clock
frequency frmpl 1.024 | — |131.072 | kHz |When using Subclock
*1 . Clock before setting division due to machine clock division ratio selection bit (SYCC : DIV1 and DIVO0) . This

source clock is divided by the machine clock division ratio selection bit (SYCC : DIV1 and DIV0), and it becomes
the machine clock. Further, the source clock can be selected as follow.

e Main clock divided by 2

¢ PLL multiplication of main clock (select from 1, 2, 2.5 multiplication)

e Subclock divided by 2

¢ PLL multiplication of subclock (select from 2, 3, 4 multiplication)

¢ Source clock (no division)
¢ Source clock divided by 4
¢ Source clock divided by 8
e Source clock divided by 16

: Operation clock of the microcontroller. Machine clock can be selected as follow.
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e Operating voltage — Operating frequency

e Main PLL operation frequency

10MHz
— 9 MHz
o
L
=~ 8MHz
2 75MHz
g 7MHz
(o8
o
< 6MHz
(&}
o
©  5MHz
(0]
e
3  4MHz
%)
3 MHz
i

—_ Sub PLL operation range A/D converter operation range
55y /A —//-/->>>———H-FF—7—7- - ————r g,
= |4 . . ™
< — Main PLL operation range
% T e ) IR
S =
2 3.0F
S 2.5F
jo3 —
O
| | | I | | | | | | I
0.5 MHz 3 MHz 10 MHz

Source clock frequency (fsp)

3 MHz

4MHz 5MHz 6 MHz 7 MHz 8 MHz 9 MHz 10 MHz
Main clock frequency
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(3) Reset Timing
(Vcc=5.0V, AVss=Vss=0.0V, Ta= —40°Cto +85°C)

Value .
Parameter Symbol - Unit Remarks
Min Max
2 MCLK*" — ns |At normal operating
RST "L" level pulse trsr Oscillation time of oscillator*2 L ns At stop mode, subclock mode,
width +100 Sub sleep mode, and watch mode
100 — us | At timebase timer mode

*1: Referto " (2) Source Clock/Machine Clock" for MCLK.

*2 : Oscillation time of oscillator is the time that the amplitude reaches 90 %. In the crystal oscillator, the oscillation
time is between several ms and tens of ms. In FAR/ceramic oscillators, the oscillation time is between hundreds
of us and several ms. In the external clock, the oscillation time is 0 ms.

¢ At normal operating

tRSTL
RST
0.2 Vce — 0.2 Vce

¢ At stop mode, subclock mode, sub sleep mode, and watch mode

RST tRSTL Z
S — 0.2 Vce 0.2 Vce

90% of

amplitude
X0 M
Internal ||||||||||||||||||||||||||||||

operating
clock

100 us

Oscillation time| o e .
Oscillation stabilization wait time

of oscillator

Execute instruction

Internal reset
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(4) Power-on Reset
(AVss=Vss=0.0V, Ta= —40°Cto +85°C)

Value
Parameter Symbol | Conditions - Unit Remarks
Min Max
Power supply rising time tr — — 36 ms
Power supply cutoff time torr — 1 — ms Due to. repeated
operations

Note : The power supply must be turned on within the selected oscillation stabilization time.

Vce

Sudden change of power supply voltage may activate the power-on reset
function. When changing power supply voltages during operation, set the
slope of rising within 20 mV/ms as shown below. In this case, do not use PLL
clock. However, if voltage drop is 1V/s or less, use of PLL clock is allowed
during operation.

Vcce
/Limiting the slope of rising within
24V 30 mV/ms is recommended.

