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TOSHIBA NZK SERIES

Data Sheet / Iron Based Nanocrystalline Material Parts

Highly Permeable Core NZK Series
for common mode choke

1. &M Applications
JESE-RJALZXT4)LY Comon mode Choke

2. % Features
-B2B0HE High permeability :
EEFE#E230,000 (100kHz) Z23E3R
Specific permeability of 30,000 (at 100 kHz)

<)\BEZ=4t Reduced size and weight :
EIBERCICLD, BEHIBCI 7O/ E LN AT EE
Increased permeability allows for reduction in the number of turns, and in the size and

weight of the core.

BNICRERE Enhanced temperature characteristics :
[LWRESFE TEEUL/ A XHFIE Rz FE
Stable noise suppression across a wide temperature range.

3. J7#8E Materials
Fe RF VN5 )&
{#RH2FN : NZK #4)
Fe-based Nanocrystalline Ribbon

{Our material name: NZK material}

B {S8HM}
Materials {Ribbon}

4. %4 Insulating covers
2EIREBE0 PBT g —XZ2{EALTET. MBSl Appearance
{UL A48 BIRIEIL—R 94V-0 REHM}
Black or White resin casing. PBT material
{UL standard 94V-0 authorized material}
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5. ¥4X Dimensions
(—ARK : Fig.1)
Toroidal core (Case shape : Fig.1)

5.1.

NOA SIS

A EOHE*Y [mm]
A= Finished Dimensions [mm] o) CE
Type No. ®A B ¢C Insulated exterior
[max.] [max.] [min.]

26 PBT g —X

NZK2515GW 28.5 17.6 12.6 )
Black PBT material
26 PBT g —X

NZK3723GW 40.6 18.1 19.4 )
Black PBT material

1) SAIEAIEE. TRIZER For measurement positions, see diagram below.
2) UL AR4& EERIMETL—R 94V-0 58744 UL standard 94V-0 authorized material

A

B

Fig.1
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5.2. ENXL—MAT (UF—ARHK : Fig2)
Separator core (Case Shape :Fig.2)

A EOHE™ [mm] .
- - . . st
m&ies Finished Dimensions [mm]
Insulated
Type No. QA B C D E .
) ) exterior
[max.] [max.] [min.] [max.] [min.]
Bt PBT #iiET—X
NZK2515EW-S 27.7 19.2 0.9 5.0 12.3
White PBT material
26 PBT #ifEr -2
NZK3723GW-S 42.0 27.4 1.4 3.6 19.8
Black PBT material

1) SAIEAIE(E. TRIZER For measurement positions, see diagram below.
2) UL AR4& EERIMETL—R 94V-0 58744 UL standard 94V-0 authorized material

N
N

Fig.2
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5.3. BREIEI4T (U—ZFAK : Fig. 3)
Core with pedestal (Case Shape :Fig.3)
A EDTE*Y [mm]
m4iL s Finished Dimensions [mm)]
Type No. QA B ¢C D E F G H I J
[max.]i[max.]i[min.]|[min.]{[max.]|[REF.]|[REF.]|[REF.]{[REF.]|[REF]
NZK3120EW-D | 33.8 { 21.9 | 17.6 | 0.9 | 40.8 {(30.5)/(27.2)! (2.0) {(26.0){(23.0)

HesgohE"™ . 9B PBT #1585 —2Z  (Insulated exterior : White PBT material)

1) SAIERIE(E. TSR For measurement positions, see diagram below.
2) UL ARA& ERIETL— R 94V-0 527E+H4 UL standard 94V-0 authorized material

J

fe=
o)
———————J
0]

N\
Fig.3)
2024-06-10
Toshiba Materials CO., Ltd. -4/20- CASM0230 2406020 %SM24A006 Rev1.0




