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@ We are confident that the practical circuit configurations and examples listed in
this document will ensure the maximum benefit from the characteristics and
perfomance feature of our products and that these application examples are
accurate and reliable. However, we cannot accept any liability for any problems
in connection with industrial property rights and concerning any difficulties arising
in the use of these circuits. It should also be noted that as part of our ongoing
policy of product improvement, the specifications given herein may be changed
or modified at anytime without prior notice.

@ Values mentioned in the catalog are reference purpose only. Please request
specifications for the part which you plan to use.

@ Parts shown in the catalog are meant for general commercial products.

@ Electronic components used in equipment that can have a serious effect on
human life or society, such as medical equipment, equipment for use in space,
nuclear related equipment, etc. requires higher reliability parts than those found
in general commercial electronics. For these types of applications or for other
applications not mentioned in the catalog, please contact our sales department or
branch office.

@ For electronic components, and especially for surface mount parts, reliability can
be affected by the circuit, mounting method and material, as well as the
environmental conditions. For this reason, please contact the sales department
or branch office if you plan on manufacturing a special circuit, use special
mounting methods and materials, or if the equipment will be used in an unusual
environment.

@ The details given in the catalog are valid as of October.2010.

@ All rights reserved.
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Products Line up

RN % 3l SRR FF 4R A% B % B
Style Series DC Spark-over voltage standard Applications Page
UL
DA53 éi 700~7,800V CSA 2
EN
& UL
DA38 Lo 1,000~ 6,200V CSA 3
suw EN
Lead type
uL
DSA ZF 300~7,500V CSA 4
EN
SWeE, TIsEEIR. OAR%
[, R R EIR
Forﬁﬁlﬁﬁ}ﬂ_ DB60 !qﬂ. gq &ﬂﬂ 2700~ 4,500V uL SW power supply, Inverter 5
power Lines o o8 kie o e ’ ’ EN
power supply, Power supply of
office and home appliance
DSAHR 500~ 800V - 6
A uL
Combinamtion type DSANR 500~ 4,500V EN 7
UL
DSAZR 500~ 4,500V CSA 8
EN
@ UL
DE37 L 300~ 4,500V EN 9
ITU-T (400V)
LA
Lead type
> p UL
DSS L 4 200~3,000V CSA 10~14
EN
BIEL%ERA FHEY. BRI, BIENE
For FAX, Modem, Telephon etc
Communication uL
Lines
CDA70 3,000V EN 15
i)
Chip type
CS. [ \ uL 16,17
A70 L :. 300~600V ITU-T (400V) s
. R, Bra. BUHF
LSan DSP oy 140~3,000V - Antenna, CRT display, Monitor |18~21
ype
TV etc
CSA30 140~400V IEC61000-4-2 22
FHSHE ERTNE
CSA20 140~400V IEC61000-4-2 Car navigation, Car audio etc 2
Fr&5eE A
For ESD
W B CSA10 140V IEC61000-4-2 24
Chip type
CSZ30 200V 1ISO10605 25
ZAHECU
Automotive ECU
CSZ20 200V 1ISO10605 26
B e 2 _ _ RHHE%
For Switch board DLSP Control box, etc 27
Hits
Others - gﬁﬁ%wd@a;‘ﬁ%mmm&
LEIEFE
HE@SK%FE DRV Pk 13~55V - Spark elimination and noise 28
ing Varistor — : ;
-~y protection of various compact
NS NV DC motors
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DA53 DA53

For Power Lines

DAS3ZFI AR 1T B B ACRBRIP T, SROBME M, TEREF DAS53 has a micro gap cut to an accuracy of several tens of microns in width
ACTHEBEERE, ERERARBENENBRELWRBNEERARKITH. for rapid response against induced lightning and electrostatic discharges.
Allows performing the AC withstanding voltage test. B
This series are ideal for protecting power supplies against surge voltage. br::]
U
W= MFeatures &
OLEMIRH/NIT, (EE5.3mm, KE10mm) @®Small size. (65.3mm Length 10mm)
O] &N ZEFHACTHEE EiRIE . @Allows performing the AC withstanding voltage test.
O REmTE K. 3000A, @®Used to protect power supplies.
@SRRI M YF, PREIH R, ®Quick response for surge voltage, and low limiting voltage.
OFHEHAE/, BEUMLT. @Small capacitance and excellent insulation resistance.
O RENNRERBEARELI, @Stable for repeated discharge test conditions and environmental fluctuation.
ORI, ®No polarity.
O AR A ER. ®No dark effect.
ODAS3R | T BT R h SRS EEAEFER, ®DA53 Series combined with varistor can be used as surge-protecting

elements in power supplies.

