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7MBR20UF060 Specification

1. Outline Drawing ( Unit : mm)
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3. Pin positions with torerance ( Unit : mm )

PIN POSITIONS WITH TOLERANCE
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31.75

4. Drilling layout for PCB

Please refer to mounting instructions (Technical Rep. No. : MT5F14628a) when you mount this product.
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5. Absolute Maximum Ratings ( at Tc= 25°C unless otherwise specified)

(*1) All terminals should be connected together when |solat|on tesfwﬁf be done
(*2) Terminal T1 and T2 should be connected together Aﬁ@ ahother terminals
should be connected together and shorted tcybaéeplate

ltems Symbols Conditions M;;( tllr:;sm Units
Collector-Emitter voltage VCES 600 \%
Gate-Emitter wltage VGES +20 \%
_ Ic Continuous | Tc=65°C 20 A
£ Tc=25°C| 25
Z |Collector current lcp ims Tc=65°C 40 A
Tc=25°C 50
-Ic Continuous | Tc=65°C 20 A
Collector Power Dissipation Pc 1 device 78 w
Collector-Emitter voltage VCES 600 \%
Gate-Emitter wltage VGES +20 \%
® Ic Continuous | Tc=65°C 15 A
c%s Tc=25°C 19
Collector current Icp ims Tc=65°C 30 A
STy Tc=25°C 28
;i é 3 Collector Power Dissipation Pc 1 device 76 w
% :f E i Awerage Output Current lo SQHZ/BOHZ 20 A
s5z2 5 sine wave
3 2% % Surge Current (Non-Repetitive) IFSM | Tj=150°C,10ms 210 A
£ é © @ (Non-Repetitive) 1t half sine wave 221 A’s
% 3 f Junction temperature Tj 150 °C
é ; i Storage temperature Tstg ( -40~ +125( °C
3 ;f é Isolation between terminal and baseplatet™ Viso O\ Y2500 \Y
;? j g wltage between thermistor and others 2 2500 \%
; é :% Mounting Screw Torque 1.3~1.7 | N.m

Fuji Electric Device Technology Co., Ltd.

Fuji Electric Device Technology Co.,Ltd. MS6M00819 5116
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6. Electrical characteristics ( at Tj= 25°C unless otherwise specified)

Characteristics

ltems Symbols Conditions min. typ. | Max. | Units
Zero gate woltage
Collector current
Gate-Emitter leakage current IGES VCE = 0V, VGE=+20V - - 200 nA
Gate-Emitter

ICES VGE = 0V, VCE= 600V - - 1.0 mA

threshold voltage VGE(th) [VCE= 20V, Ic = 15 mA 4.5 6.0 7.5 \Y
Collector-Emitter VCE(sat) Tj=25°C - 1.95 | 2.45
saturation voltage (Terminal) |VGE = 15 V,|Tj=125°C - 235a(285a v
5 VCE(sat) |lc = 20 A [Tj=25°Cc - 1.85 | 2.35
I3 (Ghip) Tj=125°C -~ |[225a|275a
= Input capacitance Cies VGE = OV, VCE= 10V - 1500 - pF
= 1 MHz
Turn-on time ton Vce= 300 V - 0.35 1.2
tr Ic = 20 A - 0.12 | 0.6
tr) VGE= 15V - 0.08 - ps
Turn-off time toff RG = 150 O - 0.40 1.0
tf - 0.05 | 0.35
TS Forward on wltage VF Tj=25°C - 1.70 | 2.10
- (Terminal) Ti=125°C ~ [175a|215a
s Z IF= 20 A \Y
z8 VF Tj=25°C - 1.60 | 2.00
L (Chip) Ti=125°% ~ |[165al205a
E; i Rewerse recovery time trr IF = 20 A - - 300 ns
~ @ Zggﬂf;ﬁg:f; ICES |VGE= 0V, VCE= 600 V - - | 10 | maA
é % . Gate-Emitter leakage current IGES VCE = OV, VGE=+20V - - 200 nA
£ : f ?ﬁ:jggtev;“age VGE{) [VCE= 20V, Ic= 8 mA Vs | v
E j;” Collector-Emitter VCE(sat) Tj=25°C 2.60 a
*% fi saturation woltage (Terminal) |VGE = ﬂ;lg&fg 3.00a Vv
VCE(sat) |lc = \ [Tj=25°C 2.50 a
sz (Ghip) > [Tj=125°C 290a
g § 5 o |Input capacitance Cieg \ \" = VCE= 10V - 900 - pF
EEE ® e\ i 1 MHz
; & ; - Turn-on time \/ \‘\1\/ \ton Vce= 300 V - 0.43 1.2
1 Ic = 15 A - | o018 | 06 | us
Turn-off time o A0\ toff VGE= 15V - 0.40 | 1.0
R\ tt  |[Re= 2700 -~ | 005 | 035
Rewerse recbvery time trr IF = 15 A - - 350 ns
Rewerse current IRRM VR = 600 V - - 1.00 [ mA
g Forward on wltage VFM IF= 20 A |chip - 11 - \Y;
g terminal - 1.2 15
3 Rewerse current IRRM VR = 800 V - - 1.0 mA
S |Resistance R T=25°C 4750 | 5000 | 5250 | W
£ T =100°C -~ |4 | -
E B value B T = 25/50°C 3305 | 3375 | 3450 K
Fuji Electric Device Technology Co..Ltd. [Z| MS6MO00819 6/16
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7. Thermal resistance characteristics

