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16-bit Proprietary Microcontroller

F°MC-16FX MB96670 Series

MB96F673/F675

B DESCRIPTION
MB96670 series is based on FUIITSU’s advanced F"MC-16FX architecture (16-bit with instruction
pipeline for RISC-like performance). The CPU uses the same instruction set as the established F"MC-16LX
family thus allowing for easy migration of F"MC-16LX Software to the new FMC-16FX products.
F*MC-16FX product improvements compared to the previous generation include significantly improved
performance - even at the same operation frequency, reduced power consumption and faster start-up time.

For high processing speed at optimized power consumption an internal PLL can be selected to supply the
CPU with up to 32MHz operation frequency from an external 4MHz resonator. The result is a minimum
instruction cycle time of 31.2ns going together with excellent EMI behavior. The emitted power is
minimized by the on-chip voltage regulator that reduces the internal CPU voltage. A flexible clock tree
allows selecting suitable operation frequencies for peripheral resources independent of the CPU speed.

Note: F2MC is the abbreviation of FUJITSU Flexible Microcontroller.

FUJITSU SEMICONDUCTOR provides information facilitating product development via the following website.
The website contains information useful for customers.

http://edevice.fujitsu.com/micom/en-support/
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MB96670 Series
e

m FEATURES
e Technology
0.18um CMOS

e CPU
e F’MC-16FX CPU
¢ Optimized instruction set for controller applications
(bit, byte, word and long-word data types, 23 different addressing modes, barrel shift, variety of pointers)
¢ 8-byte instruction execution queue
e Signed multiply (16-bit x 16-bit) and divide (32-bit/16-bit) instructions available

e System clock

e On-chip PLL clock multiplier (x1 to x8, x1 when PLL stop)

* 4MHz to 8MHz external crystal oscillator clock
(maximum frequency when using ceramic resonator depends on Q-factor)

| ¢ Up to 8MHz external clock for devices with fast clock input feature

® 32.768kHz subsystem quartz clock

¢ 100kHz/2MHz internal RC clock for quick and safe startup, oscillator stop detection, watchdog

¢ Clock source selectable from mainclock oscillator, subclock oscillator and on-chip RC oscillator,
independently for CPU and 2 clock domains of peripherals

e The subclock oscillator is enabled by the Boot ROM program controlled by a configuration marker after a
Power or External reset

e Low Power Consumption - 13 operating modes (different Run, Sleep, Timer modes, Stop mode)

¢ On-chip voltage regulator
Internal voltage regulator supports a wide MCU supply voltage range (Min=2.7V), offering low power
consumption

* Low voltage reset
Reset is generated when supply voltage falls below programmable reference voltage

e Code Security

Protects Flash Memory content from unintended read-out

e DMA

Automatic transfer function independent of CPU, can be assigned freely to resources

e Interrupts
e Fast Interrupt processing
¢ 8 programmable priority levels
¢ Non-Maskable Interrupt (NMI)

e CAN
e Supports CAN protocol version 2.0 part A and B
¢ [SO16845 certified
¢ Bit rates up to 1Mbit/s
¢ 32 message objects
¢ Each message object has its own identifier mask
¢ Programmable FIFO mode (concatenation of message objects)
e Maskable interrupt
¢ Disabled Automatic Retransmission mode for Time Triggered CAN applications
¢ Programmable loop-back mode for self-test operation
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MB96670 Series
e

e USART
e Full duplex USARTSs (SCI/LIN)
e Wide range of baud rate settings using a dedicated reload timer
e Special synchronous options for adapting to different synchronous serial protocols
¢ LIN functionality working either as master or slave LIN device
¢ Extended support for LIN-Protocol to reduce interrupt load

. I’C
e Up to 400kbps
e Master and Slave functionality, 7-bit and 10-bit addressing

¢ A/D converter
e SAR-type
® 8/10-bit resolution
e Signals interrupt on conversion end, single conversion mode, continuous conversion mode,
stop conversion mode, activation by software, external trigger, reload timers and PPGs
e Range Comparator Function
e Scan Disable Function
e ADC Pulse Detection Function

e Source Clock Timers
Three independent clock timers (23-bit RC clock timer, 23-bit Main clock timer, 17-bit Sub clock timer)

e Hardware Watchdog Timer
e Hardware watchdog timer is active after reset
¢ Window function of Watchdog Timer is used to select the lower window limit of the watchdog interval

* Reload Timers
e 16-bit wide
e Prescaler with 1/2', 1/2, 1/2°, 1/2%, 1/2°, 1/2° of peripheral clock frequency
¢ Event count function

e Free-Running Timers
e Signals an interrupt on overflow
e Prescaler with 1, 1/2", 1/2%, 1/2°, 1/2*, 1/2°, 12°, 1727, 1/2% of peripheral clock frequency

e Input Capture Units
e 16-bit wide
e Signals an interrupt upon external event
¢ Rising edge, Falling edge or Both (rising & falling) edges sensitive

e Programmable Pulse Generator
¢ 16-bit down counter, cycle and duty setting registers
e Can be used as 2 x 8-bit PPG
e Interrupt at trigger, counter borrow and/or duty match
¢ PWM operation and one-shot operation
o Internal prescaler allows 1, 1/4, 1/16, 1/64 of peripheral clock as counter clock or of selected Reload timer
underflow as clock input
e Can be triggered by software or reload timer
¢ Can trigger ADC conversion
¢ Timing point capture
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MB96670 Series
e

e Stepping Motor Controller
e Stepping Motor Controller with integrated high current output drivers
e Four high current outputs for each channel
¢ Two synchronized 8/10-bit PWMs per channel
e Internal prescaling for PWM clock: 1, 1/4, 1/5, 1/6, 1/8, 1/10, 1/12, 1/16 of peripheral clock
¢ Dedicated power supply for high current output drivers

e LCD Controller
e LCD controller with up to 4COM x 24SEG
e Internal or external voltage generation
¢ Duty cycle: Selectable from options: 1/2, 1/3 and 1/4
e Fixed 1/3 bias
e Programmable frame period
¢ Clock source selectable from four options (main clock, peripheral clock, subclock or RC oscillator clock)
e On-chip drivers for internal divider resistors or external divider resistors
e On-chip data memory for display
¢ LCD display can be operated in Timer Mode
¢ Blank display: selectable
¢ All SEG, COM and V pins can be switched between general and specialized purposes

e Sound Generator
e 8-bit PWM signal is mixed with tone frequency from 16-bit reload counter
e PWM clock by internal prescaler: 1, 1/2, 1/4, 1/8 of peripheral clock

» Real Time Clock
e Operational on main oscillation (4MHz), sub oscillation (32kHz) or RC oscillation (100kHz/2MHz)
e Capable to correct oscillation deviation of Sub clock or RC oscillator clock (clock calibration)
e Read/write accessible second/minute/hour registers
¢ Can signal interrupts every half second/second/minute/hour/day
e Internal clock divider and prescaler provide exact 1s clock

e External Interrupts
e Edge or Level sensitive
e Interrupt mask and pending bit per channel
e Each available CAN channel RX has an external interrupt for wake-up
o Selected USART channels SIN have an external interrupt for wake-up

¢ Non Maskable Interrupt
¢ Disabled after reset, can be enabled by Boot-ROM depending on ROM configuration block
¢ Once enabled, can not be disabled other than by reset
¢ High or Low level sensitive
¢ Pin shared with external interrupt 0

e |/O Ports
® Most of the external pins can be used as general purpose I/O
e All push-pull outputs (except when used as I’C SDA/SCL line)
¢ Bit-wise programmable as input/output or peripheral signal
¢ Bit-wise programmable input enable
¢ One input level per GPIO-pin (either Automotive or CMOS hysteresis)
¢ Bit-wise programmable pull-up resistor
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MB96670 Series
e

e Built-in On Chip Debugger (OCD)

¢ One-wire debug tool interface

e Break function:
- Hardware break: 6 points (shared with code event)
- Software break: 4096 points

¢ Event function
- Code event: 6 points (shared with hardware break)
- Data event: 6 points

| - Event sequencer: 2 levels + reset

¢ Execution time measurement function

e Trace function: 42 branches

e Security function

e Flash Memory
¢ Dual operation flash allowing reading of one Flash bank while programming or erasing the other bank
e Command sequencer for automatic execution of programming algorithm and for supporting DMA for
programming of the Flash Memory
e Supports automatic programming, Embedded Algorithm
o Write/Erase/Erase-Suspend/Resume commands
e A flag indicating completion of the automatic algorithm
e Erase can be performed on each sector individually
e Sector protection
e Flash Security feature to protect the content of the Flash
e Low voltage detection during Flash erase
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MB96670 Series
e

B PRODUCT LINEUP

Features MB96670 Remark

Product Type Flash Memory Product
Subclock Subclock can be set by software
Dual Operation Flash Memory | RAM -

64.5KB + 32KB 4KB MB96F673

128.5KB + 32KB 4KB MB96F675

LQFP-64

Package FPT-64P-M23/M24
DMA 2ch
USART 2ch LIN-USART 0/1

with automatic LIN-Header

.. . Yes (only 1ch) LIN-USART 0
transmission/reception
with 16 byte RX- and No
TX-FIFO
I’'C Ich I’C0
8/10-bit A/D Converter 12ch AN 8/9/12/13/16 to 23
with Data Buffer No
with Range Comparator Yes
with Scan Disable Yes
with ADC Pulse Detection Yes
16-bit Reload Timer (RLT) 3ch RLT 1/2/6
FRT 0/1
16-bit Free-Running Timer (FRT) 2ch FRT 0/1 does not have
external clock input pin
4ch ICU 0/1/4/5

16-bit Input Capture Unit (ICU)

(2 channels for LIN-USART)

(ICU 0/1 for LIN-USART)

8/16-bit Programmable Pulse Generator

(PPG) 4ch (16-bit) / 8ch (8-bit) PPGOto3
with Timing point capture Yes
with Start delay No
with Ramp No
CANO
CAN Interface Ich 32 Message Buffers
Stepping Motor Controller (SMC) 2ch SMC 0/1
External Interrupts (INT) 7ch INT 0 to 4/6/7
Non-Maskable Interrupt (NMI) Ich
Sound Generator (SG) Ich SGO0
COMO0to3
SEG 3 to 6/8 to 11/
LCD Controller 4COM x 24SEG 19 to 21/23/30/36 to

39/42/45 to 47/54 to 56

Real Time Clock (RTC)

Ich

48 (Dual clock mode)

/0 Ports 50 (Single clock mode)
Clock Calibration Unit (CAL) Ich
Clock Output Function 2ch
Low Voltage Reset can be
Low Voltage Reset Yes disabled by software
Hardware Watchdog Timer Yes
On-chip RC-oscillator Yes
On-chip Debugger Yes
Note: All signals of the peripheral function in each product cannot be allocated by limiting the pins of

package. It is necessary to use the port relocate function of the General I/O port according to your

function use.

