Reference Only
TOSHIBA AMOBEADS™ ABDY SERIES

Data Sheet / Cobalt Based Amorphous Magnetic Parts

AMOBEADS™ ABDY SERIES

10,000 fEHAT. TIEXDOZVWSEIRICEEDH T,
FMOT —AMBEEBEDRAICED, WK ABW SV—-ZX@EDIAMITA-IVAICBNTENET,

In units of 10,000 pieces, it is recommended for customers who place a lot of orders.

By adopting a new case material and structure, it has excellent cost performance compared to the conventional

ABW series products.

1. #&A Applications
- JA XNl Noise Supression
- AWF IR Switching power supplies
- BIR 24/ wF > [EIEE Switching circuit with
semiconductor
-DC/DC J>/\—-4 DC/DC Converter
2. ¥ Features
EBERZYF I T=FOY -
Surge current suppression of semiconductor switching devices
AW F I ERBIREOY —SRE
Surge protection for switching power supplies
< AAYF> Y FET OIRE
Protection of switching FET
EERAAA— RODIREE
Protection of rectifier diodes
« ZAYF I EIREDR)NA Y )1 T3l
Spike noise suppression in switching circuits

3. J7#8 Materials
Co R7ENIFAEEET
P %N 0 AMB #4}
Co-based amorphous alloy Ribbon
{Our material name: AMB material}

Bt {S8FM}
Materials {Ribbon}
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4. %¥E Insulating covers

BELKBIRE PBT ey — R Z2ERLTET,
{UL #4& BRI —R 94V-0 BEMY
Black or Gray resin casing. PBT material

{UL standard 94V-0 approved material}

4V81 Appearance

5. Size Y14X
£ EDH%E? [mm] feBsN R — R
m&is Finished Dimensions [mm]
Type No. b EA N EB &= aC
O.D. I.D. H.T.

AB2.8x4.5DY 4.2 max |(1.4min)*x1{ 6.0 max 26/Black PBT
AB3x2x3DY 4.2 max | (1.4min)*x1}{ 4.5 max 2££/Black PBT
AB3x2x4.,5DY 4.2 max | (1.4min)x*1 6.0 max [Xt/Gray PBT
AB4x2x6DY 52max | (1.4min)*x1 | 7.5 max 2££/Black PBT
AB5x4x3DY 6.15 max | (2.6min)*2{ 4.5 max 2££/Black PBT

*1;1.2x0.7mmoOYU—-RHIE&EIS~TE%ZBLET . It has dimensions of 1.2x0.7mm lead through.
*2; 2.5x0.7mmOU—-RHIEiE I 3~1E%2BLFET, It has dimensions of 2.5x0.7mm lead through.
x 3 ; AIEMIEL. TS For measurement positions, see diagram below.

6. HSI¥H* Magnetic Characteristics

Appearance & Dimensions

_ forgsR Y WEAA LfE 2
mfAi s
Type No. Tortal flux AL Value O
®c [uWb] L [uH] /
AB2.8x4.5DY 0.90 min (3.1 min) B
AB3x2x3DY 0.90 min (3.1 min) O A,
AB3x2x4.5DY 1.30 min (4.6 min)
AB4x2x6DY 3.60 min (12.7 min)
AB5x4x3DY 0.45 min (1.5 min) C
1) 1[kHz]. 100[mA] IE5%R. ERIFDA>H95> B L1 LD,
Converted from Inductance Value L1 at 1kHz,100mA(sine wave),R.T.
®Oc[pWb]=0.282XL1[puH]
2) &%&1E Reference value
2024-08-05
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7. BRI Electrical Characteristics

IHB{fRsHE}

Item {Guaranteed values}

ARy

Specification

HBIRIEIT

Insulation resistance

J7-74M=zRmEfE(C DC500V ZENHIL. 1000MQ U ED
sz BLEI,
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

Storage temperature range

(Ambient temperature)

8. EBIR&MAWEICOVWT Environmentally hazardous substances
TRLICRT R o HSHEREEYEHOEHICOWTIX, BEMUT2MRIEL £ 3,
This product is compliant with RoHS regulations (EU directive 2002/95/EC)
ARIIA #n 7Afo0L 7KER
PBB PBDE
Cd Pb Cr(VI) Hg
100ppm 1,000ppm 1,000ppm 1,000ppm 1,000ppm 1,000ppm
max maxXx max max max maxXx
DEHP BBP DBP DIBP
1,000ppm 1,000ppm 1,000ppm 1,000ppm
max max max max
9. RIBEMHEEZMH Environmental specification conditions
R U AL o -20~50°C  (JEIPHIREL)

5t ] S € SR

Operating temperature range

-20~120°C (2 7 HEmE LA b &1, HA%ES,)

(Include temperature rising by self-heating)

Toshiba Materials Co., Ltd.
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10. #A@4#& Packaging/Packing specifications
10.1 E#¥4@3 Standard packaging
1) £2854X : 200 x255mm (GRUIFL>) 1B
200x250 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) #ZE#E AL Standard quantity:

REES D

Type No. Packaging Unit
AB2.8x4.5DY
AB3x2x3DY 10,000pcs/bag
AB3x2x4.5DY
AB4x2x6DY

5,000pcs/bag

AB5x4x3DY

X AL 10pcs DE=ZEELUE=IRELVFET,
Number converts from 10pcs’s weight.