Reference Only

TOSHIBA NZK SERIES
6. ESIFM™ Magnetic Characteristics
125995952 ALfE ™V
. AL value [uH/N?
S L
10kHz 100kHz
Type No. _
{&&18} {fREHE}
{Reference value} {Guaranteed value}
NZK2515GW Min.54 36+20% (Min.28.8)
NZK3723GW Min.50 34+20% (Min.27.2)
NZK2515EW-S Min.43 29+20% (Min.23.2)
NZK3723GW-S Min.54 34+20% (Min.27.2)
NZK3120EW-D Min.37 25+20% (Min.20.0)
1) SRIFEZH Measuring conditions.
1V (IE5%% sine wave) . 1turn. ZE& room temperature
2024-06-10
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7. BRI Electrical Characteristics

IBEB{{RiHE}
Item {Guaranteed values}

ARYY
Specification

BRI
Insulation resistance

)\ —NRUBEBITE FROT/N\L—-Comteniz—
BEFrCENETNELRZML . mEERRIC. DC500V ZENBIU,
100M QU Lok ie B ITeeLEd,

Separate and pedestal types shall have windings in
two separate locations, separated by a central
separate, with 500 V DC applied between the two
windings and insulation resistance of 100 MQ or
more.

- ~OMHIAIA TS, Bl EHR-REBI7/EIC. DC500V
ZENEIL. 100MQ U EofeiFiRineaIceLLFT,
Toroidal types shall be wound and have an
insulation resistance of at least 100 MQ with 500 V
DC applied between the winding and the inner
core.

MeEE
Dielectric withstanding voltage

/L — NRUEBEBIATE, FRO/\L - Comtenitz—
BEFrICENENERZML . mEERRIC. AC1.5kV
(50~60Hz)Z—3EIENINL CEEEDRVEDELEFT .
Separate and pedestal types shall have windings at
each of the two points separated by a central
separator and shall have no abnormalities when
1.5kV AC(50-60Hz) is applied between both
windings for one minute.

- ~OA I TS, Bz MELERR-I7/IC. ACL1.5kV
(50~60Hz)Z—EIENINL CEEEDRVEDELFT , T7-
J74NEEREREC ACS500V 7 1 DEENIIL TEEERVEOD
tUFY,

The toroidal type shall be wound and no
abnormality shall be found when 1.5 kV AC (50-60
Hz) is applied between the winding and core for
one minute. No abnormality shall be found when
500 V AC is applied between the core and the
outer surface of the core for one minute.

Toshiba Materials Co., Ltd.
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8. BRIE&HAMWEICOWVWT Environmentally hazardous substances
TEICRTR o HSTESEIEMEOEH ICOWTIE, BIEMF2HRIEL 4,
This product is compliant with RoHS regulations (EU directive 2002/95/EC)
ARV A fial FAfE 70 L 7KER
PBB PBDE
Cd Pb Cr(VI) Hg
100ppm 1,000ppm 1,000ppm 1,000ppm 1,000ppm 1,000ppm
max max max max max max
DEHP BBP DBP DIBP
1,000ppm 1,000ppm 1,000ppm 1,000ppm
max max max max
9. RIBEMHHEZMH Environmental specification conditions
PRAE R A P -20~50°C  (JEIPHIRE)
Storage temperature range (Ambient temperature)
130°C (27 HCRE LA b &8, HARZEG,)
R b u A XN R AT RO NZK3723GW-S
(Include temperature rising by self-heating)
i A R Object: toroidal type and NZK3723GW-S
Maximum operating temperature | 120°C (= 7 HEiE LA 9 b &1, HARZES,)
R BT & 2 4 7N NZK2515EW-S
(Include temperature rising by self-heating)
Object: types with pedestal and NZK2515EW-S
2024-06-10
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10. #8444k Packaging/Packing specifications
10.1 #R¥4G3K Standard packaging

hL—RIC NZK J7%%5)28, BRECEEMZLNET, EE&D
RV I ARZERTEE - B&UET .