Characteristics
ltems Symbols Conditions min. | typ. | Max. | Units
Inverter IGBT - - 1.65
Thermal resistance Inverter FWD - - 1.76
(1 device) Rth(j-c) |Brake IGBT - - 1.99 |°c/w
Brake diode - - 2.04
Converter Diode - - 1.56
Contact Thermal resistance Rth(c-f)  |with Thermal Compound - 0.50 - |°ciw
* This is the value which is defined mounting on the additional cooling fin with thermal compound.
8. Indication on module
Serial No.
KA/ 7MBR20UF060
20A 600V 0
u. K. ooooa
Lot. No.
9. Applicable category
This specification is applied to Power Integrated Module named 7MBR20UF060.
10. Storage and transportation notes
- The module should be stored at a standard temperature of 5 to 35°C and
humidity of 45 to 75% .
. Store modules in a place with few temperature changes in order to awid
condensation on the module surface. N
‘\/\7\\‘\‘\;:
. Awid exposure to corrosive gases and dust. N
- Awid excessive external force on the module.
. Store modules with unprocessed terminalg. /53\\5\ Y
AN _
. Do not drop or otherwise shock ttae\f{m‘\éatﬂes when transporting.
‘(;“{j\ \\\\\ \\\ \
7}((/ NG \‘\/\\\/\/
_(C )
11. Definitions of switchingjt(@eﬂ
/ \\ = — N —l_90%
\T\' ov “— ov
\
VGE
VCE /\ Irr Tc
— = ] I R N
7Z 90% 90%

) ov e 10%) A 10 2 VCE .%
G
o— )—l VCE 0A

VGE T tr(i) > tf
o— 1 |

12. Packing and Labeling
Display on the packing box
-Logo of production
-Type name
-Lot. No.
-Products quantitiy in a packing box

Fuji Electric Device Technology Co.,Ltd. MS6M00819
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Reliability Test Items

Test Reference Accept-
cate- Test items Test methods and conditions EIAJnOErgsMOl O’;‘g:ﬂﬁls{e ance
gories (Aug.-2001 edition) number
1{Terminal Strength Pull force : 10N Test Method 401 5 (0:1)
(Pull test) Test time . 1041 sec. Method I
2|Mounting Strength Screw torque 0 1.3~1.7N-m (M4) Test Method 402 5 (0:1)
%) Test time : 10+1 sec. method II
3
‘_'; 3| Vibration Range of frequency : 0.1 ~ 500Hz Test Method 403 5 (0:1)
£ Sweeping time . 15 min. Reference 1
8 Acceleration : 100m/s? Condition code B
o Sweeping direction : Each X,Y,Z axis
= Test time . 3 hr. (1hr./direction)
4{Shock Maximum acceleration : 9800m/s? Test Method 404 5 (0:1)
Pulse width : 0.5msec. Condition code D
Direction : Each X,Y,Z axis
Test time . 3 times/direction
1|{High Temperature Storage temp. . 12545 °C Test Method 201 5 (0:1)
Storage Test duration : 1000hr.
2|Low Temperature Storage temp. . -4045 °C Test Method 202 5 (0:1)
Storage Test duration : 1000hr.
3|Temperature Storage temp. . 852 °C Test Method 103 5 (0:1)
Humidity Relative humidity . 85+5% Test code C
Storage Test duration : 1000hr.
4|{Temperature Test Method 105 5 (0:1)
" Cycle Test temp. r— Lowtemp. -40%+5 °C
3
= High temp. 125 +5 °C
@
E RT 5-35%C
.g Dwell time : High ~ RT ~ Low ~ RT
uCJ 1hr. 0.5hr. 1hr. 0.5hr.
Number of cycles . 100 cycles
5|Thermal Shock na \ Test Method 307 5 (0:1)
Test temp. High tem\\IOO 5\0 method I
A\ \ \\ h Condition code A
<X \LBW*temp 0%
Used liquid : Waterv?«thfu;e and boiling water
Dipping tlme\ W : 5 min. par each temp.
Transfﬁf trmé N : 10 sec.
\ N&mbef of cycles : 10 cycles