10.2 E#4#E Standard packing
1) &/IMREFET(X
370x240x140mm (F>h—)L) B
Minimum packing box size:
Equivalent to 370x240x140 mm (cardboard)
2) XRIN @ MBS, BE. Ovb No., FEH
Labels: product name symbol, quantity, lot No.,

¥REH Packing examples

place of production
3) =¥ AE Standard quantity:

s meEs™
Type No. Packing Unit
AB2.8x4.5DY
80,000pcs/box
AB3x2x3DY
(8bags)
AB3x2x4.5DY
AB4x2x6DY 20,000pcs/box
AB5x4x3DY (4bags)

Toshiba Materials Co., Ltd.
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11. KFIFE Characteristic (Typical value)

11.1. J70X%FM%

Coreloss Characteristic

11.2. 12595 A BRI
Frequency Characteristics of Inductance

10000
100
1000 ABHSBW |
u ABHSEBW
T -1 neaeasw
_ 10 2
E = N
= I i
2 100 3 =N N
? —— 500Kz, E >\\ h \\
o — g \\\ \\
SIDOkIHZI 2! ABICXA.5W "] NN
AB28x450Y ~
10 200kHz, AB323W S \
— NN
100, Typical value T B ;y-f—)ica‘ Value \\\\
| | ul 0.1 L AN
|50k||—|2 | Sine Wave 1k 10k 100k ™
10.01 o e Frequency f [Hz]
IaB | ] DY (FW SW-XERU
("DY” is the same as “W" series)
11.3. BERE (I I AR DZE(L 11.4.B-H h—J (RZFEfE)
Flux Decline Ratio vs. Temperature B-H curve (typical)
AMOBEADS™ vs Ferrite beads
1° —— BIT]
T 0'6 +—————— Amorphous
5} Ak
a 04 Ferrite
§ [
= 0.2 4
s 50
+ +— | - + +
80 40" |9 |"40 80
S 0L H [A/m]
0. 04 T
0 20 40 60 80 100 120 (100 kHz, RT)
Temperature [C] 06 +
XFlux ()
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12. J1A XHI%EREI Example for Noise Suppressing

Effect

“PEE =X FMENTAIEFIF (L Lo THA A — ROUN-RUANUERZIDHIL . BELTWZ /A AZERUET .

With an excellent saturable characteristic, "AMOBEADS ™
of the diode and decrease the noise that is occurring.

Il
!

"“me Output Noise
L

Diode Current

" suppress the reverse recovery current

SO 100m

With AMOBEADS™

1A/div
100ng  100my
Without Countermeasure
o EAMEEEM (FavN-I>)N\-4)
[dB/div]

Example of applied circuit and its characterisitic

| Without Countermeasure
I W - -cic banc
: CR Snubber
. N 1

[ S

|

Chopper Converter

L =/
__;
/7

g

N AL e

MNoise Radiation
==
SR

—

W

AMOBEADS™

Testing Condition of Radiant Noise Measurment
Input 20[V]
Output 12[V].“2[A]
Frequency 90kHz
Rectifier FRD
Detector Simple Loop Antenna

12 24 36 48 60 72 84 96 108 120
Frequency [MHz]
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13. {EEM%RERZEE Environmental Performance

No | IEH Item HERZH Test method #58R Specification

1 | REEHER IRBNERER 10~55Hz. 24RI8 1.5mmp-p  X,Y,Z AEIC | M8 : EULVHERIEIENR
Vibration Test TH 2 BRIREIS LIS, 1~2 BRIEBURRAIET 2. HENRBLE,

Vibration frequency 10-55 Hz, total amplitude 1.5 12599592224 (50kHzZ,
mmp-p Vibrate in X, Y and Z direction for 2 hours 1VE) : £10%A.
each, then leave for 1 to 2 hours before measuring. | #HERZ{LE (1kHz.

2 | ETEER 1m OFEN5. KO E(C 3 BIEAE T AETS. | 100A/m B, EREO1>57
Dropping Test Dropping naturally from 1m height to woddend A L1 £OiEE ¢ (WWb)

floor for three times. =0.282x L1(uH)) : %

3 | mEEER 120°C. 96 BERRE . BR(IC 1~2 BRIKREBULEAES | 10%UR
High %. RIHZAEER (50kHz,
Temperature 120°C for 96 hours, followed by 1~2 hours at room | 80A/m E¥) : £10%LA
Test temperature before measurement. ARLEZ{EER (50kHz,

4 | RBATEIER -40°C. 96 BAIRE%. FIRIC 1~2 BRIKEBURZZAEY | 80A/MEF) : £10%MUA
Cold %o External appearance: no
Temperature -40°C for 96 hours, followed by 1~2 hours at room | significant mechanical
Test temperature before measurement. damage shall be

5 | EESAILEER -40°C © 125°C.5 #I. RIBE 30 DRIFT 5.5188%%. & | observed.