M| Packaging examples

Align the NZK cores in the tray and place cushioning n=7 e e
material in the gaps. Fix and wrap with a layer of
urethane foam boards from the top.
1) M8 : FEILY>Y
Material: polyurethane foam.
2) BEAR
Standard quantity
m%its ALY
Type No. Standard quantity
NZK2515GW 20pcs/stack
NZK3723GW 20pcs/stack
NZK2515EW-S 20pcs/stack
NZK3723GW-S 20pcs/stack
NZK3120EW-D 20pcs/stack
2024-06-10
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10.2 E#4##3 Standard packing
AOM—IVFEIC N —Z 8. EMRP (CBAENEURVED
(CHRBLET .
1) WBFET(X 1 310x230x200mm (F>hR—)L) 8
packing box size: Equivalent to 370x240x140mm
(cardboard)

2) BEAR-EE {SZE}
Standard quantity-Weight {Reference value}

HRE5 Packing examples

el

m4EL s IRAE AR Welss
Type No. Standard Packing weight
quantity (approximately)

NZK2515GW 100pcs/box 4kg/box

NZK3723GW 100pcs/box 8kg/box

NZK2515EW-S 100pcs/box 3kg/box

NZK3723GW-S 100pcs/box 8kg/box

NZK3120EW-D 100pcs/box 4kg/box

3) FRIN : @mBEES. BE. Ovb No., &£EE., #isFAH
Labels: product name symbol, quantity, lot No., place

of production , date of production

Toshiba Materials Co., Ltd. -9/20-
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11. KFIFE Characteristic (Typical value)
Sample Size : O.D@25xI.D@15xH12 [mm]

11.1. SHEREREF T
(Relative permeability-Frequency Characteristics)

100,000

NZK series

Nanocrystal line material

10,000 (general product)

Mn-Zn Ferrite

Relative permeability

1,000
10 100 1,000

Frequency [kHz]

11.2. 15995 A RERFE
(Inductance-Temperature characteristics)

20%

f=100kHz .
NZK series

0%

-20%
Mn-Zn Ferrite
-40%

-60%

-80%

Rate of change L(T)/L(20°C)

-100%
-40 -20 0 20 40 60 80 100 120 140

Temperature [°C]
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12, HEJEYE—RFa—J31)V55E1H5)
Example for Single-phase common mode choke coil design

12.1. ®&—E (Product List)

i BN E
DCR Wire . h .
L z DC di Final product dimensions Operating
RERS Rated | at 100kHz | at 100kHz X e [mm] Coil
Resistance [mm] Graph | temperature
Type No. currents [mH] [kQ] Shape .
(TYP.) (TYP.) [me2] range
: : (MAX.) < &2 A B C D E F
® MAX. | MAX. | MAX. | MAX. | REF. | REF.
NZK2515EW-5-0506 5A 5.7 4.5 20 1.0 x 1P | 30 25 15 1.5 - -
NZK2515EW-5-0802 8A 1.9 1.4 14 0.9 x 2P 30 25 15 1.5 - - S 1 -40°C~120°C
NZK2515EW-5-1501 15A 1.0 0.8 3 1.8 x 1P | 32 27 15 1.5 - -
NZK3723GW-5-1010 10A 9.8 8.3 13 1.5 x 1P | 45 29 15 1.5 - -
NZK3723GW-5-1506 15A 5.7 4.8 7 1.8 x 1P | 46 30 15 1.5 - -
S 2 -40°C~130°C
NZK3723GW-5-2503 25A 2.8 2.1 3 23 x 1P | 46 30 15 1.5 - -
NZK3723GW-S-3001 30A 1.2 0.9 3 1.8 x 2P | 47 31 15 1.5 - -
NZK3120EW-D-0511 8A 11.0 9.7 33 1.0 x 1P | 37 28 42 4 22 | 18
NZK3120EW-D-1005 10A 4.9 4.0 10 1.5 x 1P | 37 28 42 4 22 | 18
D 3 -40°C~120°C
NZK3120EW-D-1503 15A 3.0 2.4 6 1.8 x 1P 40 28 42 4 22 | 18
NZK3120EW-D-2501 25A 0.9 7.2 4 1.6 x 2P | 40 28 42 4 22 | 18

1) OB ERORE E85%58 (Includes the temperature increase of the coil's self-heating.)