RAM data hold period
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(5) Peripheral Input Timing
(Vcc=5.0V, AVss=Vss=0.0V, Ta= —40°Cto +85°C)

Value
Parameter Symbol Pin name - Unit Remarks
Min Max
Pt_aripheral input "H" pulse - 2 MCLK* . ns
width INTOO to INTO7, ECO,
; ; up EC1, TRGO/ADTG
‘I;tiadrtur::heral input "L" pulse - 2 MCLK* o ns

* . Refer to "(2) Source Clock/Machine Clock" for MCLK.

tiLIH tiHIL

INTOO to INTO7,
ECO, ECH,
TRGO/ADTG
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(6) UART/SIO, Serial I/0 Timing
(Vcc=5.0V, AVss=Vss=0.0V, Ta= —40°Cto +85°C)

Value
Parameter Symbol| Pin name | Conditions Unit | Remarks
Min Max
Serial clock cycle time tscve UCKO 4 MCLK* — ns
UCK { — UO time tsov | UCKO, UOO 'Tterknal - 190 190 ns
cloc
Valid Ul - UCK T tivsH UCKO, UIO | operation 2 MCLK* — ns
UCK T — valid Ul hold time tsHix UCKO, UIO 2 MCLK* — ns
Serial clock "H" pulse width tshsL UCKO 4 MCLK* — ns
Serial clock "L" pulse width tsLsH UCKO 4 MCLK* — ns
External
UCK { — UO time ts,ov | UCKO, UOO | clock — 190 ns
: operation "
Valid Ul - UCK T tvsu | UCKO, UIO 2 MCLK — ns
UCK T — valid Ul hold time tsHix UCKO, UIO 2 MCLK* — ns

* : Refer to " (2) Source Clock/Machine Clock" for MCLK.

¢ Internal shift clock mode
tscyc

UCKO \ 2.4V
L 0.8V / 0.8V

tsLov

Uoo0 24V
0.8V

| tivsH tSHIX |
uio VIH VIH
ViL ViL

e External shift clock mode

UCKO ~0.8 Vcc 0.8 Ve

uoo 24V
0.8V
| tIvsH tsHIX |
ulo VIH VIH
ViL ViL
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(7) LIN-UART Timing

ESCR : SCES =0, ECCR : SCDE =0

(Vcc=5.0V, AVss =Vss=0.0V, Ta=-40°Cto + 85 °C)

Sym-

Value

Parameter Pin name Conditions Unit
bol Min Max
Serial clock cycle time tscve SCK 5 MCLK* — ns
SCK T — SOT delay time tsLovi SCK, SOT Internal clock -95 95 ns
) operation output pin: | MCLK* +
Valid SIN - SCK T tvsii | SCK, SIN CL=80 pF +1TTL. 190 — ns
SCK T— valid SIN hold time tsixi | SCK, SIN 0 — ns
Serial clock "L" pulse width tsLsH SCK 3 M?IF:K - — ns
Serial clock "H" pulse width tsHsL SCK MCLK* + 95 — ns
SCK | — SOT delay time tstove | SCK, SOT External clock — 2 M%;K * ns
operation output pin :
Valid SIN — SCKT tvste | SCK, SIN | CL.=80pF+1TTL. 190 — ns
SCK T — Valid SIN hold time tstixe | SCK, SIN MCLK* + 95 — ns
SCK fall time tr SCK — 10 ns
SCK rise time tr SCK — 10 ns

* . Refer to " (2) Source Clock/Machine Clock" for MCLK.
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- Internal shift clock mode

CCCCC

\'
tsLovi
24V
0.8V

||||||

tttttt

Ky

IR

ttttttttttttttttttttttt

SLOVE
[
24V
08V

thththth

tttttt

™ R

Ky
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ESCR: SCES=1,ECCR:SCDE=0
(Vcc=5.0V, AVss =Vss=0.0V, Ta=-40°Cto + 85 °C)

42

sym- | . . Value .
Parameter Pin name Conditions Unit
bol Min Max
Serial clock cycle time tscve SCK 5 MCLK* — ns
SCK T - SOT delay time tswovi | SCK, SOT Internal clock -95 95 ns
. operation output pin: | MCLK* +
Valid SIN - SCK | tivsui SCK, SIN CL=80 pF +1TTL. 190 — ns
SCK | — Valid SIN hold time tsux | SCK, SIN 0 — ns
Serial clock "H" pulse width tshsL SCK 3 MC,;F%K - — ns
Serial clock "L" pulse width tsLsH SCK MC;‘;( * — ns
SCK 1 —> SOT delay time tsmove | SCK, SOT|  External clock — |2 M%'E)K “| ns
operation output pin :
Valid SIN - SCK | tvste | SCK,SIN| C.=80pF+1TTL. 190 — ns
SCK | — Valid SIN hold time tsuxe | SCK, SIN MC;? * — ns
SCK fall time tr SCK — 10 ns
SCK rise time tr SCK — 10 ns

