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Reference Only

AMOBEADS™ ABW SERIES

Data Sheet / Cobalt Based Amorphous Magnetic Parts

AMOBEADS™ ABW SERIES

1. #&A Applications
- JA XNl Noise Supression
- Z(YF &R Switching power supplies

- BIR 24/ wF > [E]EE Switching circuit with semiconductor

-DC/DC J>/\—% DC/DC Converter

2. 18 Features
BRI WF I IR F DY —SHH

Surge current suppression of semiconductor switching devices

ZYF I ERBIEOY —SRE
Surge protection for switching power supplies
A1YF >4 FET OIRE
Protection of switching FET
EERAAA— ROIRE
Protection of rectifier diodes
 AYF I EBIFEDRINA Y )1 T3]
Spike noise suppression in switching circuits

3. J7#8E Materials
Co R7ENIFAEEEF
{8t %%5 : AMB #4}
Co-based amorphous alloy Ribbon
{Our material name: AMB material}

4. H4% Insulating covers
5t PBT ftles — A2 FEALTEFI,
{UL #Ri& BRI L —R 94V-0 BEM}
Blue resin casing. PBT material
{UL standard 94V-0 approved material}

B { &%}
Materials {Ribbon}

9481 Appearance
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TOSHIBA AMOBEADS™ ABW SERIES
5. Size Y4X
ZEITHE [mm] £ EOTES [mm]
m&ies Core Dimensions [mm] Finished Dimensions [mm]
Type No. b 1% IES S g ZEA N EB SE®
O.D. I.D. H.T. O.D. I.D. H.T.
AB3x2x3W 3.0 2.0 3.0 4.0 max 1.5 min 4.5 max
AB3x2x4.5W 3.0 2.0 4.5 4.0 max 1.5 min 6.0 max
AB4x2x4.5W 4.0 2.0 4.5 5.0 max 1.5 min 6.0 max
AB4x2x6W 4.0 2.0 6.0 5.0 max 1.5 min 7.5 max
AB4x2x8W 4.0 2.0 8.0 5.0 max 1.5 min 9.5 max

«AIEMIEL. FTRIZSE For measurement positions, see diagram below.

6. HSI¥H* Magnetic Characteristics Appearance & Dimensions
_ . fmgsR U HEAA L1E 2
s
Tortal flux AL Value
Type No.
®c [PWb] L [puH] '
AB3x2x3W 0.90 min 3.0 min B
AB3x2x4.5W 1.35 min 5.0 min < A >
AB4x2x4.5W 2.70 min 9.0 min
AB4x2x6W 3.60 min 12.0 min
AB4x2x8W 4.80 min 16.0 min C
BITEZAF Measuring conditions.
1) 50kHz.80A/m(IE5%F sine wave).R.T

2) 50kHz.1turn.1V.R.T
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7. BRI Electrical Characteristics

IHB{fRsHE}

Item {Guaranteed values}

ARy

Specification

HBIRIEIT

Insulation resistance

J7-74M=FREfE(C DC500V ZENHIL. 1000MQ U ED
fEEEn Bl
Insulation resistance of at least 1000 MQ with 500
V DC applied between core-core exterior surfaces.

M

Dielectric withstanding voltage

abnormalities.

J7-d749M<FREE(C AC500V 7 1 2 REIETNIL THEE R
HEDELET,
The application of 500 V AC between core-core

exterior surfaces for 1 minute shall not cause any

8. EBIR&MAWEICOVWT Environmentally hazardous substances
TRLICRT R o HSHEREEYEHOEHICOWTIX, BEMUT2MRIEL £ 3,
This product is compliant with RoHS regulations (EU directive 2002/95/EC)
ARIZIA Fia) 7fio0 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. RIBEMEEZMH Environmental specification conditions
R U 4 ] -20~50°C  (JEIPHIRLEE)
Storage temperature range (Ambient temperature)
s A i 120°C (2 7 HCimE L5577 b &, HARZEE,)
Maximum operating temperature | (Include temperature rising by self-heating)
2024-05-17
Toshiba Materials CO., Ltd. -3/13- CASMO0230 2405028 9% SM24A004 Rev1.0




TOSHIBA

Reference Only

AMOBEADS™ ABW SERIES

10. #a@4#& Packaging/Packing specifications
10.1 E#@3 Standard packaging
1) 88594X : 140 x 105mm GRUIFL>) 18
140x105 mm (polyethylene) or equivalent.
2) W@INL : @mBES. =, Ovb No.. FEH
Label on the actual product: product name

symbol, quantity, lot No., place of production.