A8

Fuji Electric Device Technology Co.,Ltd.
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Reliability Test Items

Test Reference Accept-
cate- Test items Test methods and conditions EIAJnOErgsM o1 O’;‘zg:‘;lre ance
gories (Aug.-2001 edition) number
1|{High temperature Test Method 101 5 (0:1)
Reverse Bias Test temp. : Ta=125+5°C
(Tj £ 150 °C)
Bias Voltage . VC = 0.8xVCES
Bias Method : Applied DC voltage to C-E
VGE = 0V
Test duration : 1000hr.
% 2[High temperature Test Method 101 5 (0:1)
ﬁ Bias (for gate) Test temp. : Ta=125+5°C
§ (Tj = 150 °C)
© Bias Voltage . VC = VGE = +20V or -20V
-§ Bias Method . Applied DC voltage to G-E
w VCE =0V
Test duration : 1000hr.
3|Intermitted ON time . 2 sec. Test Method 106 5 P<1%
Operating Life OFF time : 18 sec.
(Power cycle) Test temp. © A Tj=100+5 deg
(for IGBT) Tj < 150 °C, Ta=25+5 °C
Number of cycles : 8500 cycles
Failure Criteria ‘
o\
Item Characteristic Symbol _Failure c‘[\itéﬂé/ Note
4 Lower Jimit| Upper limit
Electrical Leakage current ices()y - USLx2 mA
characteristic _ A\ HGES - USLx2 | pA
Gate thresholdvoltage'| VGE(@h) | LsLx0.8 | usLx1.2 | ma
Saturation Voltage | VCE(sat) - ustx1.2 | v
- [Fotiward voltage VF - UsLx1.2 | Vv
RYe) Thetmal IGBT AVGE - USLx1.2 | mV
\\\\\\\\\\\/ resistance or AVCE
: FWD A VF - USLx1.2 | mV
Isolation voltage Viso Broken insulation -
Visual Visual inspection
inspection Peeling - The visual sample -
[ Plating
and the others

Note : Each parameter measurement read-outs shall be made after stabilizing the components
at room ambient for 2 hours minimum, 24 hours maximum after removal from the tests.
And in case of the wetting tests, for example, moisture resistance tests, each component

LSL : Lower specified limit.
USL : Upper specified limit.

shall be made wipe or dry completely before the measurement.

Fuji Electric Device Technology Co.,Ltd.
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Reliability Test Results

Test Reference Number | Number
cate- Test items EIA.]nOErgSMOl of test |of failure
gories (Aug.-2001 edition) sample | sample
1| Terminal Strength Test Method 401 5 0
b@) (Pull test) Method 1
2 | 2|Mounting Strength Test Method 402 5 0
T method I
Q
S 3| Vibration Test Method 403 5 0
§ Condition code B
= 4|Shock Test Method 404 5 0
25%% Condition code B
i3t 1|High Temperature Storage Test Method 201 5 0
s 3 it 2 2|Low Temperature Storage Test Method 202 5 0
s5e¢ o)
R =
P £ | 3|Temperature Humidity Test Method 103 5 0
; _.; é 5 g E Storage Test code C
52 4 [
FE PR 2 | 4|Temperature Cycle Test Method 105
cEiis g G
EE ;_é w _ ‘\\ ““w -
25208 5[Thermal Shock TeStM%\@?&%7 5 0
: i g d ; © ‘/‘/'\‘\\‘\\“\(\ méth/\od I
< é =S A0 | “Condition code A
PR ) m 1|High temperature/R\e\Zé&@ias Test Method 101 5 0
Eksks @ AL
: 2[High 1@&%@1‘55wre Bias Test Method 101 5 0
£ | {Cfor gate)
S | 3|Intermitted Operating Life Test Method 106 5 0
©
T (Power cycling)
(for IGBT )
Fuji Electric Device Technology Co..Ltd. [Z| MS6MO00819 10/16

