To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.
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Notice

1.  Allinformation induded in this document is arrent s of the dete this document is issud. Sud information, however, is
subject to change without any prior notice. Before purchasing or usng any Renesas Electronics produds listed herein, please
confirm thelatest produd information with a Renesas Electronics sales office Also, please pay regular and areful atention to
additiond and different information © be disclosed by Renesas Eledronics such as tha disclosed through our webste.

2.  Renesa Electronics does not assume any liability for infringement of paents, @pyrights, or oher intellectud property rights
of third paties by or arising from the use of Renesas Electronics produds or technical information described in this doaument.
No license, express implied orotherwise, is granted heeby unde any paents copyrights or other intellectud propety rights
of Renesas Electronics or others.

3. You shoud notdter, modify, copy, or othewise misappropiate any Renesas Electronics produd, whether in wholeorin part.

4.  Descriptionsof circuits, oftware and aher related information in this document are provided only to illugtrate theopeation of
semicondudor products and gpplicatiion examples. You ae fully responsble for theincorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsbility for any losses incurred by
you orthird parties arising from the use of these circuits, software, orinformation.

5.  When exporting the produds or technology described in thisdoawment, you shoud comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You shoud not use Renesas
Electronics produds orthetechndogy desaibed in this doaument for any purposerdating to military applications oruseby
the military, induding but not limited to thedevelopment of wegponsof massdestruction. Renesas Electronics products and
technology may not beused for or incorporated into any produds or systens whose manufadure, use, or sale is prohibited
unde any gpplicable dorrestic or foreign laws or regulations

6.  Renesas Electronics has used reasonéble care in preparing theinformation included in this document, butRenesas Electronics
does nd warrart that such informaton is error free. Reresas Bectronics assmes ro liability whatsoeverfor ary damages
incurred by you resulting from errors inor omissions fom theinformation included heein.

7. Reresas Electroics poducts areclassfied accading to the following three quality grades: “Stadard”, “Hig h Quality”, and
“Specific”. The recommerded applications for eachReresas Electrnics poduct depends on the product’s quality grade, as
indicated bdow. You must chedk the quality grade of each Renesas Electronics product before usirg it in aparticular
application. You may not u® any Renesas Electronics produd for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may notuseany Renesas Electronics product for any application for
which it is rot intended without the prior written consent of Renesas Electronics. Renesas Electronics shdl not bein any way
liable for any damages or losses incurred by you orthird parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which theproduct is not intended where you have failed to dotain theprior written
consent of Renesas Electronics. The qudity grade of each Renesas Electronics produdt is “Standad” unless oherwise
expressy specifiedin a Remsas Bectronics dita shees a databooks, efc.

“Standad”: Computes; office equipment; communications equipment; test and measurement equipment; audio and visua
equipmert; home electronic apliances;machne adls; persoral electonic equipment; ard indwstria robots.

“High Qudity”: Transportdion equipment (autonobiles, trains, slips, €c.); traffic control systams; anti-disaster systems; anti-
crime systernrs; safety equipment; and medical equipment na spedficdly designed for life suppot.

“Specific”: Aircraft; aergpace egipment; submersble regatrs;nuclear reaatr control systems; medical equipmert or
systens for life suppot (e.g. atificial lif e suppot devices or systemg, surgical implantations or hedlthcare
intervertion (eg. exciion, etc.), and ary other gpplicaions or purposes hat pose a drectthreatto humanlife.

8.  You shoud use the Renesas Electronics products described in this doaument within the range spedfied by Renesas Electronics,
especialy with resped to the maximum rating, opeating supply voltage range, movement power voltage range, hest radiation
charaderistics, ingtallation and other produd charaderistics. Renesas Electronics shall have no liability for malfundionsor
damages arising out ofthe use of Renesas Electronics produds beyond such spedfied ranges.

9.  Althoudh Renesas Electronics endeavorsto improve thequality and rdiability of its products, semiconductor produds have
specfific characteristics sich as he accurence d failure ata ceréin rate and malfunctions under cerin use corditions. Further,
Reresas Eectonics poducts arenot subjectto radaton resstance design. Please b sure © implemen sakty measues b
guard them against thepossilility of physical injury, and injury or damage causel by fire in theevent of thefailure of a
Renesas Electronics produd, such as safety design for hardware and sftware includingbut not limited to redundancy, fire
control and malfundion prevention, gpropriate tregment for aging degradation or any othe appropiate measures. Becaise
the evaluaion of microcompute software doneis very difficult, pleese evaluate the safety of thefinal produds or system
manufadured by you.