Temperature SRIC 1~2 BFEREUARRES 5. Inductance change rate
Cycle Test -40°C & 125°C, 5 cycles, each temperature held (at 50 kHz, 1V): within
for 30 min; after the test, leave at room +10%.
temperature for 1~2 h before measuring. Total flux change rate

6 | FARTHEMRER | 1) FARITSORE 380°C.3 A1 AR 1~2 BRim®E | (Converted from
Solder Heat URAERIET 3. Inductance Value L1 at
Resistance Solder iron tip temperature 380°C for 3 seconds, 1kHz,100mA(sine
Test and leave at room temperature for 1~2 hours wave),R.T.): within

before measuring.

2) FARKERE 260°C. 5. 2@, BRIC 1~2 KfE
MEUEAET D,

Solder bath temperature 260°C, for 5 seconds,
twice, and leave at room temperature for 1~2

hours before measurement.

+10%.

Coercive force change rate
(at 50 kHz, 80 A/m):
within £10%.

Rectangular ratio change
(at 50 kHz, 80 A/m):
within £10%.

Toshiba Materials Co., Ltd.
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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.

2024-08-05
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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.
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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 .

2024-08-05
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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

2024-08-05
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RmEOFEWV_EDHFEL

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

o XELLDHHDOFROAGERUICABROEGBIERZZEUETT, Fe. XELLDHHOFMOFGEES TARAERZ
HEERITIHETE, LBABC—IZEBZIMZD., HIFRLLZOLARVTZEN,

o L EImE. FRMEOME LICEHTOEIN AR ME—ARORE PHESS CREOZICLDHFEDZE LK
B BRI RETIHENDNET . ARBZERIEGGEF. AEmOFFIEZEL A, SREMECLDER -5
K-REMREINDCEDRVELIIC, BBEROBEICHVT, BERO/N\-RI17-VYINIIT - S AT ARERRZE
HETRITOCEZBFAVLET . BB, SRETHIMERCBRL T AR RICBTIHEIDIBEIR (RERL HARE. B
BRIRE) BLUOREmMERAINSHIROEURRIAZE. BIEHRIFELREZTHRO L. TNITRO TSV, Fe. £
SCENRECEEHRORGT -4, B RBPETRIXMIBAR, TOJSLREDIBHRERIHAEE. BEHROR
mERBLUS AT LAZART DAL SEROBIECSVWTCEATRIEZHIBRL TTZE 0,

o REGE(I. HFRICEVRE EFEMENEREIN., FI2(FZ2OHMERESIN L - BIKRCEEZ2REF TN, FARES
EEEES|IEFRITEN., BB BICRABREZ R (FITENOHZIHEE (LITRERR"EVD) ((EREN3S
LEERIINTVERAL. REEESNTVE B A FERRICIREF HBEEMEES. MZE - FEies. EEEE: (NLX
TVBRC) | EEER - EnRAERR. FIER - infiAtkEs. BE SRR, R BRGNS STET LR EMKIR. FE
25 REMEMIRRENSENTIN AERHERICEEEIIREEFREET . FERARIMERAINIZECE. &
HE—tIoEEZEVERA B, SEMEEAEEEOET, £EZHt Web 1 hOBSHEVEDEIA-LDNBHM
VWaEHEEEL,

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

o RERUHABEL THHIMTERE. RaDOARNEME-ICAZHRATILHOEDT, TOEMBICERUTHERUE=
B OB EEAET DMMOMER (T I HRELE (IR FEARDFFAEZITOEDTEHOER A,

o AR, BEICLZZHFEIBBFREAUNSBUALRENBVIRD, Httd, AEEBIUFLIMTEIRICEAL T, BA
RRCEBRI(CE—UIDRIE FMEDIRIE. BRI 5 EBRNIAOESEDORL. [BIROIEFEEDLRE. 56
=EDENDOIFRERIIZSTNTNICRSRL. ) ZLTHEDFEA,

o AHmICIE Sb,05 (ZEUETIFEY) MMEDNTVSEDNHDET , TOMRPER[FEIAKTHUEETIONT,
IR AL, AL IR T BERGE(C(EKEEZB LU TS,

o KR, FLEABRUTIGHINTLSFIMTFRE, KEWIREZORAEFOEN . ESFAOEHN. HBVIZD
MESHREOBNTEALBRVNTIZZ0, Fo, @MBCERUTE, MERENRUNEESE]. REHL EIER
Al 1%, BRI EIEEDEETU. ENSOEDDETACLNHBERTFHZITOTEL,

o ARBED ROHS BEMRE, SFMICOZTELTEERAER (CHI YL EXEREROAFTHBVEDOE(EEV, A-ROT
FERICBRUTE. EFEDMEBEOESHE - EA%REIT2 RoHS 1555, EAMIBEREEESZ+OREBO L. MHD
ESICEGIBLOTERIEEV., BERIINBEDZESTURWCEICEDEURIBECRLT, HttE—tInETE%
=[AV)\YAES N
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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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