I HN4-NN4-N3a



This material and the information herein is the property of Fuji Electric

Device Technology Co.
or disclosed in an

Ltd. They shall be neither reproduced, copied, lent,

or for the use of any third party nor used

without the express written consent of

y whatsoev

for the manufacturing purpose

Fuji Electric Device Technology Co., Ltd.

[ Inverter ]

Collector current vs. Collector-Emitter voltage

Tj= 25°C (typ.) / chip

[ Inverter ]

Collector current vs. Collector-Emitter voltage

Tj=125°C (typ.)/ chip
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[ Inverter ]
Switching time vs. Collector current (typ.)

Vee=300V, VGE=+-15V, Rg=150Q, Tj= 25°C

[ Inverter ]
Switching time vs. Collector current (typ.)

Vee=300V, VGE=+-15V, Rg=150Q, Tj= 125°C
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[ Inverter ]

[ Inverter ] Reverse recovery characteristics (typ.)
Forward current vs. Forward on voltage (typ.) / chip Vee=300V, VGE=+-15V, Rg=150Q
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[ Brake ]
Collector current vs. Collector-Emitter voltage

Tj= 25°C (typ.) / chip

[Brake]
Collector current vs. Collector-Emitter voltage

Tj=125°C (typ.)/ chip
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Warnings

- This product shall be used within its absolute maximum rating (wltage, current, and temperature). This product
may be broken in case of using beyond the ratings.
HREOHIFRER(BEE BN, BES) OHERNTHERATIV, #ARRNEREEITERATDIE, FFHVHIETD
HENHYET,

- Connect adequate fuse or protector of circuit between three-phase line and this product to prevent the equipment
from causing secondary destruction, such as fire, its spreading, or explosion.
F—OREOBHTHRFIHIEL-HEZEZEEL. BABRIAZROMHICENLZBEENOEL—XARITTL—h—50T
FHFTRE, BR, ERFO2RMIFEEHLTZEY,

- Use this product after realizing enough working on environment and considering of product's reliability life.
This product may be broken before target life of the system in case of using beyond the product's reliability life.
HROFERAREZTHICIEEL. 2R0EEEFGNERETEIMEFTO L. AMSEFEALTTIWL, EROEHENEFm
FHEATHEALGS . FEOBEFRLYAIICRFARIETIHEL’HYET,

- When electric power is connected to equipments, rush current will be flown through rectifying diode to charge
DC capacitor. Guaranteed value of the rush current is specified as It (non-repetitive), however frequent rush
current through the diode might make it's power cycle destruction occur because of the repetitive power.
In application which has such frequent rush current, well consideration to product life time (i.e. suppressing
the rush current) is necessary.
BRBRARKICERAY A —RICF, 0T —2REITHADEAERSRNET . CORAEBRITT T HREET
PHIRBELIEL TR ESNTOETH, CORABRAEEITTN D ELRIRE LR BFRRS 4+ —FO#RL A RIS
FBNT—H AV LT EWELE_TAREMENHYET . RABRMNERITHEND LSBT IV r—2avTlE, BAERIE
A 2RE, BREFGITTHAIBELTIEATSL.

- Ifthe product had been used in the environment with acid, organic matter, and corrosive gas ( hydrogen sulfide,
sulfurous acid gas), the product's performance and appearance can not be ensured easily.