* . Refer to " (2) Source Clock/Machine Clock" for MCLK.
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- Internal shift clock mode
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ESCR : SCES =0, ECCR : SCDE =1

(Vcc=5.0V, AVss =Vss=0.0V, Ta=-40°Cto + 85 °C)

Sym- Pin - Value )
Parameter bol name Conditions in iax Unit
Serial clock cycle time tscve SCK 5 MCLK* — ns
. SCK,
SCK T — SOT delay time tsHovi SOT -95 95 ns
. SCK, Internal clock MCLK* +
Valid SIN->SCKY tvst SIN operation output pin : 190 T ns
SCK | — valid SIN hold time tsLixi SIN’ 0 — ns
. SCK, *
SOT — SCK { delay time tsovLi SOT — 4 MCLK ns

* . Refer to " (2) Source Clock/Machine Clock" for MCLK.

SCK

\

tsovLl

24V
08V tsHovI 0.8V
||

SOT

24V
0.8V

2.4V
0.8V

f—— tivsLl ——»e——— tSLIXI ————»

SIN

X

= ViH
L VIL

ViH ]
ViL
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ESCR : SCES =1, ECCR : SCDE =1

MB95130H Series

(Vcc=5.0V, AVss =Vss=0.0V, Ta=-40°Cto + 85°C)

Sym- . o Value )
Parameter Pin name Conditions Unit
bol Min Max
Serial clock cycle time tscve SCK 5 MCLK* — ns
SCK | — SOT delay time ts.ow  |SCK, SOT -95 95 ns
Internal clock MCLK* +
Valid SIN - SCK T tvsii | SCK, SIN |operation output pin : 190 — ns
CL=80pF+1TTL.
SCK T —valid SIN hold time tsiixi | SCK, SIN 0 — ns
SOT — SCK T delay time tSovui | SCK, SOT — 4 MCLK* ns
* . Refer to " (2) Source Clock/Machine Clock" for MCLK.
tscve |
SCK S 24V 24V
0.8V
tSOVHI +—|tsLovI
(~2.4V 2.4V
soT Xr 0.8V Xr 0.8V
[—— tiVSHI ———»j+——— {SHIXI ————
SIN VIH ViH
ViL ViL
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(9) Low Voltage Detection
(AVss =Vss=0.0V, TaA=-40°Cto + 85 °C)

Value .
Parameter Symbol - Unit Remarks
Min Typ Max
Release voltage VoL+ 2.47 2.7 2.93 V | At power-supply rise
Detection voltage VoL 2.37 2.6 2.83 V | At power-supply fall
Hysteresis width Vhys 70 100 — mV
Power-supply start voltage Vot — — 2.3 \
Power-supply end voltage Von 4.9 — — \
03 Slope of power supply that reset release
Power-supply voltage . - - us signal generates
change time tr
(at power supply rise) o 3000 o us Slope of power supply that reset release
signal generates within rating (Vo)
Slope of power supply that reset
300 — — us : !
Power-supply voltage detection signal generates
change time ti Slope of power supply that reset
(at power supply fall) — 300 — us | detection signal generates within rating
(VoL-)
Reset release delay time tat — — 400 us
Reset detection delay time tae — — 30 us
Current consumption o o 38 50 uA Currer_lt cor_lsur_nptlon only inlow voltage
detection circuit
| Vee

Voff
VDL+ \\
VpL- .