BZES#E Part number system
DA53 — 622 M F - E15E

B ERMEFREE(VS) ERM B RS E R RE BEER FIKIL S
Series DC Spark-over DC Spark-over Packing form Special code
voltage (Vs) voltage tolerance ‘
TR AT SRR R (] o | ST —
o %?51&;?%%%%? o i Bulk pack Code B3 Description
The first two digit ignificant, DS % e
anfﬂ tl;; t;vilrjd ig:'nsn;f;lgfmz:rzz. F Bulk Forming pﬁk None BEFRHB Bulk pack
5l) 62057 E1se BEFRAF LR HE) , SEEE15mm

Bulk forming, Lead pitch 15mm
Ex.) 622 means: - - - —
62 10?=6200v E25E BERRGF (AR HE), SL185E25mm

. . Bulk forming, Lead pitch 25mm
B4k - Rt Dimensions

$5.3+04 ¢ A mm
r ~ Unit.mm
i¢0.501005 !."
. J = v
25.5min 10.0+1.0 25.5min
- .
B+=i2 Marking
P — DS (REBAMEXFTHRET)
D D D D Lot No. (Number with four digits maximum)
MMCC. ]
|:| |:| |:| @T&_*IT\ Trade mark
y L s
QRSHH (REMIAXFBREF)
BistE Characteristics Part number (Number with four digits maximum)
ERMEB RS E EFAHT BERE SRR & s ' ULBARIMEF i | CSAMUIBIMES @ | ENIMEINEF &
) = DC spark-over Insulation Electrostatic Surg/e current é%}ij.ﬁ?e A cﬁﬁﬁﬁ in UL recognized CSA recognized EN recognized
Part number voltage resistance capacitance capacity test voltage 9 5) 6) 7) 8) 9) EN60065
Vs IR 1kHz-6V max. | 8/20usec. UL1414| UL1449 | C22.2No.1 |c222No60065]  EN609S0-1
DA53-701M 700V (560~ 840) DC 250V _ _ 02) _
DA53-272M | 2,700V (2,160~ 83,240) AT o0y . on | 02 | 02
DA53-302M | 3,000V (2,400~ 3,600) DC 500V 8/20usec. AC1,500V—1min. o1 | 02 02) 04)
DA53-362M | 3,600V (2,880~ 4,320) | 100MQmin. 1pF max. Blszg‘égic' . 010(:'0A AC1,800V—-3sec. o1 | 02 | 02 O4)
’ imes
DA53-622M | 6,200V (4,960 ~7,440) AC3,000V-3sec. O1) - 02) | O3) 04)
DA53-752M | 7,500V (6,000~9,000) bC 1,000V AC3,600V-3sec. O1) - 02) | Og) 04
DA53-782M | 7,800V (6,240~9,360) AC4,000V—1min. o1) - - O4)

1), S5ESEE(ACI25V : VImA=270V, 8 Joule Min at 2ms. AC250V : VImMA=470V, 8 Joule Min at 2ms) BB S s (S 408 [RiE. 1BE%) R HIALE.
Approved if used together with a varistor (AC125V : VImA =270V, 8 Joule Min at 2ms. AC250V : VImA =470V, 8 Joule Min at 2ms), electrically connected in
series by means such as twist and soldering, staking, welding etc.

2). 5E&EE(AC125V : VIMA>270V, D=>o5mm. AC250V : VIMA =470V, D>o5mm) B SR (S 518 EHE . 185%) BT #iAiL.,

Approved if used together with a varistor (AC125V : VImA>270V, D>@5mm. AC250V : VImA =470V, D>g5mm), electrically connected in series by means
such as twist and soldering, staking, welding etc.

3). 5E&EME(AC125V : VIMA>270V, D>o14mm. AC250V : VIMA=470V, D=>o14mm) B S R1E (SEE5E. FiE. BES)BITHIAE.

Approved if used together with a varistor (AC125V : VImA>270V, D>g14mm. AC250V : VImA =470V, D >g14mm), electrically connected in series by means
such as twist and soldering, staking, welding etc.

4). SEHEME(VIMA=>470V, D>0obmm) S &5 (S&L5IR. Ei. BES)BTHIME.

Approved if used together with a varistor (ViImA =470V, D> g@5mm), electrically connected in series by means such as twist and soldering, staking, welding etc.

5). UL Standard UL 1414 File No. E89615

6). UL Standard UL 1449 File No. E318314

7). CSA Standard C22.2 No.1 File No. CA111411

8). CSA Standard C22.2 No0.60065 File No. CA111411

9). DAS53 has received recognition to EN60065, EN60950-1 through TUV. Report No. J9851289 (DA53-752M,782M), J9850855 (DA53-302M,362M,622M)
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DA38

DA38

For Power Lines

y3gdosav aounsl
Bas A

DASBZF AR TR S B AURBRIPTI. SRIBEN L, TEREH
ACT B ERY, RBEERACRANENERENRBHIERRBRETTHE.