10. Please cotacta Remsas Eectonics sabs dficefor details as b envionmertal matters sich as he ervironmenta
compatibility of each Renesas Electronics product. Please useRenesas Electronics produds in compliance with al applicable
laws and regulations tha regulate theinclusian or useof controled substaces, including without limitation, theEU RoHS
Directive. Renesas Electronics assunes no lidility for damages or losse ocurring as aresult of your nahcompliance with
applicable laws and regulations.

11. This doament may not bereproduced or duplicated, in any form, in wholeorin part, without prior written consent of Renesas
Electonics.

12. Please contact a Renesas Electronics sdles officeif you have any questions regarding theinformation contaned in this
doaument or Renesas Electronics produds, or if you have any othe inquiries.

(Note 1) “Renesas Eectonics” as @edin this document mears Reresas Eedronics Caporation ard akoincludes its majority-
owned subgdiaries.

(Note2) “Renesas Electronics produd(s)” means any product developed or manufadured by or for Renesas Eledronics.
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To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003

1ENESANS

RenesasTechnology Corp.
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Ver. 1.1

MITSUBISHI LSIs

M5M51008DFP,VP,RV,KV -55H]I, -70HI
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

DESCRIPTION _ _ PIN CONFIGURATION (TOP VIEW)
The M5M51008DFP,VP,RV,KV are a 1048576-bit CMOS static
RAM organized as 131072 word by 8-bit which are fabricated using NC [T N 2 v
high-performance quadruple-polysilicon and double metal CMOS CC oprESS
technology. The use of thin film transistor (TFT) load cells and Ats [2] 31] A15 INPUT
CMOS periphery result in a high density and low power static A [3] 30] S2 CHIP SELECT
RAM. . . A12 \A/ WRITE CONTROL
They are low standby current and low operation current and ideal [4] o] W IBUT
for the battery back-up application. A1 [5] 28] A3
The M5M51008DVP,RV,KV are packaged in a 32-pin thin small A A
outline package which is a high reliability and high density surface 6 [¢] = 27] As | ADDRESS
mount device(SMD). Two types of devices are available. ADDRESS J As  [7] % 26] Ao INPUTS
M5M51008DVP(normal lead bend type package), INPUTS ) A, (8] ] 2] AwL
M5M51008DRV(reverse lead bend type package).Using both types ° T OUTPUT ENABLE
of devices, it becomes very easy to design a printed circuit board. A3 [q] 2 24] OE wpur
Ao o S [ AR
AT [ S R
Ao [12] 1] DQs
DATA D1 [13 2] bQr
FEATURES OlLJ'\'lI'FI;LlJJTrSS/ DQ2 [14] 1] DQs Rﬁ’TlfTS/
Access Power supply current DQs @ E DQs| OUTPUTS
Type name time | Active stand-by GNDJs| 17] DQa
(max) | (IMHz) (max) .
(max) Outline 32P2M-A(FP)
M5M51008DFP,VP,RV,KV-55H 55nS|  1smA 40pA ait T i o
g (AMHz) | (Vce=5.5V,
M5M51008DFP,VP,RV,KV-70H 70ns ( ) Ao 2] 5 Ato
As [3] l30] S1
A3 |4 29 DQs
@ Directly TTL compatible : All inputs and outputs W [4] 2| bQ
® Easy memory expansion and power down by S1,S2 (5] 28] DQ7
@ Data hold on +2V power supply S2 [6] 27] DQe
@ Three-state outputs : OR - tie capability Ais [7] 26] DQs
® OE prevents data contention in the I/O bus Vi
® Common data I/0 Nf:c (8] M5M51008DVP,KV 25 DQs
® Package [9] 4] GND
M5M51008DFP 32pin 525mil  SOP A6 o] 23 DQs
M5M51008DVP,RV - 32pin 8 X 20 mnf _ TSOP A4 [u] 22 DQ2
M5M51008DKV 32pin 8X13.4mnf TSOP A1z [iZ] 2] DO:
A7 i3] 20 Ao
As [u4] o] A1
As [15] 8] A2
A4 1] 7] As
APPLICATION )
Small capacity memory units Outline 32P3H-E(VP), 32P3K-B(KV)
A4 @ E A3
As  [is5] 8] A2
As 4 o] Ai
A7 3] 20| Ao
A2 [i2] 1 DQ1
A | 27 DQ2
A1e @ @ DQ3
NC [o] M5M51008DRV 24] GND
vee [g] = DQs
Ais [7] 26 DQs
S22 [g] 7] DQs
W [5] 28] DQ7
A1z [4] 29] DQs
As [3] Bo] S1
As  [2] 81 Azo
A [1] 32l OE
Outline 32P3H-F(RV)
NC : NO CONNECTION
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Ver. 1.1
MITSUBISHI LSls

M5M51008DFP,VP,RV,KV -55HI, -70HI

1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

FUNCTION

The operation mode of the M5M51008D series_are determined by
a combination of the device control inputs S1,S2,W and OE.