0]
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B BLOCK DIAGRAM

MB96670 Series
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MB96670 Series
e

B PIN ASSIGNMENTS

(Top view)
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P12_1/SEG5/TIN1_R/PPGO_B [ | 49 32 | |P04_4/PPG3/SDA0*
P12_2/SEG6/TOT1_R/PPG1_B [ | 50 31 [ ]P13_6/SCKO / CKOTXO0 / SEG47*'
P12_4/SEG8 [ | 51 30 [ |P13_5/SOT0/ADTG/INT7 / SEG46
P12_5/SEG9/TIN2_R/PPG2_B [ | 52 29 [ ]P13_4/SINO/INT6 / SEG45*!
P12_6/SEG10/TOT2_R/PPG3_B [ | 53 28 | |P08_7/PWM2M1/AN23
P12_7/SEG11/INT1_R [ | 54 27 | ]P08_6/PWM2P1/AN22
P01_1/SEG21/CKOT1 [ | 55 26 [ |P08_5/PWM1M1/AN21
P01_3/SEG23 [ | 56 LQFP_64 25 [ ]P08_4/PWM1P1/AN20
P03_0/SEG36/V0 [ | 57 24 []DVss
P03_1/SEG37/V1 [ | 58 23 [ |DVce
P03_2/SEG38/V2 [ | 59 22 []P08_3/PWM2MO / AN19
P03_3/SEG39/V3 [ | 60 21 [ ]P08_2/PWM2P0/AN18
P03_4/RX0/INT4* [] et 20 [ ]P08_1/PWM1MO / AN17
P03_5/TX0 [ | 62 19 | ]P08_0/PWM1PO/AN16
P03_6/INTO/NMI [| 63 18 [ ]P05_5/AN13
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*1: CMOS input level only
*2: CMOS input level only for 1°C

(FPT-64P-M23/M24)

*3: Please set ROM Configuration Block (RCB) to use the subclock.
Other than those above, general-purpose pins have only Automotive input level.
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H PIN FUNCTION DESCRIPTION

MB96670 Series
e

Pin name Feature Description
ADTG ADC A/D converter trigger input pin
ANn ADC A/D converter channel n input pin
AVce Supply Analog circuits power supply pin
AVRH ADC A/D converter high reference voltage input pin
AVss Supply Analog circuits power supply pin
C Voltage regulator Internally regulated power supply stabilization capacitor pin
CKOTn Clock Output function Clock Output function n output pin
CKOTn R Clock Output function Relocated Clock Output function n output pin
CKOTXn Clock Output function Clock Output function n inverted output pin
COMn LCD LCD Common driver pin
DEBUG I/F OCD On Chip Debugger input/output pin
DVce Supply SMC pins power supply
DVss Supply SMC pins power supply
INn ICU Input Capture Unit n input pin
INn R ICU Relocated Input Capture Unit n input pin
INTn External Interrupt External Interrupt n input pin
INTn_R External Interrupt Relocated External Interrupt n input pin
MD Core Input pin for specifying the operating mode
NMI External Interrupt Non-Maskable Interrupt input pin
Pnn m GPIO General purpose 1/0 pin
PPGn PPG Programmable Pulse Generator n output pin (16bit/8bit)
PPGn R PPG Eﬁ;lg;?;i?t;’rogrammable Pulse Generator n output pin
PPGn B PPG Programmable Pulse Generator n output pin (16bit/8bit)
PWMn SMC SMC PWM high current output pin
RSTX Core Reset input pin
RXn CAN CAN interface n RX input pin
SCKn USART USART n serial clock input/output pin
SCLn I’C I°C interface n clock I/0 input/output pin
SDAn I’C I°C interface n serial data I/O input/output pin
SEGn LCD LCD Segment driver pin
SGAn Sound Generator Sound Generator amplitude output pin
SGOn Sound Generator Sound Generator sound/tone output pin
SINn USART USART n serial data input pin
SOTn USART USART n serial data output pin
TINn Reload Timer Reload Timer n event input pin
TINn R Reload Timer Relocated Reload Timer n event input pin
TOTn Reload Timer Reload Timer n output pin
TOTn_R Reload Timer Relocated Reload Timer n output pin
TTGn PPG Programmable Pulse Generator n trigger input pin
TXn CAN CAN interface n TX output pin
Vn LCD LCD voltage reference pin
Vce Supply Power supply pin
Vss Supply Power supply pin
WOT RTC Real Time clock output pin

DS704-00001-1v0-E
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MB96670 Series
e

Pin name Feature Description
WOT R RTC Relocated Real Time clock output pin
X0 Clock Oscillator input pin
X0A Clock Subclock Oscillator input pin
X1 Clock Oscillator output pin
X1A Clock Subclock Oscillator output pin
[e0)
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® PIN CIRCUIT TYPE

MB96670 Series
e

Pin no. I/O circuit type* Pin name
1 Supply Vss
2 F C
3 M P03 7/INTI1 /SINI
4 H P13 0/INT2/SOTI
5 P P13 1/INT3/SCK1 /SEG42
6 J P00 _7/SEG19/SGO0
7 J PO1_0/SEG20/ SGAO
8 J P02_2/SEG30/CKOTO0 R
9 J P06 _5/IN1/SEG54/TTG1
10 J P06 _6/TINI1/SEGS5/IN4 R
11 J P06 _7/TOT1/SEGS56/IN5 R
12 K P05_0/ANS
13 K P05_1/AN9
14 Supply AVce
15 G AVRH
16 Supply AVss
17 K P05 4/ANI12/INT2 R/WOT_R
18 K P05 _5/AN13
19 R P08 0/PWMI1P0O/ANI16
20 R P08 1/PWMIMO /AN17
21 R P08 2 /PWM2P0 /AN18
22 R P08 3 /PWM2MO / AN19
23 Supply DVce
24 Supply DVss
25 R P08 4 /PWMI1P1/AN20
26 R P08 _5/PWMIMI / AN21
27 R P08 _6/PWM2P1 / AN22
28 R P08 7/PWM2MI1 / AN23
29 P P13_4/SINO/INT6 / SEG45
30 J P13 _5/SOT0/ADTG /INT7/ SEG46
31 P P13_6/SCKO0/CKOTXO0/ SEG47
32 N P04 4 /PPG3/SDAO
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MB96670 Series
e

Pin no. I/O circuit type* Pin name
33 N P04 _5/SCLO
34 (0] DEBUG I/F
35 H P17 0
36 C MD
37 A X0
38 A X1
39 Supply Vss
40 B P04 0/ X0A
41 B P04 1/X1A
42 C RSTX
43 J P11_7/SEG3/IN0_R
44 J P11_0/COMO
45 J P11_1/COMI /PPGO R
46 J P11 2/COM2/PPGl R
47 J P11 _3/COM3/PPG2 R
48 J P12 0/SEG4/IN1 R
49 J P12 1/SEG5/TIN1 _R/PPGO B
50 J P12 2/SEG6/TOT1_R/PPG1 B
51 J P12 4/SEGS
52 J P12 5/SEG9/TIN2 R/PPG2 B
53 J P12 6/SEG10/TOT2 R/PPG3 B
54 J P12 7/SEG11/INT1 R
55 J P01 _1/SEG21/CKOT1
56 J P01 3/SEG23
57 L P03 0/SEG36/V0
58 L P03 1/SEG37/V1
59 L P03 2/SEG38/V2
60 L P03 3/SEG39/V3
61 M P03 4 /RX0/INT4
62 H P03 5/TXO0
63 H P03 _6/INTO /NMI
64 Supply Vce

*: Please refer to “l I/O CIRCUIT TYPE” for details on the I/O circuit types.

0]
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m |/O CIRCUIT TYPE

MB96670 Series

Type

Circuit

Remarks

A
X1

=

X0

e\

R~
1>

FCI or Osc disable

High-speed oscillation circuit:
e Programmable between

oscillation mode (external
crystal or resonator connected
to X0/X1 pins) and Fast
external Clock Input (FCI)
mode (external clock
connected to X0 pin)
Feedback resistor = approx.
1.0MQ. Feedback resistor is
grounded in the center when
the oscillator is disabled or in
FCI mode

The amplitude: 1.8V+0.15V
to operate by the internal
supply voltage

DS704-00001-1v0-E

0]
FUJITSU




MB96670 Series

Type Circuit Remarks
B Low-speed oscillation circuit
Pull-up control shared with GPIO functionality:
e Feedback resistor = approx.
5.0MQ2. Feedback resistor is
P-ch P-ch }7 Pout grounded in the center when
the oscillator is disabled
e GPIO functionality selectable
- CMOS level output (Io. =
Standby N-ch }7 Nout ElmA, Ioy = _4m2%’ ( ot
Con_trOI R Automotive input with input
for input shutdown function and
ShUtdOWH_' Automotive input programmable pull-up
resistor)
S
X1A
-
R
X out
O i
X0A FCI
N~
x>
FCI or Osc disable
Pull-up control
P-ch }7 Pout
Standby Nout
control
for input
shutdown { ' »- Automotive input
C CMOS hysteresis input pin
R |”’77777””77777”‘
\/\/\/\ 5 D“ D : HystereS|s
: ; inputs
0]
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MB96670 Series

Type

Circuit

Remarks

P-ch

:

N-ch

Power supply input protection
circuit

P-ch

i

N-ch

e A/D converter ref+ (AVRH)
power supply input pin with
protection circuit

e Without protection circuit
against V¢ for pins AVRH

Pull-up control

Pout

Standby control
for input shutdown

e CMOS level output
(IoL =4mA, Iog = -4mA)

e Automotive input with input
shutdown function

e Programmable pull-up
resistor

Pull-up control
}—|P-ch ——— Pout

e Nout
Automotive input
Standby control —

for input shutdown

SEG or COM output

e CMOS level output
(IoL = 4mA, Ioy = -4mA)

e Automotive input with input
shutdown function

e Programmable pull-up
resistor

e SEG or COM output

DS704-00001-1v0-E
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MB96670 Series

Type Circuit Remarks
K CMOS level output
Pull-up control (IoL = 4mA, Toy = -4mA)
Automotive input with input
shutdown function
Pout Programmable pull-up
resistor
Analog input
}7 Nout
Automotive input
Standby control ——— ' »'
for input shutdown
Analog input
L CMOS level output
Pull-up control (Io = 4mA, Ipg = -4mA)
Automotive input with input
shutdown function
Programmable pull-up
P-ch Pout
’ ou resistor
Vn input or SEG output
 Nout
Automotive input
Standby control —
for input shutdown
Vn input or SEG output
M CMOS level output
(IOL = 4mA, IOH = —4mA)
Pull-up control CMOS hysteresis input with
input shutdown function
Programmable pull-up
Pout resistor
——— Nout
ysteresis input
Standby control
for input shutdown
0]
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MB96670 Series

Type

Circuit

Remarks

Pull-up control

Standby control
for input shutdown

CMOS level output

(IoL = 3mA, Iy = -3mA)
CMOS hysteresis input with
input shutdown function
Programmable pull-up
resistor

: N-channel transistor has slew

rate control according to I°C
spec, irrespective of usage.

N-ch }7 Nout
R

Standby control

for input shutdown TTL input

Io: 25mA @ 2.7V
TTL input

Pull-up control
P-ch }—| -ch.}i Pout

N-ch }7 Nout
R
AN N o Hysteresis input
Standby control —

for input shutdown

SEG or COM output

CMOS level output

(IoL =4mA, Iog = -4mA)
CMOS hysteresis inputs with
input shutdown function
Programmable pull-up
resistor

SEG or COM output

DS704-00001-1v0-E
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MB96670 Series

Type Circuit Remarks
R CMOS level output
Pull-up control (programmable Io. = 4mA,
IOH =-4mA and IOL = 30mA,
IOH = -30mA)
Automotive input with input
P-ch 1 P-ch }7
© ¢ Pout shutdown function
Programmable pull-up /
pull-down resistor
N-ch | | N-ch Nout Analog input
Pull-down control
/\R/\ A Al
utomotive input
Standby control —
for input shutdown
Analog input
0]
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® MEMORY MAP

MB96670 Series
e

FF:FFFF,
USER ROM*!
DE:0000,
DD:FFFF,
Reserved
10:00004,
0F:C000,, Boot-ROM
Peripheral
0E:9000,
Reserved
01:00004
ROM/RAM
00:80004 MIRROR
Internal RAM
RAMSTART(*? bank0
Reserved
00:0C00y
00:0380,, Peripheral
00:0180, GPR*?
00:01004 DMA
00:00F0, Reserved
00:00004 Peripheral
*1: For details about USER ROM area, see the “M@USER ROM MEMORY MAP FOR FLASH
DEVICES” on the following pages.
*2: For RAMSTART addresses, please refer to the table on the next page.
*3: Unused GPR banks can be used as RAM area.
GPR: General-Purpose Register
The DMA area is only available if the device contains the corresponding resource.
The available RAM and ROM area depends on the device.
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MB96670 Series
e

B RAMSTART ADDRESSES

; Bank O
Devices RAM size RAMSTARTO
MBO96F673 .
MBO6F675 4KB 00:7200y

[ee]
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MB96670 Series
e

® USER ROM MEMORY MAP FOR FLASH DEVICES

Bank A of Flash A

Bank B of Flash A

Bank A of Flash A

MB96F673 MB96F675
Alternative mode  Flash memory Flash size Flash size
CPU address mode address 64.5KB + 32KB 128.5KB + 32KB
FEFEERY et SA%9-64KB | | SA39-64KB
FE:FFFFH 3E:FFFFH
FE:0000H 3E:0000H SA38 - 64KB
FD:FFFFH
Reserved
Reserved
DF:A000H
DF:9FFFH 1F:9FFFH
DF:8000H 1F:8000H SA4 - 8KB SA4 - 8KB
DF:7FFFH 1F:7FFFH
DF:6000H 1F:6000H SA3 - 8KB SA3 - 8KB
DF:5FFFH 1F:5FFFH
DF:4000H 1F:4000H SA2 - 8KB SA2 - 8KB
DF:3FFFH 1F:3FFFH
DF:2000H 1F:2000H SA1 - 8KB SA1 - 8KB
DF:1FFFH 1F:1FFFH * *
DF-0000H 1F-0000H SAS - 512B SAS - 512B
DE:FFFFH
DE:0000H Reserved Reserved
*: Physical address area of SAS-512B is from DF:00004 to DF:01FFy.
| Others (from DF:02004 to DF:1FFFy) is mirror area of SAS-512B.
Sector SAS contains the ROM configuration block RCBA at CPU address DF:0000 -DF:01FF4,.
SAS can not be used for EZPROM emulation.