12.2. ®&E~1EE (Product demensions)

] ]
=;=;“ s
—
::3 ©
: —_——
a ] /NS )
Coil Shape : S Coil Shape : D

2024-06-10
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12.3. FEREssE ((KKMB)

Impedance "2"

Characteristic (Typical Value)

Inductance "L"

O NZK2515EW-S-XXXX_Impedance vs Frequency O NZK2515EW-S-XXXX_Inductance vs Frequency
10 100
NZK2515EW-S-0506
g . T -
= é 0 NZK2515EW-S-0802
-l N NZK2515EW-S-0506 a
. o [
-g_ g NZK2515EW-5-0802 E
o -
E 2 0.1 NZK2515EW-S-1501 é 1 NZK2515EW-S-1501
o E s
0.01 0.1
1 10 100 1,000 10,000 1 10 100 1,000 10,000
Frequency [kHz] Frequency [kHz]
O NZK3723GW-S-XXXX_Impedance vs Frequency O NZK3723GW-S-XXXX_Inductance vs Frequency
100 100
NZK3723GW-S-1010
NZK37236W-3-1010 NZK3723GW-S-1506
- 10 NZK3723GW-S-1506 —
5 I
= E 10
N N -
) ]
-g_ g 1 NZK3723GW-5-2503 E
E %‘ \ NZK3723GW-5-3001 g 1 NZK3723GW-5-2503
QO = s
0.1 NZK3723GW-S-3001
0.01 0.1
1 10 100 1,000 10,000 1 10 100 1,000 10,000
Frequency [kHz] Frequency [kHz]
®NZK3120EW-D-XXXX_Impedance vs Frequency ® NZK3120EW-D-XXXX_Inductance vs Frequency
100 100
NZK3120EW-D-0511
NZK3120EW-D-0511 /
10 \ - NZK3120EW-D-1005
§ NZK3120EW-D-1005 I
= E 10
: -
N! 2 1 § NZK3120EW-D-1503 -
£ 5 il
Q 2 5
MO £ S 1 NZK3120EW-D-2501
[ ] S
(C] 0.1 =
0.01 0.1
1 10 100 1,000 10,000 1 10 100 1,000 10,000
Frequency [kHz] Frequency [kHz]
Temperature conditions: Room temperature
2024-06-10
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13. SR f Environmental Performance

XSample : NZK2515GW

temperature held for 30 min; after the test,
leave at room temperature for 1~2 hours

before measuring.

No | IEH Item HERZH Test method #58R Specification
1 | IREDERER IRENEIEZR 10~1800Hz, £#&M&E 1.5mmp-p DM+ EULVERRYIEE
Vibration Test | X,Y,Z AMICT 2 BEREIS B, 1~2 BFRIRE | MERsHBENRBVIE,
UIBRITES . Q1D L EDOZEAL
Vibration frequency 10-1800 Hz, total & (1V. 1turn. 100kHz
amplitude 1.5 mmp-p Vibrate in X, Y and Z i, =R) : £5%LUA
direction for 2 hours each, then leave for 1 to
2 hours before measuring. ®External appearance:
2 | ETHEER 0.7m OFEHS RO LEIC 3 BIBEATE TS24 B | no significant
Dropping Test | £9%. mechanical damage
Dropping naturally from 0.7m height to shall be observed.
woddend floor for three times. @Inductance L change
3 | &EER 150°C. 1000 BSRME#. BRI 1~2 BERIAEL: | rate (at 100kHz, 1V,
High BREITS. 1turn. Room
Temperature 150°C for 1000 hours, followed by 1~2 hours | temperature): within
Test at room temperature before measurement. +5%.
4 | EEEELER 85%C. 85%RH. 1000 KfEifRER . FiR(C 1~2 BFfE
High MEURBETS.
temperature 85°C and 85%RH for 1000 hours, followed by
and humidity 1~2 hours at room temperature before
Test measurement.
5 | K EATEER -40°C. 100 KRR ER . BR(IC 1~2 FFELE
Cold BIET S,
Temperature -40°C for 100 hours, followed by 1~2 hours at
Test room temperature before measurement.
6 | BEFA/IIEE | -40C & 125%C. 1000 #I. 2RE 30 DREFI 3.
Temperature BRI BRIC 1~2 BFRIMEURAIE I .
Cycle Test -40°C & 125°C, 1000 cycles, each