3) REAEL : 100pcs/&=
Standard quantity: 100pcs/bag.
10.2 E#4##3 Standard packing

1) &/IMREFETAX

150x125x65mm (F>R—=)L) 1HH

Minimum packing box size:

Equivalent to 150x125x65 mm (cardboard)
2) FRIN - @S BME. Ovbh No., AEH

Labels: product name symbol, quantity, lot No.,

place of production
3) HZ=EEAER : 2,000pcs/3E (20 &/48)

Standard quantity: 2,000pcs/box (20 bags/box)

T Packaging examples

TOSHIBA 7EE—X

s+ ABAx2x6W QTYiose) : 109
wa O7MBATAC509 TOSAII WATERIALS Coiss
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11. KFIFE Characteristic (Typical value)

11.1. 370245 4%
Coreloss Characteristic

11.2. 12595 A BRI
Frequency Characteristics of Inductance

10000
100
1000
ABDH2BW T
| ABDH2BW
- T AB2x4.5W
2 10 S
= \‘: \\
g 100 T s NN
o —— 500Kz, = =~ )
& — g NORY
300kHz 5 N
] > \ N ™
o 201 ABBRX4.5W "] NN
200kHz < - LY
10 ] : AB28<45DY RN
] ] ABZ3WN N
— 1ookHz - un AV
i i Typical value 1| — Typical Value \\:\
|5C]kll—|z Sine Wave || o1 HT o \t
s o1 T Tk 10k 100k ™
|AB | [T] Frequency f [Hz]
11.3. 8ERE (LI 3HERDZE(L 11.4.B-H h—J (RFfE)
Flux Decline Ratio vs. Temperature B-H curve (typical)
AMOBEADS™ vs Ferrite beads
1007 ’
T 06 —+————— Amorphous
5] 4l
o 04 Ferrite
s -
=) 0.2 +~
5 50
' — L '
80 40" |9 |"40 80
024 H [A/m]
0. 04 T
0 20 40 60 80 100 120 (100 kHz, RT)
Temperature [C] 06 +
%Flux ()
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Toshiba Materials CO., Ltd. -5/13- CASMO0230 2405028 9% SM24A004 Rev1.0



Reference Only
TOSHIBA AMOBEADS™ ABW SERIES

12. )1 XiHI%ERSF Example for Noise Suppressing Effect
“TEE-X"(SEBENAT R AL LD THA A — ROUN-RUDNNUEFREINHIL . BEL TV A ZAZERLET .
With an excellent saturable characteristic, "AMOBEADS™ " suppress the reverse recovery current

of the diode and decrease the noise that is occurring.

lll

1] i
..ln,IWMW Output Noise

Diode Current

1A/div
100G 100my SOng; 100mg
Without Countermeasure With AMOBEADS™
(AB4x2x8W)
o BRAEES (Fav/{-d2/N-4)
. . . . .. [dB/div]
Example of applied circuit and its characterisitic N
_ i Without Countermeasure
c
2 CR Snubber
T T N
L T, L Ml N
Chopper Converter 3 o "™
pp § WW\ NL b | \“‘M

Testing Condition of Radiant Noise Measurment )
Input 20[V] h{ WLN\' Mo,
Output 12[V]-2[A] /L,'
Frequency 90kHz ( AMOBEADS™
Rectifier FRD
Detector Simple LCIDD Antenna 12 24 36 48 80 72 84 96 108 120

Frequency [MHz]
2024-05-17
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13. SR f Environmental Performance

hours before measuring.

No | IEH Item HERSF Test method #58R Specification

1 | I=EnEER IRENERER 10~55Hz. &R 1.5mmp-p X,Y,Z | 9MR : BOLVERAIBEN
Vibration Test | AMICTE 2 FKEHREISEIZ. 1~2 FREIRELIE | S80HBNRLIE,

BIET . SOZIEIE £
Vibration frequency 10-55 Hz, total amplitude (50kHz, 1V B¥) : +5%
1.5 mmp-p Vibrate in X, Y and Z direction for | LI,

2 hours each, then leave for 1 to 2 hours IR Z{EER (50kHz,
before measuring. 80A/m KF) : £5%LUA

2 | ETHER 1m OEEHS RO LEIC 3 BIEARE TER&AE | RIEAHZEZER (50kHz,
Dropping Test | 9%, 80A/m ) : £5%LIA

Dropping naturally from 1m height to AL (50kHz.
woddend floor for three times. 80A/m ) : £5%LUA

3 | EEtER 120°C. 96 BffEliER . FA(C 1~2 BFREIREL#& | External appearance:
High BIET D no significant
Temperature 120°C for 96 hours, followed by 1~2 hours at | mechanical damage
Test room temperature before measurement. shall be observed.