Each mode is summarized in the function table.

A write cycle is executed whenever the low level W overlaps with
the low level S1 and the high level S2. The address must be set up
before the write cycle and must be stable during the entire cycle.
The data is latched into a cell on the trailing edge of W,S1 or
S2,whichever occurs first,requiring the set-up and hold time relative
to these edge to be maintained. The output enable input OE
directly controls the output stage. Setting the OE at a high level,
the output stage is in a high-impedance state, and the data bus
contention problem in the write cycle is eliminated. _

A read cycle is executed by setting W at a high level and OE at a
low level while S1 and S2 are in an active state(S1=L,S2=H).

FUNCTION TABLE

When setting S1 at a high level or Sz at a low level, the chip are in
a non-selectable mode in which both reading and writing are
disabled. In this mode, the output stage is in a high- impedance
state, allowing OR-tie with other chips and memory expansion by
S1 and S2. The power supply current is reduced as low as the
stand-by current which is specified as Iccs or Icc4, and the memory
data can be held at +2V power supply, enabling battery back-up
operation during power failure or power-down operation in the non-
selected mode.

S1|S2 | W |OE Mode DQ Icc
X | L X | X |Non selection| High-impedance | Stand-by
H | X X | X |Non selection| High-impedance | Stand-by
L|H|L|X Write Din Active
L H H L Read Dout Active
L H H H High-impedance Active
:"H" and "L" in this table mean VIH and VIL, respectively.
2:"X" in this table should be "H" or "L".
BLOCK DIAGRAM
X !
= [aey 131072 WORDS
'_ 1
2 z o X 8 BITS < o) E ‘ DATA
ZT —*00Q ¥ (512 ROWS % o= i INPUTS/
QDI T X128 COLUMNS z 22 ‘ OUTPUTS
Dy a X 16BLOCKS & om ‘
w> ) n ;
rm i
Q i
(@] i
< 1 ‘
I 3 1 1
_\— L
| .
ADDRESS Ex | | |
INPUTS Al e i i
5 - CLOCK Zu ! !
L. zT GENERATOR <3 | ! !
=u =0 = i Lo
A —»| 20 HH < ! !
wo o0 o) \ \
s S X A | ‘
a [} < | |
2 _‘ WY | |
i | WRITE
W CONTROL
! ! INPUT
5 ‘ Pt
. & §1}CHIP
0 oo SELECT
Bl »{ 09 3952 ) inpuTs
w3 ol OUTPUT
g o OE ENABLE
= INPUT

* Pin numbers inside dotted line show those of TSOP
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MITSUBISHI

Ver. 1.1
LSls

M5M51008DFP,VP,RV,KV -55HI, -70HI
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vce Supply voltage —0.3*~7 \
\ Input voltage With respect to GND —-0.3*~Vecc + 0.3 \Y,
Vo Output voltage 0~Vce \Y
Py Power dissipation Ta=25°C 700 mw
Topr Operating temperature —40~85 T
Tstg Storage temperature — 65~150 T
* 3.0V in case of AC ( Pulse width < 50ns )

DC ELECTRICAL CHARACTERISTICS (Ta=-40~85°C, Vcc=5V+10%, unless otherwise noted)
Symbol Parameter Test conditions . Limits Unit
Min Typ Max
VIH High-level input voltage 2.2 Vee + 0.3 \%
ViL Low-level input voltage -0.3* 0.8 \%
. loH= -1.0mA 2.4 \%
VoH High-level output voltage
loH= -0.1mA Vee - 0.5 \
VoL Low-level output voltage loL=2mA 0.4 \%
I Input current VI=0~Vcc +1 HA
: 3 S1=VIH or S2=ViL or OE=VIH
lo Output current in off-state Vijo=0-Vee +1 UA
- 55ns 39 80
Active supply current S1=0.2V, S2 2 VCC-0.2V
Icc other inputs < 0.2V or = VCC-0.2V 70ns 34 70 mA
(AC, MOS level)
Output-open(duty 100%)
1MHz 4 15
= _ _ 55ns 42 85
Active supply current S1=VIL,S2=ViH,
Icc2 AC. TTL level other inputs=ViH or ViL 70ns 37 70 mA
(AC, ) Output-open(duty 100%)
1MHz 5 15
1)S2<0.2V, —5°C
other inputs=0~Vcc ~40°C
lccs Stand-by current 2) S1 2 Vee-0.2V, -HI HA
S22 Vce-0.2V, ~70°C 20
other inputs=0~Vcc
~85°C 40
~ 'S1=VIH or S2=ViL,
Icca Stand-by current other inputs=0-Vce 3 mA
* 3.0V in case of AC ( Pulse width <50ns)
CAPACITANCE (Ta=-40~85°C, Vcc=5V+10% unless otherwise noted)