Toshiba Materials Co., Ltd.
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7 | AMEERER -25C & 145C. 3 #). ZRE 30 DFFI 2.5
Thermal shock | E&#%. &5R(C 1~2 BB LIEAIET 3.
Test -25°C © 145°C, 3 cycles, each temperature
held for 30 min; after the test, leave at room
temperature for 1~2 hours before measuring.
8 | FHMEAKER FHEEE 260°C. 10 #[. 2 #4J). BRI 1~2 B¥fE
Solder Heat MEUEAET 3.
Resistance Solder temperature 260 °C for 10 seconds, 2
Test cycles and leave at room temperature for 1~2
hours before measuring.
2024-06-10
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14. HEMEFORE

AEBORKEICEELU T, ARRX (EARRBEHAACEHORBNIE=EIEELZSAILICLDEE
=ENSIEEREF RSN, ROFIACKHIIIHAFEATE—YI0EEZEVFEA.

(1) ZERMEN ARROBUEX (FEHOED AR -RETE - RETERECET HERM (KRR M
ONI0J . AREERECRBEINCERES, BEEZSOH INICRSRV)ICRUILZEIGER T 355,

(2) AE@EN, E6p- BARCREZREITENOEVER, XESABMINIEEZRESEIDNOZV
o (RFHEERKER. MZE - FEakas. ERESR(NVATTERC). B - EnXikes. 55 - fofptkas.
RBIESHRR. PABE- BRI, 2B EEENS. FiFas. REMENSRRL) ((ERAINS
AT, BRI ORZZETVRVNES.

(3) HROHIRWRGREAR (AR 1 FB)DFEFRICRUIEE.

14. Product Liability
If a third party claimed a compensation for damages which our material or your product

that employed our material should make, and even if our material is accused to be the
cause, our company assumes no legal responsibility in the event the case comes under
the following condition.

(1) Cases where damage happened caused by remodeling or abuse of our material in
other ways than our requests on use, storage, and disposition. These requests include,
but are not necessarily restricted to, cautions and warnings stated in the manuals,
catalogues, specifications or other equivalent papers.

(2) Cases where our material is applied to bodily and also fatally risky systems without
our consent in advance. The risky systems include nuclear systems, aero-spatial systems,
transportation systems, medical appliances systems, various safeguard apparatus and
systems and other equivalent apparatus and systems.

(3) Cases where the precautions regarding product handling and the warranty period are
not observed.

2024-06-10
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15. HHEE FOJER
Am(EMORMZE0) . SN BAERNTERAX(IHEEINSEZRHRICARSS iRt TTEVWTESD

ig-o
b X (EBINRHN ISR L ERESCLORHFNIBZEPBDEIOTITIER T L.

15. Export control precautions
This product (including the provision of technology) is sold and provided on the
assumption that it will be used or consumed by your company in Japan.
Please note that exporting or providing the product overseas may be regulated by export

control laws and regulations.