DS704-00001-1v0-E
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B SERIAL PROGRAMMING COMMUNICATION INTERFACE

USART pins for Flash serial programming (MD = 0, DEBUG I/F = 0, Serial Communication mode)

MB96670
Pin Number USART Number Normal Function
29 SINO
30 USARTO SOTO
31 SCKO
3 SIN1
4 USART1 SOT1
5 SCK1
o
22 FUJITSU
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, Index in
n\cerﬁtjoerr vé?:fcfl'e:algle Vector name CIeS ﬁg\ by ICR to Description
program

0 3FCy CALLVO No - CALLYV instruction

1 3F8y CALLV1 No - CALLYV instruction

2 3F4y CALLV2 No - CALLYV instruction

3 3F0y CALLV3 No - CALLYV instruction

4 3ECy CALLV4 No - CALLYV instruction

5 3E8y CALLV5 No - CALLYV instruction

6 3E4y CALLV6 No - CALLYV instruction

7 3E0y CALLV7 No - CALLYV instruction

8 3DCy RESET No - Reset vector

9 3D8y INT9 No - INTO instruction

10 3D4y EXCEPTION No - Undefined instruction execution
11 3D0y NMI No - Non-Maskable Interrupt
12 3CCy DLY No 12 Delayed Interrupt

13 3C8y RC TIMER No 13 RC Clock Timer

14 3C4y MC_TIMER No 14 Main Clock Timer

15 3C0y SC_TIMER No 15 Sub Clock Timer

16 3BCy LVDI No 16 Low Voltage Detector
17 3B8y EXTINTO Yes 17 External Interrupt 0

18 3B4y EXTINTI1 Yes 18 External Interrupt 1

19 3B0y EXTINT2 Yes 19 External Interrupt 2
20 3ACyH EXTINTS3 Yes 20 External Interrupt 3
21 3A8y EXTINT4 Yes 21 External Interrupt 4
22 3A4y - - 22 Reserved
23 3A0y EXTINT6 Yes 23 External Interrupt 6
24 39Cq EXTINT7 Yes 24 External Interrupt 7
25 398y - - 25 Reserved
26 394y - - 26 Reserved
27 390y - - 27 Reserved
28 38Cy - - 28 Reserved
29 388y - - 29 Reserved
30 384y - - 30 Reserved
31 380y - - 31 Reserved
32 37Cqy - - 32 Reserved
33 378y CANO No 33 CAN Controller 0
34 374y - - 34 Reserved
35 3704 - - 35 Reserved
36 36Cy - - 36 Reserved
37 368y - - 37 Reserved
38 364y PPGO Yes 38 Programmable Pulse Generator 0
39 360y PPG1 Yes 39 Programmable Pulse Generator 1
40 35Cy PPG2 Yes 40 Programmable Pulse Generator 2

DS704-00001-1v0-E

0]
FUJITSU

23




MB96670 Series
e

. Index in
rm?‘:]::)Ogr viﬁfjl'e:algle Vector name CIeS W\ by ICR to Description
program
41 358y PPG3 Yes 41 Programmable Pulse Generator 3
42 354y - - 42 Reserved
43 350y - - 43 Reserved
44 34Cy - - 44 Reserved
45 348y - - 45 Reserved
46 344y - - 46 Reserved
47 3404 - - 47 Reserved
48 33Cy - - 48 Reserved
49 338y - - 49 Reserved
50 334y - - 50 Reserved
51 330y - - 51 Reserved
52 32Cy - - 52 Reserved
53 328y - - 53 Reserved
54 324y - - 54 Reserved
55 3204 - - 55 Reserved
56 31Cqy - - 56 Reserved
57 318y - - 57 Reserved
58 314y - - 58 Reserved
59 310y RLT1 Yes 59 Reload Timer 1
60 30Cy RLT2 Yes 60 Reload Timer 2
61 308y - - 61 Reserved
62 304y - - 62 Reserved
63 300y - - 63 Reserved
64 2FCy RLT6 Yes 64 Reload Timer 6
65 2F8y ICU0 Yes 65 Input Capture Unit 0
66 2F4y ICU1 Yes 66 Input Capture Unit 1
67 2F0y - - 67 Reserved
68 2ECy - - 68 Reserved
69 2E8y ICU4 Yes 69 Input Capture Unit 4
70 2E4y ICU5 Yes 70 Input Capture Unit 5
71 2E0y - - 71 Reserved
72 2DCy - - 72 Reserved
73 2D8y - - 73 Reserved
74 2D4y - - 74 Reserved
75 2D0y - - 75 Reserved
76 2CCyq - - 76 Reserved
77 2C8y - - 77 Reserved
78 2C4y - - 78 Reserved
79 2C0y - - 79 Reserved
80 2BCy - - 80 Reserved
0]
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. Index in
n\Cerﬁ:)Oerr vgzifjrettalgle Vector name Clegﬁi by ICR to Description
program
81 2B8y - - 81 Reserved
82 2B4y - - 82 Reserved
83 2B0y - - 83 Reserved
84 2ACy - - 84 Reserved
85 2A8y - - 85 Reserved
86 2A4y - - 86 Reserved
87 2A0y - - 87 Reserved
88 29Cy - - 88 Reserved
89 298y FRTO Yes 89 Free-Running Timer 0
90 294y FRT1 Yes 90 Free-Running Timer 1
91 2904 - - 91 Reserved
92 28Cy - - 92 Reserved
93 288y RTCO No 93 Real Time Clock
94 284y CALO No 94 Clock Calibration Unit
95 280y SGO No 95 Sound Generator 0
96 27Cy 11CO Yes 96 I°C interface 0
97 2784 - - 97 Reserved
98 274y ADCO Yes 98 A/D Converter 0
99 270y - - 99 Reserved
100 26Cy - - 100 Reserved
101 268y LINRO Yes 101 LIN USART 0 RX
102 264y LINTO Yes 102 LIN USART 0 TX
103 260y LINR1 Yes 103 LIN USART 1 RX
104 25Cy LINT1 Yes 104 LIN USART 1 TX
105 258y - - 105 Reserved
106 254y - - 106 Reserved
107 250y - - 107 Reserved
108 24Cy - - 108 Reserved
109 248y - - 109 Reserved
110 244y - - 110 Reserved
111 240y - - 111 Reserved
112 23Cqy - - 112 Reserved
113 238y - - 113 Reserved
114 234y - - 114 Reserved
115 2304 - - 115 Reserved
116 22Cy - - 116 Reserved
117 228y - - 117 Reserved
118 2244 - - 118 Reserved
119 2204 - - 119 Reserved
120 21Cy - - 120 Reserved
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. Index in
r:(;erﬁt)oerr vg;fcff:z;gle Vector name Cleglﬁg by ICR to Description
program
121 218y - - 121 Reserved
122 214y - - 122 Reserved
123 2104 - - 123 Reserved
124 20Cy - - 124 Reserved
125 208y - - 125 Reserved
126 204y - - 126 Reserved
127 2004 - - 127 Reserved
128 1FCq - - 128 Reserved
129 1F8y - - 129 Reserved
130 1F4y - - 130 Reserved
131 1FOy - - 131 Reserved
132 1ECy - - 132 Reserved
133 1E8y FLASHA Yes 133 Flash memory A interrupt
134 1E4y - - 134 Reserved
135 1EOy - - 135 Reserved
136 1DCy - - 136 Reserved
137 1D8y - - 137 Reserved
138 1D4y - - 138 Reserved
139 1D0y ADCRCO No 139 A/D Converter 0 - Range Comparator
140 1CCy ADCPDO No 140 A/D Converter 0 - Pulse detection
141 1C8y - - 141 Reserved
142 1C4y - - 142 Reserved
143 1C0y4 - - 143 Reserved
0]
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B HANDLING DEVICES

Special careisrequired for the following when handling the device:
* Latch-up prevention

* Unused pins handling

* External clock usage

* Notes on PLL clock mode operation

* Power supply pins (Vcc/Vss)

* Crystal oscillator and ceramic resonator circuit

* Turn on sequence of power supply to A/D converter and analog inputs
* Pin handling when not using the A/D converter

* Notes on Power-on

« Stabilization of power supply voltage

* SMC power supply pins

* Serial communication

* Mode Pin (MD)

1. Latch-up prevention
CMOS IC chips may suffer latch-up under the following conditions:
- A voltage higher than V¢ or lower than Vg is applied to an input or output pin.
- A voltage higher than the rated voltage is applied between Vcc pins and Vss pins.
- The AV power supply is applied before the V¢ voltage.
Latch-up may increase the power supply current dramatically, causing thermal damages to the device.
For the same reason, extra care is required to not let the analog power-supply voltage (AVcc, AVRH) exceed
the digital power-supply voltage.

2. Unused pinshandling

Unused input pins can be left open when the input is disabled (corresponding bit of Port Input Enable register
PIER = 0).

Leaving unused input pins open when the input is enabled may result in misbehavior and possible permanent
damage of the device. They must therefore be pulled up or pulled down through resistors. To prevent latch-up,
those resistors should be more than 2k€.

Unused bidirectional pins can be set either to the output state and be then left open, or to the input state with
either input disabled or external pull-up/pull-down resistor as described above.

3. External clock usage

The permitted frequency range of an external clock depends on the oscillator type and configuration.

See AC Characteristics for detailed modes and frequency limits. Single and opposite phase external clocks must
be connected as follows:

(1) Single phase external clock for Main oscillator
When using a single phase external clock for the Main oscillator, X0 pin must be driven and X1 pin left
open. And supply 1.8V power to the external clock.

[0 |_xo
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(2) Single phase external clock for Sub oscillator
When using a single phase external clock for the Sub oscillator, “External clock mode” must be selected and
X0A/P04_0 pin must be driven. X1A/P04 1 pin must be configured as GPIO.

(3) Opposite phase external clock
When using an opposite phase external clock, X1 (X1A) pins must be supplied with a clock signal which has
the opposite phase to the X0 (X0A) pins. Supply level on X0 and X1 pins must be 1.8V.

>¢ X0
>° X1

4. Noteson PLL clock mode operation

If the PLL clock mode is selected and no external oscillator is operating or no external clock is supplied, the
microcontroller attempts to work with the free oscillating PLL. Performance of this operation, however, cannot
be guaranteed.