Internal reset

7
<
T
<
w
||
N
~
i RSN

]
(
|
T

tdzl td1
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(10) Clock Supervisor Clock
(Vcc=AVec=4.5Vt055V,AVss=Vss=0.0V, Ta=-40°C to +85°C)

Value
Parameter Symbol - Unit Remarks
Min Typ Max
Oscillation frequency four 50 100 200 kHz
Oscillation start time twk — — 10 us

Current consumption of internal CR
Current consumption — — 20 36 us oscillator
At 100 kHz oscillation
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5. A/D Converter

(1) A/D Converter Electrical Characteristics
(AVecc=Vecc=4.0Vto55V,AVss=Vss=0.0V, Ta= —40°Cto +85°C)

Value .
Parameter Symbol - Unit Remarks
Min Typ Max
Resolution — — 10 bit
Total error -3.0 — +3.0 LSB
Linearity error -25 — +2.5 LSB
Differential linear error -1.9 — +1.9 LSB
. AVss—15 | AVss+0.5 | AVss+2.5
Zero transition voltage Vor LSB LSB LSB \
Full-scale transition Vv AVcc-3.5 | AVcc-1.5 | AVcc+0.5 Vv
voltage ad LSB LSB LSB
) 0.6 — 16,500 us |45V <AVcc<45V
Compare time —
20 — 16,500 us |4.0V<AVcc<45V
45V <AVcc<4.5V
0.6 — 0 us external impedance <
o at 5.4 kQ
Sampling time —
40V <AVcc<45V
1.2 — 0 us external impedance <
at 2.4 kQ
Analog input current lain -0.3 — 0.3 pA
Analog input voltage Van AVss L AVce Vv
range
Reference voltage — AVss + 4.0 — AVcc \ AVcc pin
AVcce pin
I — 600 900 A : ’ .
Reference voltage " " During A/D operation
supply current i
pply e o o 5 uA AVcc pin,
at stop mode
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(2) Notes on Using A/D Converter
e About the external impedance of analog input and its sampling time
- A/D converter with sample and hold circuit. If the external impedance is too high to keep sufficient sampling
time, the analog voltage charged to the internal sanple and hold capacitor is insufficient, adversely affecting
A/D conversion precision.

¢ Analog input circuit model

Analog input pin oo AN J_ Comparator

During sampling : ON

R C
45V <AVcc<55V 2.0kQ (Max) 16 pF (Max)
40V <AVcc<4.5V 8.2KkQ (Max) 16 pF (Max)

Note : The values are reference values.

- To satisfy the A/D conversion precision standard, consider the relationship between the external impedance
and minimum sampling time and either adjust the resistor value and operating frequency or decrease the
external impedance so that the sampling time is longer than the minimum value.

¢ The relationship between external impedance and minimum sampling time
(External impedance = 0 kQ to 100 kQ) (External impedance = 0 kQ to 20 kQ)
100 . 20
90 | [ . 18] A
— - AVce = 4.5V A — .
c 80 S 16
= 70}l : = L AVcc=45V
° _ g ° 141 7 -
o 60 Q 12
c i /<" AVcc = 4.0V c I /| Avcc= 4.0V
I 50 & s 10 -
8wl 8 oL
E 30 /’ £ 6 A
T 20 S IS 4l /
c rA c -/
o 10 / o 2t /
g 0 L = 0 . s s s
w 0 2 4 6 8 10 12 14 L 0 1 2 3 4
Minimum sampling time [us] Minimum sampling time [us]

- If the sampling time cannot be sufficient, connect a capacitor of about 0.1 uF to the analog input pin.

e About errors

As |AVce — AVss| becomes smaller, values of relative errors grow larger.
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(3) Definition of A/D Converter Terms
- Resolution

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)

The deviation between the value along a straight line connecting the zero transition point ("00 0000 0000" «
— "00 0000 0001") of a device and the full-scale transition point ("11 1111 1111" « — "11 1111 1110")
compared with the actual conversion values obtained.

- Differential linear error (Unit : LSB)

Deviation of input voltage, which is required for changing output code by 1 LSB, from an ideal value.

- Total error (unit: LSB)

Difference between actual and theoretical values, caused by a zero transition error, full-scale transition error,
linearity error, quantum error, and noise.