4 | {EBETEERER | -30°C.96 BREIRER. BRI 1~2 BRIRELZE | Inductance change rate
Cold SHIET B, (at 50 kHz, 1 V): within
Temperature -30°C for 96 hours, followed by 1~2 hours at | £5%.

Test room temperature before measurement. Total flux change rate

5 |EREYAILERER | -65C © 125°C.5 H. ZBE 30 DRIFIZ.a | (at 50 kHz, 80 A/m):
Temperature | B8, ERIC 1~2 BERIMEBLIISRAITES 3. within £5%.

Cycle Test -65°C & 125°C, 5 cycles, each temperature Coercive force change
held for 30 min; after the test, leave at room | rate (at 50 kHz, 80
temperature for 1~2 h before measuring. A/m): within +5%.

6 | HEAMZGRER | HHEPRE 350°C. 3 /M. 3 441, BR(C 1~2 Bk | Rectangular ratio
Solder Heat BULKRIETS. change (at 50 kHz, 80
Resistance Solder temperature 350 °C for 3 seconds, 3 A/m): within £5%.
Test cycles and leave at room temperature for 1~2
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14. HEMEFORE

AEBORKEICEELU T, ARRX EARRBEHAAACEHORBNIE=EIEELZSALICLDEE
=ENSIEEREB RSN, ROFIACKHIIIHAFEA TE—VI0EEZEVFEA.

(1) ZERMEN ARROBUEX (FEHOEDAR -RETE - RETERECET EFM (KRR M
ONI0J . AREERECRBEINCERES, BEEZSOH INICRSRV)ICRUILZEIGER T 355,

(2) AE@EN Eop- BACREZREITENOEVOER, XESABYIIEEZRESEIDNOZN
o (RFHEERKER, MZE - FEkas. ERESR(NVATTERC). B - EnXikes. 55 - fofptkas.
RBIESHRR. B - RIS, 2B EEENK, FiFHas. REMENSRRL) (ERAINS
AT, BRI ORZZETVRVNEE.

(3) HROHIRWRGREEARB (AR 1 FB)DERFRICRUIEE.

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.

2024-05-17
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15. HHEE FOJER
Kon(FAiOREZE0) (& SN EARERN THERAXBPEEINS L ZARICIRTE RSB TTRLTED

ig-o
Fh X (EBINRHN SR L ERESCLORHFENIBZENBDEIOTITIER TS,

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.

2024-05-17

Toshiba Materials CO., Ltd. -9/13- CASMO0230 2405028 9% SM24A004 Rev1.0



Reference Only
TOSHIBA AMOBEADS™ ABW SERIES

16. CEALOER
AEBOMPECLOTHRREL T, ABBH- NKBH - HRNRMEE2ECSERVOSTREZEZERULIE
AT RERENTSRENET - FREMERS LSS TF(C TR TBET V. BABORAECSVT, REOH AR ZHFE
WUET, Fo. RKIEENBIET 2IRTDS 2 [ATEECEIBEL. SEA TS0,
(1) ARBEFERIDENFAOCIREIIZTIOT, FEFI-II/EOREAEEF AU RRCE
AURBWT TS0,
(2) EREZOEURVEFC, L723—MENMREUBVEIERLTTE,
(3) JI7HENERAIIES BLIBIETTINIDSBVNEIICUTTFEL,
(4) ARR(CER 158 RS TIB AR MRIFECEENMVC 2R TT S,
(5) fhEBENSOHRIIBRZEORVNEZHERLTTE,
(6) I7DEEREE+IERBULRETZLTT20.
(7) MO REPRNSDEERET - BURE(CLDIBRE DRV EZHEZRL TS0,
(8) IREMEEZERULEEZITOTTEL,
(9) BEREF. KEmCANBOT T,
(10) EEAP(IIRED-EEICTERU. BT -BRKORBRVELICLTTFEL,
(11) REORCE. BR- 2R BEENR - BB EZZIRLICERLTTE.
(12) BEEIZHECERMRED ZHH-H>TEICBVWTEIEALEB I 3N XIIELEFREMILIEEE(C
SIBDOEFEZLTTFE,

17. EDfih
AEXFREUNOFIETRERZEULIZACE. HEO L TUBZRDDIEDELET
EBROMEREDTN EOBFEV 2 CHEERIEEE T LOBFEVERLE T BEAX EEER I BIIERNHOLE
BICE AXDAFZETLET .