5. Power supply pins (Vcc/Vss)

It is required that all Vc-level as well as all Vgg-level power supply pins are at the same potential. If there is
more than one V¢c or Vg level, the device may operate incorrectly or be damaged even within the guaranteed
operating range.

Vce and Vss must be connected to the device from the power supply with lowest possible impedance.

As a measure against power supply noise, it is required to connect a bypass capacitor of about 0.1uF between
Vce and Vss as close as possible to Vec and Vss pins.

6. Crystal oscillator and ceramic resonator circuit

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

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

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

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

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

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

8. Pin handling when not using the A/D converter
If the A/D converter is not used, the power supply pins for A/D converter should be connected such as AV ¢ =
VCC 5 AVSS =AVRH = Vss.
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9. Notes on Power-on
To prevent malfunction of the internal voltage regulator, supply voltage profile while turning the power supply
on should be slower than 50us from 0.2V to 2.7V.

10. Stabilization of power supply voltage

If the power supply voltage varies acutely even within the operation safety range of the V¢ power supply
voltage, a malfunction may occur. The V¢ power supply voltage must therefore be stabilized. As stabilization
guidelines, the power supply voltage must be stabilized in such a way that V¢ ripple fluctuations (peak to peak
value) in the commercial frequencies (SOHz to 60Hz) fall within 10% of the standard V¢ power supply voltage
and the transient fluctuation rate becomes 0.1V/ps or less in instantaneous fluctuation for power supply
switching.

11. SMC power supply pins

All DVce /DVss pins must be set to the same level as the Vec /Vss pins.

However note that the SMC 1/O pin state is undefined if DV ¢ is powered on and V¢ is below 3V. To avoid this,
we recommend to always power V¢ before DVc.

12. Serial communication

There is a possibility to receive wrong data due to noise or other causes on the serial communication.
Therefore, design a printed circuit board so as to avoid noise.

Consider receiving of wrong data when designing the system. For example apply a checksum and retransmit
the data if an error occurs.

13. Mode Pin (M D)

Connect the mode pin directly to Vec or Vss pin. To prevent the device unintentionally entering test mode due to
noise, lay out the printed circuit board so as to minimize the distance from the mode pin to Vcc or Vss pin and
provide a low-impedance connection.
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B ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

o Ratin .
Parameter Symbol Condition . g Unit Remarks
Min Max
Power supply
Voltage*l VCC - Vss -0.3 Vgg +6.0 A\
Analog power 2
- - + — *
supply Voltage*l AVCC VSS 0.3 VSS 6.0 \'% VCC AVCC
Analog reference AVce > AVRH,
- - +
voltage*! AVRH Vss-0.3 | Vgs+6.0 A% AVRH > AVis
SMC Power -
supply*l DVCC - VSS -0.3 VSS +6.0 \'% VCC = AVCC: DVCC 2
LCD power supply VO to V3 must not
- - +
voltage*! VO to V3 Vss-0.3 | Vgs+6.0 A% exceed Vee
Input voltage*' V; - Vss-03 | Ves+6.0 | V| Vi<(D)Vee+ 0.3V
Output voltage*' Vo - Vss-03 | Ves+6.0 | V| Vo< (D)Vcc +0.3V*
Maximum Clamp Applicable to general
- - +
Current levawe 4.0 4.0 mA purpose I/O pins **
Total Maximum Applicable to general
Clamp Current Zllcr el ) ) 16 mA purpose I/0 pins **
IoL - - 15 mA | Normal port
"L level . T = -40°C - 52 mA
oul jtv :urI?eilthmum I T\=+25°C - 39 mA High nt port
tp OLSMC T,= 185°C B 0 A gh current po
Ta=+105°C - 30 mA
Iorav - - 4 mA | Normal port
" level T,=-40°C - 40 mA
ouputcurent | 1 Tosc | - 30 L mA Lok current port
P OLAVSMC [T, —385°C i 25 mA | 8" cuentpo
Ta=+105°C - 23 mA
"L" level maximum Xlon - - 34 mA | Normal port
overall output .
current SloLsme - - 180 mA | High current port
"L" level average Xloav - - 17 mA | Normal port
overall output .
current tp Eloravsmc - - 90 mA | High current port
Iog - - -15 mA | Normal port
"H" level maximum Ta=-40°C - -2 mA
% ximu
T = +25°C - -39 mA .
output current Tonsmc .= +85°C : 35 A High current port
Ta=+105°C - -30 mA
Lonay - - -4 mA | Normal port
"H" level average Ty=40%C - -40 mA
= 49450 - -
output current Tonavsmc Tp=+25°C 30 mA High current port
T,=+85°C - -25 mA
Ta=+105°C - -23 mA
"H" level maximum 2oy - - -34 mA | Normal port
overall output .
cutrent Zlonsmc - - -180 mA | High current port
"H" level average Zlonav - - -17 mA | Normal port
overall output .
current Zlonavsmc - - -90 mA | High current port
Power _ o *6
consumption*5 PD TA_ +105°C - 281 mWwW
0]
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" Ratin .
Parameter Symbol Condition . 9 Unit Remarks
Min Max
Operating ambient T, ) 40 1105 oC
temperature
Storage temperature Tsr6 -55 +150 °C

*1: This parameter is based on Vgg = AVgs=DVgs = 0V.

*2: AV¢c and Ve and DV ¢ must be set to the same voltage. It is required that AV ¢ does not exceed V¢ and
that the voltage at the analog inputs does not exceed AV ¢ when the power is switched on.

*3: Vi and Vg should not exceed V¢ + 0.3V. V| should also not exceed the specified ratings. However if the
maximum current to/from an input is limited by some means with external components, the Ic avp rating
supersedes the V| rating. Input/Output voltages of high current ports depend on DV ¢, Input/Output voltages
of standard ports depend on V.

*4: 0

Applicable to all general purpose 1/O pins (Pnn_m).

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 V¢ pin, and this may
affect other devices.

Note that if a +B signal is input when the microcontroller power supply is off (not fixed at 0V), 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 supply voltage may not be sufficient to operate the Power reset.

The DEBUG I/F pin has only a protective diode against Vgs. Hence it is only permitted to input a negative
clamping current (4mA). For protection against positive input voltages, use an external clamping diode
which limits the input voltage to maximum 6.0V.

DS704-00001-1v0-E FUﬁTSU 31



MB96670 Series

» Sample recommended circuits:

Limiting /‘
resistance —

+B input (OV to 16V) — AN\ —

Protective diode
VCC

P-ch

N-ch

*5: The maximum permitted power dissipation depends on the ambient temperature, the air flow velocity and the

thermal conductance of the package on the PCB.

The actual power dissipation depends on the customer application and can be calculated as follows:

Pp =Po + Pt

Pio =% (VoL x IoL + Vou x Iog) (I70 load power dissipation, sum is performed on all I/O ports)

Pt = Ve % (Iec + 1) (internal power dissipation)

Icc is the total core current consumption into V¢ as described in the “DC characteristics” and depends on the
selected operation mode and clock frequency and the usage of functions like Flash programming.

1, is the analog current consumption into AVcc.

*6: Worst case value for a package mounted on single layer PCB at specified T, without air flow.

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.

[e0)
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(Vss =AVgs=DVgs = 0V)

Value .
Parameter Symbol vin Typ Vax Unit Remarks

Power supply Voo, DV 2.7 - 5.5 \%

voltage co e 2.0 - 5.5 V | Maintains RAM data in stop mode
1.0uF (Allowance within + 50%)
3.9uF (Allowance within £+ 20%)
Please use the ceramic capacitor or the

Smooj[hing . Cs 0.5 101039 | 47 uF capacitor of the frequency response of

capacitor at C pin this level.
The smoothing capacitor at V¢ must
use the one of a capacity value that is
larger than Cg.

WARNING: The recommended operating conditions are required in order to ensure the normal operation of the
semiconductor device. All of the device's electrical characteristics are warranted when the device is

operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges.

Operation outside these ranges may adversely affect reliability and could result in device failure.
No warranty is made with respect to uses, operating conditions, or combinations not represented on
the data sheet. Users considering application outside the listed conditions are advised to contact
their representatives beforehand.
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3. DC Characteristics
(1) Current Rating

(VCC = AVCC = DVCC =2.7V to 55V, Vss = AVSS = DVSS = OV, TA =-40°Cto + IOSOC)

Parameter

Symbol

Pin
name

Conditions

Value

Min

Typ

Max

Unit | Remarks

Power supply
current in Run
modes '

ICCPLL

PLL Run mode with
CLKS1/2=CLKB =
CLKP1/2 =32MHz

Flash 0 wait

(CLKRC and CLKSC
stopped)

25

mA |T,=+25°C

Ta=+105°C

Teemam

Main Run mode with
CLKS1/2=CLKB =
CLKP1/2 = 4MHz

Flash 0 wait

(CLKPLL, CLKSC and
CLKRC stopped)

Tp=+25°C

Ta=+105°C

Iccren

RC Run mode with
CLKS1/2=CLKB =
CLKP1/2 =CLKRC =
2MHz

Flash 0 wait

(CLKMC, CLKPLL and
CLKSC stopped)

TA = +250C

Ty =+105°C

Tccrer

RC Run mode with
CLKS1/2=CLKB =
CLKP1/2 =CLKRC =
100kHz

Flash 0 wait

(CLKMC, CLKPLL and
CLKSC stopped)

0.15

mA |T,=+25°C

mA | T, =+105°C

Iccsus

Sub Run mode with
CLKS1/2=CLKB =
CLKP1/2 =32kHz

Flash 0 wait

(CLKMC, CLKPLL and
CLKRC stopped)

Ty =+25°C

Ta=+105°C

0]
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Parameter | Symbol

Pin
name

Conditions

Value

Min

Typ

Max

Unit

Remarks

ICCSPLL

ICCSMAIN

Power supply
current in
Sleep modes ™'

ICCSRCH

ICCSRCL

Iccssus

PLL Sleep mode with
CLKS1/2 =CLKP1/2 =
32MHz
(CLKRC and CLKSC
stopped)

6.5

Ta=+25°C

Tp=+105°C

Main Sleep mode with
CLKS1/2 =CLKP1/2 =
4MHz,
SMCR:LPMSS =0
(CLKPLL, CLKRC
and CLKSC stopped)

Ta=+25°C

Ta=+105°C

RC Sleep mode with
CLKS1/2 =CLKB =
CLKP1/2 = CLKRC =
2MHz,
SMCR:LPMSS =0
(CLKMC, CLKPLL
and CLKSC stopped)

Tp=+25°C

Tp=+105°C

RC Sleep mode with
CLKS1/2 =CLKB =
CLKP1/2 = CLKRC =
100kHz
(CLKMC, CLKPLL
and CLKSC stopped)

0.06

Ta=+25°C

Tx=+105°C

Sub Sleep mode with
CLKS1/2 =CLKP1/2 =
32kHz,
(CLKMC, CLKPLL
and CLKRC stopped)

0.04

TA = +250C

mA

Tp=+105°C

DS704-00001-1v0-E
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i " Value .
Parameter | Symbol Pin Conditions - Unit | Remarks
name Min | Typ | Max
PLL Timer mode with - 2480 | 2710 | pA |Ta=+25°C
Icerpin CLKP1 =32MHz (CLKRC o
and CLKSC stopped) - - 3955 | MA | TA=+105°C
Main Timer mode with
CLKMC = 4MHz, - 285 | 325 | pA |TpA=+25°C
Icermam SMCR:LPMSS =0
(CLKPLL, CLKRC and _ _ 1055 HA TA =+105°C
CLKSC stopped)
Power RC Timer mode with B R
suwl CLKRC = 2MHZ, - 160 210 MA Tpr= +25°C
CuII?II‘lI}lIt in ICCTRCH Vee SMCR:LPMSS =0
Ti (CLKPLL, CLKMC and - - 970 MA TA =+105°C
imer
modes™? CLKSC stopped)
RC Timer mode with
CLKRC = 100kHz, - 30 70 HA | Ty =+25°C
IcetreL SMCR:LPMSS =0
(CLKPLL, CLKMC and _ _ 820 HA TA =+105°C
CLKSC stopped)
Sub Timer mode with R
CCTSUB
(CLKMC, CLKPLL and .
CLKRC stopped) ) - 800 HA | TA=+105°C
o0}
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Pin . Value .