Ideal I/O characteristics Total error
3FFH T VFsT 3FFH T
3FEH T 3FEH T Actual conversion .
characteristic —
3FDHT 1.5LSB 3FDH+ e

5 5 VR
g ~ g ~ :
= ™~ > ~ N
o S g
£ 004 S ooanl e
2 Vot ? 2 5 Vi
e oosny -— 0 008Hy o Actual conversion
0024 1 1LSB 002H4 it characteristic
:— |deal characteristics
001H+ [ 001H+ f=d-mer’
+-05LSB
AVss AVee AVss , AVce
Analog input Analog input

_ AVcc — AVss
1 LSB-*1024 (V)

Total error of digital output N = YT —{1 LSB X1(II_\ISTB1) +0.5 LSB} [LSB]

Vnrt : A voltage at which digital output transits from (N — 1) to N.

(Continued)
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(Continued)
Zero transition error Full-scale transition error
004 | Ideal
T characteristics
Actual conversion 3FFu L
characteristic Actual conversion J
003 characteristic
H 4
5 5 |
2 S SFEHL _
=} Ideal = :
° characteristics o \f
= 002H+ © ; VFrst
= - Actual conversion = (measurement
g characteristic g 3FDH - value)
001H-+ Actual conversion
| i characteristic
Vot (measurement value) 3FCH—+ '
e
AVss . AVcc AVss . AVcc
Analog input Analog input
Linearity error Differential linear error
SFFh L ?ﬁ;‘;géfeﬂ?s‘;gsmn Ideal characteristics
. N+14+ : |
3FEH + S s .
: : Actual conversion
{1 LSB x N + Vor} Pl isti : J
3FDH \ L _ characterlftlc ; VNeDT
3 : Vest S Vs
g ~ BN (measuremen % N+
8 -~ H value) Ie)
= | ; VNT =
S 004+ N _ > N-o11 ™
a Actual conversion Q VNT
003H I characteristic T
002H 1 --——LF— Ideal characteristics i Actual conversion
: N-2 i characteristic
001H - . T
Vor (measurement value)
AVss AVce AVss AVcc
Analog input Analog input
Linear error in digital output N = Vit — {1 LSB x N + Vor}
1LSB
Differential linear error in digital output N = Vot nr=Var 1
1LSB
Vnr : A voltage at which digital output transits from (N — 1) to N.
Vor (Ideal value) = AVss + 0.5 LSB [V]
Vrst (Ideal value) = AVec — 1.5 LSB [V]
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6. Flash Memory Program/Erase Characteristics

Value
Parameter Unit Remarks
Min Typ Max
Byte programming time — 32 3600 pus | Excludes system-level overhead
Erase/program cycle 10,000 — — cycle
Power supply voltage at 45 L 55 v
erase/program
Flash data retention time 203 — — year |Average Ta=+85 °C

*1: Ta= +25°C, Vec = 5.0V, 10,000 cycles
*2: Ta= +85°C, Vec = 4.5V, 10,000 cycles

*3: 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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MB95F136HW MB95F136KW )
No Part number MB95F136TW MB95FV100B-103
Specifying procedure Setting disabled Setting disabled
Clock mode select
1 | e Single clock mode Dual clock mode Changing by the switch on MCU board
e Dual clock mode
Selection of oscillation
stabilization wait time Fixed to oscillation stabilization |Fixed to oscillation stabilization wait time
2 |e Selectable the initial value of | wait time of of
main clock oscillation stabili- | (2'4-2) /Fcn (2'4-2) /FcH
zation wait time
. MB95F136HW . .
3 |Low voltage detection (LVD) MB95F136TW Changing by the switch on MCU board
4 | Clock supervisor (CSV) MB95F136KW Changing by the switch on MCU board

H ORDERING INFORMATION

(MB95FV100B-103PBT)

244-pin plastic PFBGA
(BGA-244P-M08)

Part number Package Remarks
28-pin plastic SOP
MB95F136HWPF (FPT 28PM17)
MB2146-303 MCU board
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B PACKAGE DIMENSIONS

28-pin plastic SOP
(FPT-28P-M17)