Symbol Parameter Test diti Limits i

ymbo est conditions Min Typ Max Unit

Ci Input capacitance FP,VP,RV,KV VIi=GND, Vi=25mVrms, f=1MHz 8 pF

Co Output capacitance FP,VP,RV,KV Vo=GND,Vo=25mVrms, f=1MHz 10 pF

Note 3: Direction for current flowing into an IC is positive (no mark).

4: Typical value is Vcc = 5V, Ta = 25°C
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Ver. 1.1

MITSUBISHI LSIs

M5M51008DFP,VP,RV,KV -55HI, -70HI
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

AC ELECTRICAL CHARACTERISTICS (Ta=-40~85°C, 5V+10% unless otherwise noted )

(1) MEASUREMENT CONDITIONS
Input pulse level -« veeeeees VIH=2.4V,VIL=0.6V (-70HI)

VIH=3.0V,VIL=0.0V (-55HI)

vcc

Input rise and fall time -+---5ns 1.8kQ
Reference level--:--eeeeeeee VoH=VoL=1.5V
OULPUL 0adS +++++everreereraeee Fig.1, CL=100pF (-70HI) bQ
CL=30pF  (-55HI) 990Q Ct ( Including scope
CL=5pF (for ten,tdis) and JIG)
Transition is measured = 500mV from steady
state voltage. (for ten,tdis)
Fig.1 Output load
(2) READ CYCLE
Limits
Symbol Parameter -55HI -70HI Unit
Min Max Min Max
tcr Read cycle time 55 70 ns
ta(n) Address access time 55 70 ns
ta(s1) Chip select 1 access time 55 70 ns
ta(s2) Chip select 2 access time 55 70 ns
ta(OE) Output enable access time 30 35 ns
tdis(S1) Output disable time after S1 high 20 25 ns
tdis(S2) Output disable time after S2 low 20 25 ns
tdis(OE) Output disable time after OE high 20 25 ns
ten(S1) Output enable time after S1 low 5 10 ns
ten(s2) Output enable time after Sz high 5 10 ns
ten(OE) Output enable time after OE low 5 5 ns
tv(a) Data valid time after address 5 10 ns
(3) WRITE CYCLE
Limits
Symbol Parameter -55HI -70HI Unit
Min Max Min Max
tcw Write cycle time 55 70 ns
tw(w) Write pulse width 45 50 ns
tsu(A) Address setup time 0 0 ns
tsuA-wH) | Address setup time with respect to W 50 55 ns
tsu(s1) Chip select 1 setup time 50 55 ns
tsu(s2) Chip select 2 setup time 50 55 ns
tsu(D) Data setup time 25 30 ns
th(D) Data hold time 0 0 ns
trec(w) Write recovery time 0 0 ns
tdis(w) Output disable time from W low 20 25 ns
tdis(OE) Output disable time from OE high 20 25 ns
ten(w) Output enable time from W high 5 5 ns
ten(OE) Output enable time from OE low 5 5 ns
4
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Ver. 1.1

MITSUBISHI LSIs

M5M51008DFP,VP,RV,KV -55H]I, -70HI
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

(4) TIMING DIAGRAMS

Read cycle
tCrR
Ao-~16
ta(A) tv (A)
B ta (S1)
S1 \\
(Note 5) (Note 5)
tdis (1)
S2 / \
ta(s2)
(Note 5) tdis (S2) (Note 5)
ta (OE)
ten (OE)
OE
(Note 5) tdis (OE) (Note 5)
ten (S1) N 7
ten (S2)
DQ1-8 < DATA VALID
W ="H" level
Write cycle (W control mode)
tcw
Ao-~16
- tsu (S1)
S1 \
(Note 5) (Note 5)
S2 / tsu (S2)
(Note 5) (Note 5)
tsu (A-WH)
OE
tsu (A) tw (W) trec (W)
w
< tdis (W) ten(OE)
ten (W)
tdis (OE)
DQz1-8 g
tsu (D) th (D)