Parameter Symbol name Conditions Min | Typ | Max Unit | Remarks
Power supply - 20 55 pA | Ty =+425°C
currer:t in Stop Iccn - 200 A |T.=+105°C
mode” ) ) H AT
Flash Power
Down current IccrLasupp - - 36 70 uA
Power supply .
current Vee - 5 - WA |T,=+25°C

. Low voltage
Lt lecLvp detector enabled
Voltage \ - - 125 | pA |[To=+105°C
detector*
Flash Write/ I i - 12.5 - mA |T,=+25°C
Erase current®’ CCFLASH - - 20 mA [T, =+105°C

*1: The power supply current is measured with a 4MHz external clock connected to the Main oscillator and
a 32kHz external clock connected to the Sub oscillator. See chapter “Standby mode and voltage regulator
control circuit” of the Hardware Manual for further details about voltage regulator control. Current for "On
Chip Debugger" part is not included. Power supply current in Run mode does not include Flash Write / Erase

current.

*2: The power supply current in Timer mode is the value when Flash is in Power-down / reset mode.
The power supply current is measured with a 4MHz external clock connected to the Main oscillator and a

32kHz external clock connected to the Sub oscillator.

included. Power supply current in Run mode does not include Flash Write / Erase current.

*3: The power supply current in Stop mode is the value when Flash is in Power-down / reset mode.
*4: When low voltage detector is enabled, Iccpyp must be added to Power supply current.

Power supply for "On Chip Debugger" part is not

*5: When Flash Write / Erase program is executed, Iccpasy must be added to Power supply current.

DS704-00001-1v0-E
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(2) Pin Characteristics
(VCC = AVCC = DVCC =2.7Vt0 5.5V, VSS = AVSS = DVSS = 0\], TA =-40°Cto + IOSOC)

Pin " Value .
Parameter|Symbol Conditions - Unit Remarks
name Min | Typ | Max
) Vee ) Vee v CMOS Hysteresis
v Port inputs x 0.7 +0.3 input
tH Pnn_m ] Vee ) Vee |y | AUTOMOTIVE
x 0.8 +0.3 Hysteresis input
External clock in VD
- = +
" level Vinxos X0 "Fast Clock Input mode" | x 0.8 VD | V| VDILEVEO.ISV
i uteve v XOA External clock in Vee ) Vee v
v (ﬁta o [HXOAS "Oscillation mode" x 0.8 +0.3
& v RSTX ) Vee ) Ve v CMOS Hysteresis
tHR x 0.8 +0.3 input
Vee Vee CMOS Hysteresis
Vi MD ) 03| " |vo3 |V input
DEBUG Vee
Vb UF - 2.0 - 103 V | TTL Input
Port ) Vss ) Vee v CMOS Hysteresis
v inputs -0.3 x 0.3 nput
S ] Vss | _ | Vec |, [AUTOMOTIVE
- -0.3 x 0.5 Hysteresis input
External clock in "Fast VD
- = +
— Viuxos X0 Clock Input mode" Vss 02 | V| VDTLBVEOLSY
input v v XOA External clock in Vss ) Ve v
Volitage ILX0AS "Oscillation mode" -0.3 x 0.2
Vss Vee CMOS Hysteresis
Vit RSTX ) -0.3 ) x 0.2 v input
Vss Vss CMOS Hysteresis
Vi MD ) 203 | " | w03 |V input
DEBUG Vss
Vip UF - 03 - 0.8 V | TTL Input
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Parameter|Symbol

Pin
name

Conditions

Value

Min

Typ

Max

Unit

Remarks

VOH4

45V <(D)Vee < 5.5V
IOH =-4mA

2.7V < (D)Vee < 4.5V
IOH =-1.5mA

(D)Vee

(D)Vee

"H" level
output
voltage

Vomso

High
Drive

45V <DV <55V
IOH =-52mA

27V <DV <45V
IOH =-18mA

4.5V <DVcc<5.5V
Ton = -39mA

2.7V <DVcc <45V
Toy = -16mA

4.5V <DVcc<5.5V
Top = -32mA

2.7V<DVcc <45V
Toy = -14.5mA

4.5V <DV <55V
Ioy =-30mA

2.7V <DVcc <45V
Toy = -14mA

-0.5

DVCC

Ta=-40°C

Ta=+25°C

Ta=+85°C

Ta=+105°C

VOH3

3mA

4.5V <V <55V
IOH =-3mA

27V < Ve <45V
IOH =-1.5mA

Vors

4mA
type

45V <(D)Vee <55V
IOL = +4mA

2.7V < (D)Vee < 4.5V
IOL =+1.7mA

"L" level
output
voltage

Vorso

High
Drive

4.5V <DV <55V
IOL =+52mA

2.7V <DV¢e <4.5V
IOL =+22mA

4.5V <DVcc<5.5V
IoL = +39mA

2.7V<DVcc <45V
Iop = +18mA

4.5V <DVcc<5.5V
IoL = +32mA

2.7V <DV <45V
Io, = +14mA

4.5V <DV <55V
Ior = +30mA

2.7V <DV¢e <4.5V
Iop =+13.5mA

Ty =-40°C

Ta=+25°C

Ta=+85°C

Ta=+105°C

VOL3

type

2.7V <V <5.5V
IOL =+3mA

Vo

DEBUG
I/F

VCC =2.7V
IoL = +25mA

0.25
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. o Value :
Parameter|Symbol|Pin name Conditions - Unit Remarks
Min | Typ | Max
S
Pnn_m AV <V, < -1 - +1 | pa pting
AV.. AVRH current output
Input leak Iy cCs 1/O for SMC
current DVss <V, < DVee
P08 m AVg <V < -3 - +3 | pA
AVce, AVRH
Maximum
Total LCD
All SEG/ _ leakage
Leuilr(ent Ellweol | copp pin Vee =50V ) 0.3 101 WAL rrent of all
LCD pins
Internal Between
LCD V3 and V2, _
divide Ricp V2and V1, Vee=5.0V 6.25 | 12.5 25 | kQ
resistance V1 and VO
Pull-up
resistance Rpy Pnn_m Ve =5.0V £10% 25 50 100 | kQ
value
Pull-down
resistance Rpown P08 m Vee =5.0V £10% 25 50 100 | kQ
value
Other than
C,
Vee,
Vss,
DVce
DVss. - - 5 15 pF
Input C AVee,
. IN
capacitance AVss,
AVRH,
P08 m
PO8 m - - 15 30 pF

*: In the case of driving stepping motor directly or high current outputs, set "1" to the bit in the Port High Drive
Register (PHDRnn:HDx="1").

40
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4. AC Characteristics
(1) Main Clock Input Characteristics

(Ve =AVec =DV =2.7V t0 5.5V, VD=1.8V+0.15V, Vg5 = AVgs = DV = 0V, T4 = - 40°C to + 105°C)

MB96670 Series
e

Parameter

Symbol

Pin
name

Value

Unit

Min Typ

Remarks

Input frequency

X0,
X1

4 -

MHz

When using a crystal
oscillator, PLL off

MHz

When using an opposite
phase external
clock, PLL off

MHz

When using a crystal
oscillator or opposite
phase external clock,
PLL on

Input frequency

fFCI

X0

MHz

When using a single
phase external

clock in “Fast Clock
Input mode”, PLL off

MHz

When using a single
phase external

clock in “Fast Clock
Input mode”, PLL on

Input clock cycle

teyLn

Input clock pulse
width

PWH)
PWL

X0,X1

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Reference value:
1.8V+0.15V

The amplitude changes by resistance, capacity which added outside or the difference of the device.

X0 VIHXOS 7

. tevin o

4 5XV\HXOS /
(V\LXOS A7

h Py >l P B
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(2) Sub Clock Input Characteristics

=-40°Cto + 105°C)

(VCC = AVCC = DVCC =2.7V to 55\], VSS = AVSS = DVSS = 0\], TA

s Value .
Parameter | Symbol Pin Conditions . Unit Remarks
name Min Typ | Max
- - 32768 | - | kg | Whenusingan
oscillation circuit
XO0A, -
When using an
X1A .
- - - 100 | kHz | opposite phase
Input frequency fer external clock
When using a
X0A - - - 50 kHz | single phase
external clock
Input clock cycle tevin - - 10 - - s
Input clock pulse Pwu/teyir o
width ) ) PWL/ tCYLL 30 ) 70 g

XOAX1A

X0A VIHXOAS 7|

fc

YLL

[ ‘k

N

X\/IHXOAS

(V\LXOAS

ol

A

-
| i
[

-

Pu

%V .

o V\HXOAS

V\ LXOAS

42
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(3) Built-in RC Oscillation Characteristics
(VCC = AVCC = DVCC =2.7V to 55\], VSS = AVSS = DVgs = 0\], TA =-40°Cto + IOSOC)

Value .
Parameter Symbol . Unit Remarks
Min Typ Max
50 100 200 Kz When using slow frequency of
RC oscillator
Clock frequency fre ;
When using fast frequency of
1 2 4 MHz .
RC oscillator
When using slow frequency of
80 160 320 s RC oscillator
RC clock stabilization ; (16 RC clock cycles)
time RCSTAB When using fast frequency of
64 128 256 us RC oscillator
(256 RC clock cycles)

(4) Internal Clock Timing
(VCC = AVCC = DVCC =2.7V to 55\/, VSS = AVSS = DVSS = 0\]:, TA =-40°Cto + IOSOC)

Value )
Parameter Symbol M M Unit
In ax

Internal System clock frequency
(CLKSI and CLKS2) ferst, ferks: - o MHz
Internal CPU clock frequency (CLKB),
Internal peripheral clock frequency (CLKP1) ferkn, forken ) 32 MHz
Internal peripheral clock frequency (CLKP2) foLke: - 32 MHz
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(5) Operating Conditions of PLL
(VCC = AVCC = DVCC =2.7V to 55\], VSS = AVSS = DVSS = 0\], TA =-40°Cto + IOSOC)

Value )
Parameter Symbol - Unit Remarks
Min | Typ | Max

PLL oscillation stabilization wait time trock 1 - 4 ms For CLKMC = 4MHz
PLL input clock frequency oLt 4 - 8 MHz

Permitted VCO output
PLL macro oscillation clock frequency fekveo | 56 - 108 | MHz | frequency of PLL

(CLKVCO)

.. For CLKMC (PLL input

PLL phase jitter tpSKEW -5 - +5 ns clock) > 4MHz

Deviation time from the ideal clock is assured per cycle out of 20,000 cycles.

PLL output | | | | | | | |_| |
R T2 7 13 11 tn-1 A

|
Ideal clock : : \
= e [ 1 | | | LT 1

Slow '

Deviation . f 1 , 2 tn-1
time ;tn

Fast

(6) Reset Input
(VCC = AVCC = DVCC =2.7V to 55\], Vss = AVSS = DVSS = 0\], TA =-40°Cto + IOSOC)

. Value .
Parameter Symbol Pin name . Unit
Min Max
Reset input time 10 - us
— : : tRSTL RSTX
Rejection of reset input time 1 - us
trey ——— >
RSTX
0.2V 0.2Vee
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(7) Power-on Reset Timing
(VCC = AVCC = DVCC =2.7V to 55\], VSS = AVSS = DVSS = 0\], TA =-40°Cto + IOSOC)

) Value .
Parameter Symbol | Pin name , Unit
Min Typ Max
Power on rise time R Vce 0.05 - 30 ms
Power off time torF Vce 1 - - ms
te torr

/ 2.7V

Ve 4l 0.2v 0.2v —T 7 0.2v

5.0V j /
2.7V

If the power supply is changed too rapidly, a power-on reset may occur.
We recommend a smooth startup by restraining voltages when changing
the power supply voltage during operation, as shown in the figure below.