2024-06-10
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16. CEALOER
AEBOMPECLOTHRREL T, ABBH - NKBH - HRNRMEE2ECSERVOSTRHEZEZERULIE
AT REREXTSRERET - FREMERS LEFRETF(C TR TBET V. BABOEAECHVT, REOH AR ZHFE
WUET, Fo. RKIEENBHET 2IRTOS 2 [ATEESEIBEL. SEA TS0,
(1) ARBEFERBENFAOCIEEMIZTIOT, EEFI-II/EOREEAEEF AU RRCE
AURBWT TS0,
(2) ERZOEURVEFC, LT723— MNENMREULBVEIERLTTE,
(3) JI7HENERACIIES BLIBIETTINIDSBNEIICUTTFEL,
(4) ARR(CER 158 RS TIB AR MRIFECEENMVC LR TT S,
(5) fhEBENSOHSIIBRZEORVNEZHERLTTE,
(6) I7DEERHE+IERBULRETZLTTE0.
(7) MO REPRNSDEERET - BURE(ICLDIBFE DRV EZHEFZRL TS0,
(8) IREMEEZERUEEZITOTTEL,
(9) BEH(F. AEMICANBOT TS,
(10) EEAP(IIRED - EEICTERU. BT -BRKOBRVELICLTTFEL,
(11) REORCE. BR-ZiR - BEENR - HiBOFEZZIRLICERLTTE.
(12) BEEIZHECERRED ZHH->TECBVWTEIEALEBE I 3N XIIELEFREMINFEEE(C
SIBDEFEZLTTREL,

17. EDfih
AEXFREUNOFIETRERZEULIZALCE. BEO L TUBZRDDIEDELET,
EBROMEREDTN EOBFEV 2 CHEERIEEE T LOBFEVERLE T BREAX EEER I BIIEENHOE
BICE AXDAFZETLET .

2024-06-10
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16. Precautions for operating

Take sufficient precautions to prevent injury/death accidents, fire or civil damage as a result
of a failure of this product, by introducing redundant design, fire retardant design, fail - safe
design, etc.The purchaser is requested to warrant the performance of the equipment after
shipment.Notify all those persons concerned of the following important issues, and make sure
that they are observed and followed.

(1) The product is a saturable core suitable for use as a suppression of current spikes, so do

not use the product in applications requiring unsaturable characteristics such as an output

choke coil etc.

(2) Avoid short-circuiting of the coil and / or leads.

(3) Make sure not to apply any stresses which will lead to deformation of the core exterior.

(4) If the product is to be impregnated, bonded, cleaned or otherwise treated, confirm that

such treatment will not adversely affect the magnetic characteristics.

(5) When impregnating the core, be sure that the magnetic properties will not be influenced.

(6) When designing a pulse transformer, be sure to consider the temperature dependence

of the magnetic properties

(7) Prevent radiation and conduction from high temperature components from reaching the

core.

(8) Be sure to consider vibration and shock when installing these parts.

(9) When soldering be sure that the core exterior will not be deformed by heat conducted

through the lead wire.

(10) Do not subject parts to re-flow or flow soldering.

(11) Be careful of vibration and shock during transportation. Do not touch the product when

it is energized.

(12) Do not drop the parts and protects the parts from water.

(13) During storage, do not expose parts to high temperature, high humidity, corrosive

gasses, and magnetic fields.

(14) When disposing of the product, observe related laws and regulations and discard the

product at your company, or commission disposal from a qualified industrial refuse treatment

firm.