2024-05-17
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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

2024-05-17
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RmEOFEWV_EDHFEL

HREHRZHIVZOFRHABSWCEAFRRHZU T EHH IEVVET,
AERUIBEHEINTVS/N\-RIIY, YINIITHESLUI AT LZU T I AR IEVVEFT,

o XELLDHHDOFRDOAGERUICABROEBIERZZEUETT, Fe. XELLD2HHOFMOFGEEZS TAERZ
HEERITIHETE, LBABC—IZEBZIMZD., HIBRLLOLAVTZEN,

o L EImE. FRMEOME LICEHTVEIN AR ME—ARORE PHESKS CREOZEICLDHFEDZE LK
B BRI RETIHENDNFT . ARBZERIEGGSF. AEmOFFIEZEL IR, SREMECLDES -5
K-REMREINDCEDRVELIIC, BBEROBEICHNT, BERO/N\-RI17-VYINIIT - S AT ARERTZE
HETRITOCEZBFAVNLET . BB, SRETHIMERCRL T AR RICBTIFRIDIBIR (RERL LHRE. Bl
BRIRE) BLUOREmMEAINHIROEIRRIASE ., BIEHRIAELREZTHIRO L. NI TS, Ffey L
SCENRECEEHRORGT -4, B RBETRIXMIBAR, TOJSLREDIBEHRZEMAIHAEE. BEHROR
mERBLUS AT LAZARTTICEHEL . SEROBECSVWTCEATRIEZHIBTL TTZE L,

o REGE(I. FRICEVRE EFEMENEREIN., FI2(FZ2OHMELRESIN LS - BIRICBEEZ2REF TN, ARES
EEEES|IEFRITEN., B BICRABREZ R (FITENOHZIHEE (LITRERR"EVD) (CEREN3S
LEERIINTVERAL. REEESNTVE B A FFERRICIEF HBEEMEES. MZE - FEies. EEEE: (NLX
TVBRC) | EEER - EnRAERR. FIER - infiAtkEs. BE SRR, R BRGNS STET LR EMKIR. FE
75 REMEMIRRENSENTIN. AERHERICEEEITIREEFREET . HERARIMERAINIZECE. &
HE—tIoEEZEVERA. B, SEMEEAEEEOET, £EH1t Web B4/ hOBSHEVWEDEIA-LDNBHM
VWaEHEEEL,

o ARmZ. DR, NS, tZE. IR BRELBVTZZN,
o AR @z ERNOES. RBEIRUVGHBICLD, BE. A, IRFEZ2HE SN TVSRR(ICERIHLETEER A,

o RERUHABEL THHIMTEIRE. RamDOARNEME-ICAZHRATILHOEDT, TOEMAICERUTHHRUE=
B OB EEAET DMMOMER (T I DRILE (I FEAEDFFAEZITOEDTERHOER A,

o AR, BEICLDZZHFEIBEFREAUNSBUALRENBOIRD, Httd, AEmBJURIiTIEIRICEALT, BA
RRCEBRI(CE—UIDREE (FFIEDIRIE. BRI, 5 EBRNINOESEDOREL. [BIROIEFEEDLRL. 56
=EDEFNDIFRERIIZSTNTNICRSRL. ) ZLTHEDFEA,

o AHmICIE Sb,05 (ZEUETVFEY) MMEDNTVSEDNHDET , TOMRPER[FEIAKTHUEETIOT,
TR AL, AL IR T BERGE(C(EKEEZR LU TS,

o KR, FEABRUTIFHINTLSFIMTBRE, KEWIREHFORAEFOEN . ESFAOEN. HBVIZD
fEBRROBN THEALBNTLEW, F, @MU TR MERBRUINEESE]. RE@MHEERR
Al 1%, BAG M EEEDEETU. ENSDEDDETACLNHBERTFHZITOTIIE,

o AEMmOD RoHS BEMRE. SFHICOEFU CIEMER (CH I HHEZEREOFTHRVEDEIIEV., AE GO
ERICRULTE BEOMEDOESH - A% RIS RoHS 1E0%. BAHIREEEEDZ TOREDO L. MD
EBICEAT 2IOTERAZEN. BEERNNMNSERZESTURVCECEDEUHRECRL T, SHtE—tI0EEz
BUNMET,
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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, Sb,0; ( lead, antimony trioxide). 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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