It is required that rises in voltage
have a slope of 50 mV/ms or less.
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(8) USART Timing
| (VCC = AVCC = DVCC =2.7V to 55\], VSS = AVSS = DVSS = 0\], TA =-40°Cto + IOSOC, CLZSOPF)

Pin . 4.5V <Vcc <55V | 2.7V <Vcc<4.5V .
Parameter Symbol name Conditions Min Max Min Max Unit
Serial clock cycle time tscye | SCKn 4tcrkp - 4tcrkpi - ns
SCK { — SOT delay time tstovr SS%I,E 220 +20 230 +30 | ns
SOT — SCK T delay time tovsmn SCRN. | 11 ernal shift NXterkp: - NXtegen - ns
SOTn -20 -30
SCKn clock mode . .
. ) CLKP1 CLKP1
SIN — SCK T setup time tvsit | giNp 45 - +55 - ns
SCK T — SIN hold time tgpmx SSCIEI‘: 0 - 0 - ns
: wy n : teLkpt teLkpl
Serial clock "L" pulse width tsesu | SCKn gyt - “ 10 - ns
: wpyn : teLkpt teLkpl
Serial clock "H" pulse width tsust | SCKn s - 10 - ns
. SCKn, 2tCLKPl 2tCLKP1
SCK  — SOT delay time ISLOVE | §OTn External shift i +45 ) +55 s
. SCKn, | clock mode | teigpi/2 terkp1/2
SIN - SCK T setup time tivsHE SINn T 10 - 10 - ns
. SCKn, teLkpl teLkel
SCK T —> SIN hold time tSHIXE SINn +10 - +10 - ns
SCK fall time ty SCKn - 20 - 20 ns
SCK rise time R SCKn - 20 - 20 ns

Notes: @ AC characteristic in CLK synchronized mode.
¢ C_ is the load capacity value of pins when testing.
¢ Depending on the used machine clock frequency, the maximum possible baud rate can be limited by
some parameters. These parameters are shown in “MB96600 series HARDWARE MANUAL”.
e tcrxpr indicates the peripheral clock 1 (CLKP1), Unit: ns
¢ These characteristics only guarantee the same relocate port number.
For example, the combination of SCKn and SOTn_R is not guaranteed.

*: Parameter N depends on tscyc and can be calculated as follows:
o [ftgcyc=2 x k x terke, then N =k, where k is an integer > 2
o [ftgcyc=(2 x k+ 1) x tcker, then N =k + 1, where k is an integer > 1

Examples:
tscye N
4 X terkpl 2
5 X terkets 6 X terken 3
7 X terket, 8 X terken 4
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- tscve
Vou A
SCK \ /
X VoL VoL
tsiowt | tovsHi o
Vo
SOT
VoL
- > < >
tivsHi tsHixi
Vi Vip )
SIN
N I,
Internal shift clock mode
SCK - tg gy ————> ;— tshg, ————»
Vin Viy \um
V, \%
; i = IL i
te tsiove
SOT VoH
VoL
 bvsHE  tsHixE
SIN »{l Viu Viu )%
N Vie ViL 4
External shift clock mode
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(9) External Input Timing
(VCC = AVCC = DVCC =2.7V to 55\], VSS = AVSS = DVSS = 0\], TA =-40°Cto + IOSOC)

. Value .
Parameter Symbol Pin name Min Max Unit Remarks
Pnn_m General Purpose 1/0
A/D Converter trigger
ADTG Dterxp +200 input gg
TINn, TINn_R l(/thLKP 1; ) S| Reload Timer
Input pulse width ?NH TTGn CLKPI PPG trigger input
N INn, INn_ R Input Capture
INTn, INTn_R External Interrupt
NMI 200 - ns | Non-Maskable
Interrupt

*: tcrxpr indicates the peripheral clockl (CLKP1) cycle time except stop when in stop mode.

External input timing

tINH

VIHS

VILS VILS

L
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(10) I°C Timing
(VCC = AVCC = DVCC =2.7V to 55\/, VSS = AVSS = DVSS = 0\], TA =-40°Cto + IOSOC)

i Typical mode | 'gh-speed -
Parameter Symbol | Conditions yp mode** Unit
Min Max Min Max
SCL clock frequency fseL 0 100 0 400 kHz
(Repeated) START condition
hold time tHDSTA 4.0 - 0.6 - us
SDA{ - SCLY{
SCL clock "L" width tLow 4.7 - 1.3 - us
SCL clock "H" width tHIGH 4.0 - 0.6 - us
(Repeated) START condition
setup time tsusTA 4.7 - 0.6 - us
SCLT — SDAJ C, = 50pF, 1
. — *
]Sjgti }j"f oAt ooz | X (VP/lo) 0 | 3452 | o0 0.9¢ | ps
SDALT o> S0L1 tsvosn 2% | - w0 | - |ms
Bus free time between
"STOP condition" and tgus 4.7 - 1.3 - us
"START condition"

*1: R and Cy represent the pull-up resistance and load capacitance of the SCL and SDA lines, respectively. Vp
indicates the power supply voltage of the pull-up resistance and I indicates Vo guaranteed current.

*2: The maximum typpar only has to be met if the device does not extend the "L" width (t;ow) of the SCL signal.

*3: A high-speed mode I°C bus device can be used on a standard mode I°C bus system as long as the device
satisfies the requirement of "tsypar > 250ns".

*4: For use at over 100kHz, set the peripheral clockl (CLKP1) to at least 6MHz.

\ [ X [\ ]
SDA X 7 - 3 . vl ‘\_
tounar tousta
tLow -~ taus
jf gV JZL 3 2 —
SCL s F . \__"_] _____
<t R A P —] <]
tiopar tion

f
HDSTA tipsTa tsusto
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5. A/D Converter

(1) Electrical Characteristics for the A/D Converter
(VCC = AVCC = DVCC =2.7V to 55V, Vss = AVSS = DVSS = OV, TA =-40°Cto + IOSOC)

. Value .
Parameter Symbol | Pin name . Unit Remarks
Min Typ Max
Resolution - - - - 10 bit
Total error - - -3.0 - +3.0 LSB
Nonlinearity error - - -2.5 - +2.5 LSB
Differential - - 1.9 - +19 | LSB
Nonlinearity error
Zero transition AVgg
- +
voltage Vor ANn Typ-20 1, g spgp| P *+20 | mV
Full transition AVRH
- +
voltage Vst ANn Typ-20 | 1.5L.SB Typ+20 | mV
. 1.0 - 5.0 us |4.5V<AVc <55V
Compare time ] - 22 - 8.0 us |27V < AVec <45V
L 0.5 - - pus |4.5V<AVcc<5.5V
Sampling time - ; 12 - - us |27V < AVie < 4.5V
Power suppl IR - 2.0 3.1 mA | A/D Converter active
current pPly I AVcc i ) 33 A A/D Converter not
Al ) H operated
Reference power Ir - 520 810 pA | A/D Converter active
supply current AVRH
(between AVRH I i ) 10 A A/D Converter not
and AVgs) RH ' HA | operated
Analog input C ANS8,9,12,13 - - 15.5 pF
capacity VIN ANI16 to 23 - - 17.4 pF
. - - 1450 Q |45V=<AVc<5.5V
Anal R
nalog impedance VIN ANn - ; 2700 | Q |27V<AVic<45V
i - - +
?ur;?‘lecl)l% (Izicilr:i:lnput | ANS8.9,12,13 1 1 LA AVis < Van <
uting AN AN16 to 23 -3 - +3 WA |AVee, AVRH
conversion)
Analog input
VOl tage VAIN ANn AVSS - AVRH V
Reference voltage i AVRH AV e i AVee v
range -0.1
Variation between ) ANn i ) 4 LSB
channels

*: Time for each channel.
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(2) Accuracy and Setting of the A/D Converter Sampling Time
If the external impedance is too high or the sampling time too short, the analog voltage charged to the
internal sample and hold capacitor is insufficient, adversely affecting the A/D conversion precision.

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

MCU
Analog

input \ R
ext VIN
Source O /\/\/\/ _—L = ({o W\f Comparator
Cext ?
/ ; ’ Sampling switch 7 ; ;

(During sampling:ON)

L

Rexe: External driving impedance
C.xi: Capacitance of PCB at A/D converter input
Cyn: Analog input capacity (I/O, analog switch and ADC are contained)

Ryn: Analog input impedance (I/0, analog switch and ADC are contained)

The following approximation formula for the replacement model above can be used:
Tsamp [Min] = 7.62 x (Rext x Cext + (Rext + Ryn) x Cyw)

¢ Do not select a sampling time below the absolute minimum permitted value.
(0.5ps for 4.5V < AVcc < 5.5V, 1.2us for 2.7V < AV < 4.5V)

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

¢ A big external driving impedance also adversely affects the A/D conversion precision due to the pin
input leakage current IIL (static current before the sampling switch) or the analog input leakage
current TAIN (total leakage current of pin input and comparator during sampling). The effect of the
pin input leakage current IIL cannot be compensated by an external capacitor.

e The accuracy gets worse as |[AVRH - AVgg| becomes smaller.
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(3) Definition of A/D Converter Terms

e Resolution : Analog variation that is recognized by an A/D converter.

e Nonlinearity error  : Deviation of the actual conversion characteristics from a straight line that connects

the zero transition point (0b0000000000 «—— 0b0000000001) to the full-scale
transition point (Ob1111111110 «—— Ob1111111111).

e Differential nonlinearity error : Deviation from the ideal value of the input voltage that is required to

change the output code by 1LSB.

eTotal error : Difference between the actual value and the theoretical value. The total error
includes zero transition error, full-scale transition error and nonlinearity error.

e Zero transition voltage: Input voltage which results in the minimum conversion value.

e Full scale transition voltage: Input voltage which results in the maximum conversion value.

Nonlinearity error Differential nonlinearity error
OX3FF -
Actual conversion E
Ox3FE+ characteristics \___ ! Ox(N+1)+ Actual con\(er_sion N .
! characteristics i !
{1 LSB(N-1)+ Vo1} ! i !
Ox3FD- ' : :
5 (A::{[ZSET” : b= Ideal characteristics i i
a . - i Y12  oxNt e '
5 i measured | 3 i !
(=] i . value) |2 i !
- Ox004 1 e {1 8 i :
S t | | (Actualy-measured | G i !
O 0x003 1 - value) QOox(N-HT - T I (A\::(’ETJQI)IT-measured
] Actual conversion i ! value)y
X002+ - characteristics ! : Var
i *—i—ldeal characteristics i E (Actually-measured
Ox001 + ——- - Ox(N-2) T value)
Vo1 (Actually-measured value) E Actual conversion characteristics
AVgg AVRH AVgg AVRH
Analog input Analog input
Nonlinearity error of digital output N = Vi - {1 LSB1 Es(g -1) + Vor} [LSB]
. . . . .. _ V(N + 1T~ VNT
Differential nonlinearity error of digital output N = 1LSB -1[LSB]
_ Vest - Vor
LS8 = 1022
N . A/D converter digital output value.
Vor : Voltage at which the digital output changes from 0x000 to 0x001.
Vest : Voltage at which the digital output changes from Ox3FE to Ox3FF.
VNt ¢ Voltage at which the digital output changes from Ox(N - 1) to OxN.
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Total error
Ox3FF— -
\ [~ 15LsB
OX3FET  Actual conversion —i -
characteristics E E
OX3FD+ —
= {1 LSB (N-1) + 0.5 LSB} i
o ! -
5 : :
o r |
§ 00044 oo "~ _____ 'E
a 1 ; T
0x003 v T {Actually-measured value)
! ~— Actual conversion
Ox002 + -4 - characteristics
i +——/|deal characteristics
0X001  f—t----
—++ =—05.5B
AVgs AVRH
Analog input
1LSB (Ideal value) = AVRHRlss v

Vir - {1LSB x (N - 1) + 0.5LSB}

Total error of digital output N = 1LSB

N . A/D converter digital output value.