B-AHY-BEUEARBRILKR BREARE) CECRET TRASWIGE. BAKE - RS ORI TEEEA,

- Power cycle capability is classified to delta-Tj mode and delta-Tc mode. Delta-Tc mode is due to rise and down
of case temperature (Tc), and depends on cooling design of equipment which use this product.
In application which has such frequent rise and down of Tc, well consideration of product life time is necessary.
IRT—H AT EITIEATICEDIZBEDMIZ, ATclcLdIGENHYET, ChlFr— Z,mJ#(Tcla)FE&'?'F‘B%I &%
BN RATHY ., AUREC EAT RO MBREEELET, 7 — x,mﬁmxﬁvhp\ﬁg%fr@L%iaAri
BEEMICHABELTTHERATIL, ‘ gf\\\o/

without the express written consent of

a - Please refer to mounting instructions (Technical Rep. No. : MT5F1462aa)\wh%\ydu mount this product.
AE S DEREIZHTI->TIEMounting Instructions (?imﬁ*-l—NomM; \(462\835 #SRBLTESLY,

- Newer add mechanical stress to deform the main or pqntrql\ terﬁunal The deformed terminal may cause poor
contact problem. \\ .

FEinF R UHESEFI< FE?J’&%K’CE}T?E'&‘@L‘*CTESL\ WMFDEWBICEY . EMRRGELSISECIEENHYET,

or disclosed in any way whatsoever for the use of any third party nor used

Fuji Electric Device Technology Co., Ltd

for the manufacturing purpos

- Use this product with keeplagtfﬁé coo\h%g fin's flathess between screw holes within 50um at 100mm and the
roughness within loum Yfﬂé»ékeep the tightening torque within the limits of this specification. Too large convex
of cooling ﬁn m\a\] c\éuse isolation breakdown and this may lead to a critical accident. On the other hand, too
large conca\}eﬁf\coollng fin makes gap between this product and the fin bigger, then, thermal conductivity will
be worse and ower heat destruction may occur.

ATV FRORY S FHIER TFEEZLI00MMTS0UMLL T, REOASIFI0UMLIFIZLTTSEL, @BXEMRY

b\ﬁ)otU?éc‘:ZF% RDERIRRAECL . EXFERIREIIGEELHYET, £, BRAEMRY COLHENHLE.
KB ZERENTAODREIZERAECTHENELGY | BRRICENDIEAHYET,

- In case of mounting this product on cooling fin, use thermal compound to secure thermal conductivity. If the
thermal compound amount was not enough or its applying method was not suitable, its spreading will not be
enough, then, thermal conductivity will be worse and thermal run away destruction may occur.
Confirm spreading state of the thermal compound when its applying to this product.
(Spreading state of the thermal compound can be confirmed by removing this product after mounting.)
FFERENT(VIHYM (FEIRICIE. BB ERER T D200 /SO REETHERIZEN, X BHETRELIZY.
BRAEDNTELZ oY T DE, AVNRIURD+RRFERITEN ST, MEBLICLIRBIRICENDELHYET.
aVRYUREERTARICIE. ERETICOVIRIUEHNEMN>TNDBEEREEL TS,
(RELRICRFERYETTLaVNRVURDENY ESEHERTIENEXRET,)

- It shall be confirmed that IGBT's operating locus of the turn-off wltage and current are within the RBSOA
specification. This product may be broken if the locus is out of the RBSOA.
A=A TEBE - EROEBEMIMARBSOALHRRNICH D LEREFRL TT S, RBSOADEHFELBA THEATHERFHHIE
THEUREMELHYET.
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This material and the information herein is the property of Fuji Electric
Device Technology Co.,Ltd. They shall be neither reproduced, copied, lent

- If excessiwe static electricity is applied to the control terminals, the devices may be broken. Implement some
countermeasures against static electricity.
HEIHFIBRGEHERNMENTIBE . RFIBIRTIEENHYET MYBRVOFEIHER I REREL TS,

- Newer add the excessive mechanical stress to the main or control terminals when the product is applied to
equipments. The module structure may be broken.
RFEEEICEETDIRIC, TImFORERFISBREENEEZLGOTTE, MFEBENRIETIAREELHYET,

- In case of insufficient -VGE, erroneous turn-on of IGBT may occur. -VGE shall be set enough value to prevent
this malfunction. (Recommended value : -VGE = -15V)
BNATFR7T— EBE-VGENFRELET LRRMER TN HYFT . BRMEEISAVAIT-VGERF+2HET
RELTTEL, (HEE{E : -VGE=-15V)