1RENESAS
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Ver. 1.1

MITSUBISHI LSIs

M5M51008DFP,VP,RV,KV -55H]I, -70HI
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

Write cycle (Si1 control mode)

tcw
Ao-~16
tsu (A) tsu (S1) trec (W)
S1
S2
(Note 5) (Note 5)
(Note 7)
W
(Note 6)
(Note 5) (Note 5)
tsu (D) th (D)
DQ1-8 DATA IN
STABLE
Write cycle (S2 control mode)
tcw
Ao-~16
S1
(Note 5) (Note 5)
tsu (A) tsu (52) trec (W)
S2
(Note 7)
w (Note 6)
(Note 5) (Note 5)
tsu (D) th (D)
DQ1-8 DATA IN
STABLE

Note 5: Hatching indicates the state is "don't care”. o
6: Writing is executed while Sz high overlaps S1 and W low. o
7: When the falling edge of W is simultaneously or prior to the falling edge of S1
or rising edge of Sz, the outputs are maintained in the high impedance state.
8: Don't apply inverted phase signal externally when DQ pin is output mode.

1RENESAS
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Ver. 1.1

MITSUBISHI LSIs

M5M51008DFP,VP,RV,KV -55HI, -70HI
1048576-BIT(131072-WORD BY 8-BIT)CMOS STATIC RAM

POWER DOWN CHARACTERISTICS
(1) ELECTRICAL CHARACTERISTICS (Ta=—-40~85°C, unless otherwise noted)

. Limits .
Symbol Parameter Test conditions Min Typ Max Unit
Vcc (PD) Power down supply voltage 2.0 \%
_ 2.2
Vi(s1) Chip select input S1 2.2V=Vee(PD) \Y;
2V<Vcece(PD)<2.2V Vee(PD)
Vi (s Chi lect i S 4.5V<Vce(PD) 0.8 v
(s2) ip select input S2 Vco(PD)<4.5V 02
Vce=3V ~25°C 1
1) S2< 0.2V
St = ~40°C 3
other inputs = 0~3V
Icc (PD) Power down supply current 2) S1> Vee-0.2V, -HI 0C 10 HA
S2>Vce-0.2V
other inputs = 0~3V ~85°C 20
(2) TIMING REQUIREMENTS (Ta= —-40~85°C, unless otherwise noted )
Symbol P t T diti Limits uni
ymbo arameter est conditions Min Typ Max nit
tsu (PD) Power down set up time 0 ns
trec (PD) Power down recovery time 5 ms

(3) POWER DOWN CHARACTERISTICS

S1 control  mode

Vcc
tsu (PD) 4.5V 4.5V trec (PD)
2.2V 2.2V
S1 S12Vec—0.2V

Note 9: On the power down mode by controlling St,the input level of Sz must be S2 > Vec - 0.2V or
S2< 0.2V. The other pins(Address,I/O,WE,OE) can be in high impedance state.

S2 control mode

Vce
4.5V 4.5V
S2 tsu (PD) trec (PD)
0.2v 0.2v

S2<0.2V
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Keep safety first in your circuit designs

Mitsubishi Electric Corporation puts the maximum effort into making semiconductor products better
and more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage. Remember to give due
consideration to safety when making your circuit designs, with appropriate measures such as (i)
placement of substitutive, auxiliary circuits, (ii) use of non-flammable material or (iii) prevention
against any malfunction or mishap.

Notes regarding these naterials

These materials are intended as a reference to assist our customers in the selection of the
Mitsubishi semiconductor product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Mitsubishi Electric
Corporation or a third party.

Mitsubishi Electric Corporation assumes no responsibili ty for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs,
algorithms, or circuit application examples contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs
and algorithms represents information on products at the time of publication of these materials, and
are subject to change by Mitsubishi Electric Corporation without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Mitsubishi Electric Corporation or
an authorized Mitsubishi Semiconductor product distributor for the latest product information before
purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Mitsubishi Electric Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.
Please also pay attention to information published by Mitsubishi Electric Corporation by various
means, including the Mitsubishi Semiconductor home page (http://Mww.mitsubishichips.com).

When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Mitsubishi
Electric Corporation assumes no responsibility for any damage, liability or other loss resulting from
the information contained herein.

Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in
device or system that is used under circumstances in which human life is potentially at stake. Please
contact Mitsubishi Electric Corporation or an authorized Mi tsubishi Semiconductor product distributor
when considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or
reproduce in whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they
must be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.
Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product
distributor for further details on these materials or the products contained therein.
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