Vor (Ideal value) = AVgs + 0.5LSB[V]
Vest (Ideal value) = AVRH - 1.5LSB[V]

Vnr @ Voltage at which the digital output changes from Ox(N + 1) to OxN.
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6. High Current Output Slew Rate

(VCC = AVCC = DVCC =2.7V to 55\], VD=1.8V+0. 15\], Vss = AVSS = DVSS = O\/, TA =-40°Cto + IOSOC)

i . Val .
Parameter | Symbol Pin Conditions . aue Unit Remarks
name Min Typ Max

Outputs

Output rise/fall tR30, driving i _

time tr30 P08_m strength set to 15 & ns | G=85pF
"30mA"

Vfltage VH:VOL?»O"'O-9 x (V0H30'V0|_30)
V=Vo130+0.1 % (Vorzo-Vorso)
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7. Low Voltage Detection Characteristics
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VCC = AVCC = DVCC =2.7V to 55\], VSS = AVSS = DVSS = 0\], TA =-40°Cto + IOSOC)

" Val .
Parameter Symbol Conditions . aue Unit
Min Typ Max
VbLo CILCR:LVL = 0000y 2.70 2.90 3.10 \
VL1 CILCR:LVL =0001y 2.79 3.00 3.21 \%
V1o CILCR:LVL =0010g 2.98 3.20 3.42 \%
Detected voltage™ Vpis CILCR:LVL = 00115 3.26 3.50 3.74 \%
Vb4 CILCR:LVL = 0100y 3.45 3.70 3.95 \%
Vbis CILCR:LVL=0111g 3.73 4.00 4.27 \%
Vbis CILCR:LVL =1001y 3.91 4.20 4.49 \%
Power supply voltage dvidt - -0.004 ; +0.004 | Vius
change rate
L CILCR:LVHYS=0 - - 50 mV
Hysteresis width Vhys
CILCR:LVHYS=1 80 100 120 mV
Stabilization time T1vDSTAB - - - 75 s
Detection delay time tq - - - 30 us

*1: If the power supply voltage fluctuates within the time less than the detection delay time (t4), there is a
possibility that the low voltage detection will occur or stop after the power supply voltage passes the

detection range.

*2: In order to perform the low voltage detection at the detection voltage (Vpix), be sure to suppress fluctuation

of the power supply voltage within the limits of the change ration of power supply voltage.
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Voltage
A
Vce
Detected Voltage dv
dt
Vpix Max '/
AN
Vpix Min
Time
Voltage
A Internal Reset

/ Ve

Release Voltage idv

\:/dt
/

! VHVS
N
| . :'q—h‘ Time

td td'

Normal Operation ¥ Low Voltage Reset Assertion><Power Reset Extension Time

RCR:LVDE

Stabilization time

---Low voltage detector enable><_ow voltage detector disable>< T ><Low voltage detector enable---
LVDSTAB
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8. Flash Memory Write/Erase Characteristics

(VCC = AVCC = DVCC =2.7V to 55\], VD=1.8V+0. 15\], Vss = AVSS = DVSS = 0\/, TA =-40°Cto + IOSOC)

. Val .
Parameter Conditions . aue Unit Remarks
Min | Typ | Max
Large Sector - - 1.6 7.5 s Includ et
Sector erase time | Small Sector - - 0.4 2.1 S I;icolrl tssir?glrrfallg;zse
Security Sector - - 1031 ] 1.65 s P )
Word (16-bit) write time - - 25 400 s
Chip erase time - - 5.11 | 25.05 s In.cludes' write time
prior to internal erase.

Note: While the Flash memory is written, shutdown of the external power (V¢c) is prohibited. In the application
system where the external power (V) might be shut down while writing, be sure to turn the power off
by using an external voltage detector.

To put it concrete, change the external power in the range of change ration of power supply voltage " after
the external power falls below the detection voltage (Vprx).

Write/Erase cycles and data hold time

Write/Erase cycles Data hold time
(cycle) (year)
1,000 20
10,000 10
100,000 572

*1: See "7. Low Voltage Detection Characteristics".
*2: This value comes from the technology qualification (using Arrhenius equation to translate high temperature
measurements into normalized value at + 85°C).
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The diagrams below show the characteristics of one measured sample with typical process parameters.

‘ B EXAMPLE CHARACTERISTICS

Run Mode
100.00
PLL clock (32MHz)
10.00
Main osc. (4MHz)
< —_
s} 1.00 RC clock (2MHz)
©
RC clock (100kH z) ad
0.10 — ——
S'u_t:sc. (32kH z)
0.01
-50 0 50 100 150
Tal°C]
Sleep Mode
100.000
10.000 liLL clock (32MHz) -
_ 1.000 Main osc. (4MHz) .
< w®
% RC clock (2MHz)
o 0.100 /
- RC clock (100kH z)
—
0010 Sub osc. (32kH z)
0.001
-50 0 50 100 150
Tal°C]

0]
FUJITSU
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TimerMode
10.000
PLL clock (32MHz)
1.000
Main osc. (4MHz)
g
= 0.100 RC clock (2MHz) /
= R dock e |
0010 |—SuboscG2Kiiz)
0.001
-50 0 50 100 150
Tal°C]
Stop Mode
1.000
0.100
< -
E
(&)
L
0.010 //
/
0.001
-50 0 50 100 150
Tal°C]
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Used setting

Mode

Selected Source
Clock

Clock/Regulator and FLASH Settings

Run mode

PLL

CLKSI1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 32MHz

Main osc.

CLKSI1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 4MHz

RC clock fast

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 2MHz

RC clock slow

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 100kHz

Sub osc.

CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 32kHz

Sleep mode

PLL

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 32MHz
Regulator in High Power Mode,
(CLKB is stopped in this mode)

Main osc.

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 4MHz
Regulator in High Power Mode,
(CLKB is stopped in this mode)

RC clock fast

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 2MHz
Regulator in High Power Mode,
(CLKB is stopped in this mode)

RC clock slow

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 100kHz
Regulator in Low Power Mode,
(CLKB is stopped in this mode)

Sub osc.

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 32kHz
Regulator in Low Power Mode,
(CLKB is stopped in this mode)

Timer mode

PLL

CLKMC =4MHz, CLKPLL = 32MHz
(System clocks are stopped in this mode)
Regulator in High Power Mode,

FLASH in Power-down / reset mode

Main osc.

CLKMC =4MHz

(System clocks are stopped in this mode)
Regulator in High Power Mode,

FLASH in Power-down / reset mode

RC clock fast

CLKMC =2MHz

(System clocks are stopped in this mode)
Regulator in High Power Mode,

FLASH in Power-down / reset mode

RC clock slow

CLKMC = 100kHz

(System clocks are stopped in this mode)
Regulator in Low Power Mode,

FLASH in Power-down / reset mode

Sub osc.

CLKMC = 32 kHz

(System clocks are stopped in this mode)
Regulator in Low Power Mode,

FLASH in Power-down / reset mode

Stop mode

stopped

(All clocks are stopped in this mode)
Regulator in Low Power Mode,
FLASH in Power-down / reset mode

FUﬁTSU DS704-00001-1v0-E
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MCU with CAN controller

MB96670 Series
e

Part number

Flash memory

Package

MB96F673RBPMC-GSE1

64-pin plastic LQFP

MB96F675RBPMCI1-GSE2

MB96F673RBPMC-GSE2 Flash A (FPT-64P-M23)
MB96F673RBPMC1-GSE1 (96.5KB) 64-pin plastic LQFP
MB96F673RBPMC1-GSE2 (FPT-64P-M24)
MB96F675RBPMC-GSE1 64-pin plastic LQFP
MB96F675RBPMC-GSE2 Flash A (FPT-64P-M23)
MBI6F675RBPMC1-GSE1 (160.5KB) 64-pin plastic LQFP

(FPT-64P-M24)

MCU without CAN controller

Part number

Flash memory

Package

MB96F673ABPMC-GSE1

64-pin plastic LQFP

MBI96F675ABPMC1-GSE2

MB96F673 ABPMC-GSE2 Flash A (FPT-64P-M23)
MB96F673ABPMC1-GSE1 (96.5KB) 64-pin plastic LQFP
MBI6F673ABPMC1-GSE2 (FPT-64P-M24)
MB96F675ABPMC-GSE1 64-pin plastic LQFP
MB96F675ABPMC-GSE2 Flash A (FPT-64P-M23)
MB96F675ABPMC1-GSE1 (160.5KB) 64-pin plastic LQFP

(FPT-64P-M24)

DS704-00001-1v0-E
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B PACKAGE DIMENSION

64-pin plastic LQFP

(FPT-64P-M23)

Lead pitch 0.65 mm
%ﬁﬁg;ﬁﬁ&; 12.0 x 12.0 mm
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 04749
(Re?e"r‘:ce) P-LQFP64-12 x 12-0.65

64-pin plastic LQFP
(FPT-64P-M23)

14.00+ 0.20(.551+ .008)SQ

*12.00+ 0.10(.472+ .004)SQ
®
HHHHHHAAAHAHHAAA

O

®
®

INDEX

HHHHHHEHHHHHEEHE

®

HHARAAAARRAAARAS

O

®

]
®

0.65(.026)

8.32£0.08
013+ .002) 2 0:-130005) ®

© 2003-2010 FUJITSU SEMICONDUCTOR LIMITED F64034S-c-1-4

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

0.145+ 0.055
(006 .002)

-

+0.20

1.50-00

HHHHHHHHHHHHHHY \

Dimensions in mm (inches).

Note: The values in parentheses are reference values

[
[
[ ) )
< Mounting height
} (.059-138§)( 9 height
} 0.25(.010)
‘ |
| Qo
‘ 0~8 s 4
[
R
| 0.50%0.20 0.10£0.10
| (020%.008) (:004£ .004)
| 0.60+0.15 (Stand off)
L (:024+.006)

0]
FUJITSU

Please check the latest package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/
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64-pin plastic LQFP

(FPT-64P-M24)

Lead pitch 0.50 mm
Package width x 10.0 x 10.0 mm
package length

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

Weight 0.32g
Code
(Reference) P-LFQFP64-10x10-0.50

64-pin plastic LQFP
(FPT-64P-M24)

© 2005-2010 FUJITSU SEMICONDUCTOR LIMITED F64036S-c-1-3

Dimensions in mm (inches).