- In case of higher turn-on dv/dt of IGBT, erroneous turn-on of opposite arm IGBT may occur. Use this product in
the most suitable drive conditions, such as +VGE, -VGE, RG to prevent the malfunction.
B—UF T dv/dt NEVERRT —LADIGBTARRIMEE T AIREENHYE T, RANMER SV ADRELRFS/T
%4 (+VGE, -VGE, RG%) TTHATELY,

- This product may be broken by avalanche in case of VCE beyond maximum rating VCES is applied between
C-E terminals. Use this product within its absolute maximum woltage.
VCESERBA-BEEMHMENTIIGE ., 7N\TUL 1R ILTRFRETHEELNHYET, VCEXLTHENERDEER
TIERATEL,

- Control the surge voltage by adding a protection circuit (=snubber circuit) to the IGBT. Use a film capacitor
in the snubber circuit, and then set it near the IGBT in order to bipass high frequency surge currents.
IGBTIC{REEBERF/NEBEMF T TH—CBREFRIRIE TSN RFNEEROIAVTUHICIE I L LA TUY
AW, IGBTOELKICREL TR AR Y —C BEEERINT S FERZEHELC TS,

Cautions

- Fuji Electric Device Technology is constantly making every endeavor to improve the product quajlix(\an\(\j reliability.
However, semiconductor products may rarely happen to fail or malfunction. To prevent acpngrﬁS{c;%U%ing injury or
death, damage to property like by fire, and other social damage resulted from a failupéﬁpfgﬁjélﬁjﬁcﬁﬁn of
the Fuji Electric Device Technology semiconductor products, take some measurg ”‘to\kéép'safety such as redundant
design, spread-fire-preventive design, and malfunction-protective desigg¢;>\éé\\jq\ o
BT BT AARTY/OS—342 TRHAOREEEEEOR LISEHTNET ., LHL., FEAERRIEHEARELZY,
BT HEANHYET. BETERT /A RTH/ 00— B BIRB R OIS LRIEN, SERELTASBH- A
'é‘-;l:;éﬂ#ﬁé(:ﬂ?’é?ﬁibﬁ%E@?ﬁi%ﬁ%i—ﬁ:ém\%ﬁdéﬁ%ﬁ?ﬁ-Lft'b*éBM:EQEJr-Eﬁé)ﬂ’ﬁﬂﬁﬂ:%&%ﬂ?&féﬁ&ﬁé
DE=HDOFEEHELCTTSEL, S

th
AN
- The application examples described iq\}},hféi@fggé\ti}ication only explain typical ones that used the Fuji Electric Device
Technology products. This specitje@@h&ﬁé&er ensure to enforce the industrial property and other rights, nor license the
enforcement rights. ¢ \@\J\
AHEICRBLCHIE AR, STERT \ARTH/ 05— HREHEALERENEEAAZHETLOTHY.
AHEICLOTIRMAE. TOMIERIORIEITH T SREE - FRIBEOHEETILOTEBYF LA,

- The product de\écribed in this specification is not designed nor made for being applied to the equipment or
systems used under life-threatening situations. When you consider applying the product of this specification
to particular used, such as vehicle-mounted units, shipboard equipment, aerospace equipment, medical devices,
atomic control systems and submarine relaying equipment or systems, please apply after confirmation
of this product to be satisfied about system construction and required reliability.
AERECRHEINEHRE, ARITHDDOEIIITKRE T THASNIERHOINIVATLAICHNONS LR
BEEL TREH- HESN LD TREHYF A RMEHREOHIEZETMEER. . MEFH. EREESE. RFAH
HlE, BEPBRIERHDIVEDRTLEE  BHRARAOIHRAZIREORE. DATLBRRUVERREIC
WRITHIELECHRO L CHATEL,

without the express written consent of

or disclosed in any way whatsoever for the use of any third party nor used

for the manufacturing purpos
Fuji Electric Device Technology Co., Ltd

[ If there is any unclear matter in this specification, please contact Fuiji Electric Device Technology Co.,Ltd. |

Fuji Electric Device Technology Co.,Ltd. MS6M00819 16/16

DWG. NO.

I HN4-NN4-N3a