17. Others
Questions that occur on the subject in these specifications or other than them should be
settled

2024-06-10
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RmEOFEWV_EDHFEL

HRREHRZHIVZOFRHARBSWCEAFRRHZU T EHH IEVVET,
AERUIBEHEINTVS/N\-RIIY, YVINIITHESLUI AT LZU T I AR IEVVEFT,

o XELLDZEHHOFRIDAGERUICABNOEBIERZZEVETT, o, XE(CLZHHOFAOEEEZS TARERE
EHERTIHETE, SCBABC—UIEEZMAD. HIBRLIOLBVTZEW,

o HHERE. ERHEEOM LICEHTOFIN RRRE—ACREPTE SR ERIBOZLICIDRFIEDZ LM
B RIENREIZEENDDET . ARBEZERIRGGEF. AREOFFIEEL IR, SREMECLDES - 5
K-REMEEINZCEDORVLIC, BBEROBFEICHVT. BERDO/N\-RI17-VYINIIT - SATACRERLZE
SMETRITOCEZBFAVNLET . B, sETHIMERCRU TR AR BICETIREMOIBIR (RERL HRE. B
BRRE) BLORRmMERSNHBROEURRIAS . BAFRASRE2THRO £ TNITRO TSV, &2, £
SENRECEEEHRORGT -4, B RBPETRIKMIBAZR, TOJSLREDBERZEMRITIHEE. HEHROR
RERBLUVSRATLAEARTHDEHAL. BEROBFECSVCERA R SEZHIRIL TTZE,

o AHm(, FFRICEVRE - ERMENE RSN, FLEZOHPELRIEEIN Edn - BARCRREEREIEN. AR
EEREZSISECIEN. BIKHRCRABTEZRFITENOH LS (T HRHERR"EVD) (ERAIN3C
LIERENTOERAL. GREEESNTVFEA FFEARICIRFHEEMKES. %2 - FeEkkds. ERESE (AL
T7BRC) |« BEE - EnXER. IEE - finftkds. SOBES . AN - BRGIEIES. 2B EREKL. FIEH
75, HEEEHSBDENSENTIN, KERUTERIICEEH I DRARFRETT FERARMERENZECE. H
HE—IOEEZEVFEA. BS. SFHEFHTERZOET, FEZHHE Web Y1 hOBEIVWEDEIA—LNSER
VWEDECEZ.
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Reference Only
TOSHIBA NZK SERIES

RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA”.
Hardware, software and systems described in this document are collectively referred to as “Product”.

This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with
TOSHIBA's written permission, reproduction is permissible only if reproduction is without alteration/omission.

Though TOSHIBA works continually to improve Product's quality and reliability, Product may be subject to characteristic changes,
damage, or malfunction due to changes in the environment, such as temperature or atmosphere. Customers are responsible for
complying with safety standards and for providing adequate designs and safeguards for their hardware, software and systems which
minimize risk and avoid situations in which characteristic change, damage and malfunction of Product could cause loss of human life,
bodily injury or damage to property. Before customers use the Product, create designs including the Product, or incorporate the
Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA
information, including without limitation, this document, the specifications, and the data sheets and (b) the instructions for the
application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product design
or applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or
applications; (b) evaluating and determining the applicability of any information contained in this document, or in charts, diagrams,
programs, or any other referenced documents; and (c) validating all operating parameters for such designs and applications. TOSHIBA
ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE
EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH
MAY CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT
("UNINTENDED USE"). Except for specific applications as expressly stated in this document, Unintended Use includes, without
limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, lifesaving and/or life supporting medical
equipment, equipment used for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to
control combustions or explosions, safety devices, elevators and escalators, and devices related to power plant. IF YOU USE
PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your
TOSHIBA sales representative or contact us via our website.

Do not disassemble, alter, modify, translate or copy Product, whether in whole or in part.

Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any
applicable laws or regulations.

The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any
infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to
any intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE
FOR PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY
WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR
LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION, AND
(2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF
PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Some of Product have Pb ( lead). The powders and vapors in these Products are harmful to the human body. Please prevent exposure
to these Products when destroying, processing, or chemically treating them.

Do not use or otherwise make available Product or related software or technology for any military purposes, including without
limitation, for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile
technology products (mass destruction weapons). Product and related software and technology may be controlled under the applicable
export laws and regulations including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export
Administration Regulations. Export and re-export of Product or related software or technology are strictly prohibited except in
compliance with all applicable export laws and regulations.

Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances,
including without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES
OCCURRING AS A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.
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