Note: The values in parentheses are reference values

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

12.000.20(.472+.008)SQ
*10.00£0.10(.394+.004)SQ 0.145+0.055
@ (.006+.002)
HAAHAMHAAHAHAAMA
o= O =
 ——  ——
o — |  ——
 ——  ——
| = === = — = —
i | =] | Details of "A" part
[ =] [~]0.08(.003)] |
E E : 0 ) (Mounting height)
| ) | Y
T o |
— INDEX — ‘
= == } o = 0.100.10
o= (1 @1= e O [
o B
ELEEEREEEEEEEL f | o020 025(010)
LEAD No. @‘ } 8062003601058)
1. 10:50(020) & (_3'5;):2325) ©]0.08(.003) ® t B gbg%.'gog 7777777777777

Please check the latest package dimension at the following URL.

http://edevice.fujitsu.com/package/en-search/
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B MAJOR CHANGES IN THIS EDITION

A change on a page is indicated by a vertical line drawn on the left side of that page.
Page Section Change Results

PRELIMINARY Version(DS704-00001-0v03-E)
— OFFICIAL Version (DS704-00001-1v0-E)

BFEATURES Changed the description of “System clock”
Up to 16 MHz external clock for devices with fast clock input
feature
N
Up to 8 MHz external clock for devices with fast clock input
feature
Changed the description of “Built-in On Chip Debugger”
- Event sequencer: 2 levels
N
- Event sequencer: 2 levels + reset
EPRODUCT LINEUP Changed the Remark of RLT
RTL 1/2/6 Only RLT6 can be used as PPG clock source
N
RTL 1/2/6
EBLOCK DIAGRAM Deleted the block of RLT6 from PPG block
Changed the RLT block
7 2ch
—
1/2/6 3ch
EPIN FUNCTION Changed the Description of PPG_B
DESCRIPTION Programmable Pulse Generator n output (8bit)
N
Programmable Pulse Generator n output (16bit/8bit)
M[/O CIRCUIT TYPE Changed the figure of type B
Changed the Remarks of type B
(CMOS hysteresis input with input shutdown function,
IoL =4mA, Ioy = -4mA, Programmable pull-up resister)
N
(CMOS level output (I, =4mA, Ioy = -4mA), Automotive
input with input shutdown function and programmable pull-up
resistor)
15 Changed the figure of type G
EMEMORY MAP Changed the START addresses of Boot-ROM
OF:E000y4
N
0F:C000y4
BUSER ROM MEMORY MAP | Changed the annotation
FOR FLASH DEVICES Others (from DF:0200y to DF:1FFFy) are all mirror area of
SAS-512B.
N
Others (from DF:0200y to DF:1FFFy) is mirror area of
SAS-512B.
HBINTERRUPT VECTOR Changed the Description of CALLVO to CALLV7
TABLE Reserved

N
CALLV instruction
Changed the Description of RESET

Reserved
N

Reset vector
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Page

Section

Change Results

EINTERRUPT VECTOR
TABLE

Changed the Description of INT9
Reserved

—

INTO instruction

Changed the Description of EXCEPTION
Reserved

—

Undefined instruction execution

Changed the Vector name of Vector number 64
PPGRLT

—

RLT6

Changed the Description of Vectormber 64
Reload Timer 6 can be used as PPG clock source
N

Reload Timer 6

BMHANDLING DEVICES

Added the descriptioto “3. External clock usage”
(3) Opposite phase external clock

Changed the description in “7. Turn on sequence of power
supply to A/D cowrerter and analog inputs”

It is also required to turn the digital power off after turning t
A/D converter supply and analog inputs off. In this case,
the voltage must not exceed AVRH or Aturning the analod
and digital power supplies simultaneoustyor off is
acceptable).

N

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

ne

ne

D

Added the description “134ode Pin (MD)”

BMELECTRICAL
CHARACTERISTICS
1. Absolute Maximum Ratings

Changed the Symbof “'L" level average overall output
current

ZIOLSMCAV
—

EIOLAVSMC

Changed the Symbof “* H" level average overall output
current

Zlonsmcay
—

Zlonavsme

Changed the annotation *3
Input/Output voltages of standard ports depend gn V
N

Input/Output voltages of high current ports depend ordV

Input/Outputvoltages of standard ports depend q.V

DS704-00001-1v0-E
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Page

Section

Change Results

MELECTRICAL
CHARACTERISTICS
1. Absolute Maximum Ratings

Changed the annotation *4

Note that if the +B input is applied during povaar, the power
supply is provided from the pins@the resulting supply
voltage may not be sufficient to operate the Power reset
(except devices with persistent low voltage reset in internal
vector mode).

N

Note that if the +B input is applied during povaar, the power
supply is provided from the pingid the resulting supply
voltage may not be sufficient to operate the Power reset.

Added the annotation *4

The DEBUG I/F pin has only a protective diode against V
Hence it is only permitted to input a negative clamping curr,
(4mA). For protection ajnst positive input voltages, use an
external clamping diode which limits the input voltage to
maximum 6.0V.

2.Recommended Operating
Conditions

Added the Value and Remarks tdwer supply voltage”
Min: 2.0v

Typ: -

Max: 5.5V

RemarksMaintains RAMdata in stop mode

Changed the Valuef “Smoothing capacitaat Cpin”

Typ: 1.0uF — 1.0uF to 3.uF
Max: 1.5uF — 4. 7uF

Changed the Remarké “Smoothingcapacitorat Cpin”
Deleted“(Target valug)
Added"“3.9uF (Allowance within £ 209%)

3. DC Chancteristics
(1) Current Rating

Deleted “(Target value)” from Remarks

Added the Symbdb “Power supply current in Runodes”
ICCRCH ICCRCL

Changed the Conditiored lccpii, lcemans lecsusin “Power
supply current in Run modes”
“Flash 0 wait” is addd

Changed the Value dPower supply current in Run modes”

ICCPLL
Max: 45mA — 34mA

ICCMAIN
Max: 9mA — 7.5mA

ICCSUB
Max: 6mA — 3mA

Added the Symbdib “Power supply current iSleepmodes”
ICCSRCH ICCSRCL

Changed the Conditiortd Iccswan in “Power supply current
in Sleepmodes”
“SMCR:LPMSS=0" is added

Changed the Vakiof “Power supply current in Sleep modes’
ICCSPLL

Max : 15mA — 13mA

ICCSMAIN

Typ: ImA— 0.9mA

Max: 7mA — 4mA

ICCSSUB

Typ: 0.08mA— 0.04mA

Max: 4mA — 2.5mA

o)
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Page Section Change Results
3.DC Characteristics Added the Symbdi “Power supply current ifiimer modes”
(1) Current Rating lcoTpLL
36 Changed the Conditiorod lcctmains lecTreh |CCTRC|_in “Power

supply current imfimer modes”

“SMCR:LPMSS=0" is added

Added the Symbol

ICCFLASHPD

Changed the Value and condition“&ower supply currerfor
active LowVoltagedetectot

lccvp

Typ: 5mA, Max: 15mA, Remarks nothing

N

37 Typ: 5mA, Max: -, RemarksT, =+25°C
Typ: -, Max: 12.5mA,RemarksT, = +105°C
Changed theondition of“Flash Write/Erase curreént
lccrLashH

Typ: 12.5mA, Max: 20mA, Remarksnothing
N

Typ: 12.5mA, Max: -, Remarks T, = +25°C
Typ: -, Max: 20mA, Remarls. T, = +105°C
3.DC Characteristics Added the Symbdior DEBUG I/F pin

(2) Pin Characteristics Volb

Changed the Pin nanoé “Input capacitance
Other than

Vcec,

Vss,

Avce,

AVss,

AVRH,

P08 m

N

Other than

Vcc,

40 Vss,

DVcc

DVss,

Avcc,

AVss,

AVRH,

P0B_m

Deletedthe annotation

“l oy andlg, are target valug.
Addedthe annotation

“In the case of driving stepping motor directly or high curren
outputs, set "1" to the bit in the Port High Drive Register
(PHDRnn:HDx="1")."

—

4.AC Characteristics
41 (1) Main Clock Input Added theigure (tv.4) when using the external clock
Characteristics
) (2) SubClock Input Added the igure (tcy ) when using therystal oscillator clock
4 Characteristics Added the iyure (tcyi ) When using the external clock

(3) Built-in RC Oscillation
Characteristics

43 Added“RC clock stabilization time”
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Page

Section

Change Results

44

4.AC Characteristics
(5) Operating Conditions of PLL

Changed the Valuef “PLL input clock frequency
. Max: 16MHz— 8MHz

Changed the Symbol 6PLL macro oscillation clock
frequency”

foLo = feikveo

Added Remarks to “PLL macro oscillation clock frequency”

Added “PLL phase jitter” and the figure

(6) Reset Input

Added the figurdor reset input time gkr,)

46

47

(8) USART Timing

Changed the condition

(VCC = AVCC = DVCC =2.7Vto 55\/, \éS: AV55: DV55: OV,
Ta=-40°Cto + 105°C)

—

(VCC = AVCC = DVCC =2.7Vto 55\/, \éS: AV55: DV55: OV,
Ta=-40°Cto + 105°C, C= 50pF)

Changed théIARDWARE MANUAL
“MB96670 series HARDWARE MANUAL”
-

“MB96600 series HRDWARE MANUAL”"

Changed the figure fdfinternal shift clock mode

5.A/D Converter
(1) Electrical Characteristics for|
the A/D Converter

Added “Analog impedance”

Added ‘Variation between channéls

Added the annotation

5.A/D Converter
(3) Definition of A/D Converter
Terms

Changed the Description and the figure
“Linearity” — “Nonlinearity”
“Differential linearity error”

—

“Differential nonlinearity errdr

Changed the Description

Linearity error:

Deviation of the line between the zdransition point
(Ob0000000008-—0b0000000001) and thefull-scale
transition poin{Ob111111110——0b1111111111)from the
actual conversion characteristics.

N

Nonlinearity error:

Deviation of the actual conversion characteristics from a
straight line that connects the zero transition point
(0b000000000B—— 0b0000000001) to the full-scale
transition point (0b1111111116-— Ob1111111111).

Added the Description
“Zero transition volge
“Full scale transition voltage

6. High Current Output Slew
Rate

Changed the Symbol and figure
tro, tr2, Vor2

—

trao trao Vorso

7. Low VoltageDetection
Characteristics

Added the Value of Power supply voltage change rate”
Max: +0.004V/us

Added ‘Hysteresis width(Vyys)

Added “Stabilization time” TyvpsTas)

Added “Detection delay time'td)

Deleted the Remarks

Added the annotation *1/*2

Addedthe figure for “Hysteresis width”

Addedthe figure for “Stabilization time”

o)
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Page

Section

Change Results

8. Flash Memory Write/Erase
Characteristics

Changed the Value of “Sector erase time”

Added “Security Sector” to “Sector erase time”

Changed the Parameter
“Half word (16 bit) write time”
N

“Word (16-bit) write time”

Changed the Value of “Chip erase time”

Changed the Remarks of “Sector erase time”
Excludes write time prior to internal erase
N

Includes write time prior to internal erase

Deleted the Remarks of “Word (16bit) write time”

Added the Note and annotation *1

Deleted “(targeted value)” from title “ Write/Erase cycles and
data hold time”

58 to 60

BMEXAMPLE
CHARACTERISTICS

Added section

DS704-00001-1v0-E
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FUJITSU SEMICONDUCTOR LIMITED

Nomura Fudosan Shin-yokohama Bldg. 10-23, Shin-yokohama 2-Chome,
Kohoku-ku Yokohama Kanagawa 222-0033, Japan

Tel: +81-45-415-5858
http://jp.fujitsu.com/fsl/en/

For further information please contact:

North and South America

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

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600 Fax: +1-408-737-5999
http://us.fujitsu.com/micro/

Europe

FUJITSU SEMICONDUCTOR EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/semiconductor/

Korea

FUJITSU SEMICONDUCTOR KOREA LTD.

902 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea
Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://kr.fujitsu.com/fsk/

Asia Pacific

FUJITSU SEMICONDUCTOR ASIA PTE. LTD.
151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

Tel : +65-6281-0770 Fax : +65-6281-0220
http://sg.fujitsu.com/semiconductor/

FUJITSU SEMICONDUCTOR SHANGHAI CO., LTD.
30F, Kerry Parkside, 1155 Fang Dian Road,

Pudong District, Shanghai 201204, China

Tel : +86-21-6146-3688 Fax : +86-21-6146-3660
http://cn.fujitsu.com/fss/

FUJITSU SEMICONDUCTOR PACIFIC ASIA LTD.
10/F., World Commerce Centre, 11 Canton Road,
Tsimshatsui, Kowloon, Hong Kong

Tel : +852-2377-0226 Fax : +852-2376-3269
http.//en.fujitsu.com/fsp/

All Rights Reserved.

Specifications are subject to change without notice. For further information please contact each office.

The contents of this document are subject to change without notice.

Customers are advised to consult with 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 FUJIITSU SEMICONDUCTOR device; FUJIITSU
SEMICONDUCTOR 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 SEMICONDUCTOR 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 SEMICONDUCTOR or any third party or does FUJITSU SEMICONDUCTOR warrant non-infringement of
any third-party's intellectual property right or other right by using such information. FUJITSU SEMICONDUCTOR
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 SEMICONDUCTOR 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.

Exportation/release of any products described in this document may require necessary procedures in accordance with the
regulations of the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.

The company names and brand names herein are the trademarks or registered trademarks of their respective owners.

Edited: Sales Promotion Department
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