+0.25 +.010 +0.03

#117.75 %50 (.699 “006 ) 0.1765¢
(.007 25%)
)
HHHHHHHHHAHHHA e
11.80£0.30
(.465+.012)
INDEX %860+020 | | || | ____
(:339+.008) } Details of "A" part }
|
i } (2182200(1)2) (Mounting height) |
S \\ } - |
HHHOHHHHHHHHHEH S TR |
) | = |
L L \\\ //," . ‘ f ‘
O, e A o JE |
| ] y
127(050) | | 0.4720.08 (5 To 505 ! [ T |
(:0192.003) [0.13(.005) ®) |

| 0.80+0.20 0.20£0.15 | !
| .031.008) (.008+.006) }
[ \ | 0.88:0.15 (Stand off) |
| (.0352.006) |
|

[=]0.10(.004)]

© 2002 FUJITSU LIMITED F28048S-c-3-4

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

(Continued)
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FUJITSU LIMITED

For further information please contact:
Japan

FUJITSU LIMITED

Marketing Division

Electronic Devices

Shinjuku Dai-Ichi Seimei Bldg. 7-1,
Nishishinjuku 2-chome, Shinjuku-ku,
Tokyo 163-0721, Japan

Tel: +81-3-5322-3353

Fax: +81-3-5322-3386

http://edevice.fujitsu.com/

North and South America

FUJITSU MICROELECTRONICS AMERICA, INC.
1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94088-3470, U.S.A.

Tel: +1-408-737-5600

Fax: +1-408-737-5999

http://www.fma.fujitsu.com/

Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Am Siebenstein 6-10,

D-63303 Dreieich-Buchschlag,

Germany

Tel: +49-6103-690-0

Fax: +49-6103-690-122

http://www.fme.fujitsu.com/

Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE LTD.
#05-08, 151 Lorong Chuan,

New Tech Park,

Singapore 556741

Tel: +65-6281-0770

Fax: +65-6281-0220

http://www.fmal.fujitsu.com/

Korea

FUJITSU MICROELECTRONICS KOREA LTD.
1702 KOSMO TOWER, 1002 Daechi-Dong,
Kangnam-Gu,Seoul 135-280

Korea

Tel: +82-2-3484-7100

Fax: +82-2-3484-7111

http://www.fmk.fujitsu.com/
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© 2005 FUJITSU LIMITED Printed in Japan

All Rights Reserved.

The contents of this document are subject to change without notice.
Customers are advised to consult with FUJITSU sales
representatives before ordering.

The information, such as descriptions of function and application
circuit examples, in this document are presented solely for the
purpose of reference to show examples of operations and uses of
Fujitsu semiconductor device; Fujitsu does not warrant proper
operation of the device with respect to use based on such
information. When you develop equipment incorporating the
device based on such information, you must assume any
responsibility arising out of such use of the information. Fujitsu
assumes no liability for any damages whatsoever arising out of
the use of the information.

Any information in this document, including descriptions of
function and schematic diagrams, shall not be construed as license
of the use or exercise of any intellectual property right, such as
patent right or copyright, or any other right of Fujitsu or any third
party or does Fujitsu warrant non-infringement of any third-
partyOs intellectual property right or other right by using such
information. Fujitsu assumes no liability for any infringement of
the intellectual property rights or other rights of third parties which
would result from the use of information contained herein.

The products described in this document are designed, developed
and manufactured as contemplated for general use, including
without limitation, ordinary industrial use, general office use,
personal use, and household use, but are not designed, developed
and manufactured as contemplated (1) for use accompanying fatal
risks or dangers that, unless extremely high safety is secured, could
have a serious effect to the public, and could lead directly to death,
personal injury, severe physical damage or other loss (i.e., nuclear
reaction control in nuclear facility, aircraft flight control, air traffic
control, mass transport control, medical life support system, missile
launch control in weapon system), or (2) for use requiring
extremely high reliability (i.e., submersible repeater and artificial
satellite).

Please note that Fujitsu will not be liable against you and/or any
third party for any claims or damages arising in connection with
above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failure. You
must protect against injury, damage or loss from such failures by
incorporating safety design measures into your facility and
equipment such as redundancy, fire protection, and prevention of
over-current levels and other abnormal operating conditions.

If any products described in this document represent goods or
technologies subject to certain restrictions on export under the
Foreign Exchange and Foreign Trade Law of Japan, the prior
authorization by Japanese government will be required for export
of those products from Japan.
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