__ESds

QLR E /NG, (EfR3.8mm, KE10mm)

OB £ FMACH B EiX K.

ORURI N 4T, BRI AR,

O AR/, BEMLR.

O FREN N RERBRIMEEL.

@7 UhE GRS E 3,

O TR,

O LIRS H TS ZE .

ODA3BR I T & el R B R SRS B REEERA.

WA S
DA38 -

A&

Series

Part number system
272 M

HERMEBREE(Vs) ERMEBIEREERRE
DC Spark-over DC Spark-over
voltage (Vs) voltage tolerance

DA38 has a micro gap cut to an accuracy of several tens of microns in width
for rapid response against induced lightning and electrostatic discharges.
Allows performing the AC withstanding voltage test.

This series are ideal for protecting power supplies against surge voltage.

BFeatures

@®Small size. (83.8mm Length 10mm)

@Allows performing the AC withstanding voltage test.

®Quick response for surge voltage, and low limiting voltage.

@Small capacitance and excellent insulation resistance.

@Stable for repeated discharge test conditions and environmental fluctuation.
@Axial taping available.

®No polarity.

®No dark effect.

®DA38 Series combined with varistor can be used as surge-protecting
elements in power supplies.

T - A21F

BEER RHIKILS
Packing form Special code

P SERET o €3 ies N -
HJZ{A%@E;?%?%%?&&%, B Bulk pack Cog 15 AF Description
The first two digits are significant, i SET =
and the third is number of zeros. T Taping Form None BERAANB Buk pack
— BERXATHESHT), s5SmmiEEE
@)) g;zﬁ;ms: A21F Axial Taping, Lead pitch 5mm
27x10%=2700v
RTH . .
Bk - R+ Dimensions
¢3.810.5¢ BA.mm
r ~ Unit. mm
l $0.50+0.05 A
B
m WAy, S
< 0 \$§
f &
25.5min R 10.0£1.0 R 25.5min R .Qi;.
&
- RN
Bt Characteristics
EARETHEE BRI WEEE | RERE I ACH S ULAHEMER & | G028 | SR
B 5 DC spark-over Insulation Electrostatic | Surge current éurgé life AC withstanding recognized | cShrecogized | EN recognized
Part number voltage resistance capacitance capacity test voltage 5) 6) 7) 8
Vs IR 1kHz-6V max. 8/20usec. UL1414 | UL1449 |CSA C22.2 E’\!‘\Ie%gggi
DA38-102M 1,000V (800~ 1,200) - - 03) - -
DA38-152M 1,500V (1,200~ 1,800) - - (@) - -
DC 500V 8/20usec. 8/20usec ACT,000V—1min.

DA38-272M  |2,700V (2,160~ 3,240) 2.000A v A 2oy Amin. Oon | 08 | O3 -

DA38-302M  |3,000V (2,400~3,600)| 100MQmin. 1pF max. 300times AC1,500V—1min. o1 | O3 | O3 | 04

DA38-362M | 3,600V (2,880~ 4,320) AC1,800V-3sec. O1) | O3 | O3 | 04

DA38-452M 4,500V (3,600~ 5,400) AC2,000V—1min. 02) - =

DC 1000V 1500A
DA38-622M 6,200V (4,960~ 7,440) 200times AC3,000V—1min. 02) - - -

1). SESEME(AC125V : VImA=>270V, 8 Joule Min at 2ms. AC250V : VImMA =470V, 8 Joule Min at 2ms) B3 S i (S48 EiE. 2% B THAIL.
Approved if used together with a varistor (AC125V : VImA =270V, 8 Joule Min at 2ms. AC250V : VImA =470V, 8 Joule Min at 2ms), electrically connected in
series by means such as twist and soldering, staking, welding etc.

2). SEHEME(VIMA=470V, 8 Joule Min at 2ms) B S (S4LKIE. i, 1B BITTHIAE.
Approved if used together with a varistor (VImA =470V, 8 Joule Min at 2ms), electrically connected in series by means such as twist and soldering, staking,

welding etc.

3). 5E&EpHE(ACI25V : VIMA=>270V, D=65mm. AC250V : VIMA=470V, D>05mm) B S H i (S48, FiE. 1BE%) B THIAL.
Approved if used together with a varistor (AC125V : VImA>270V, D> @5mm. AC250V : VImA =470V, D> g5mm), electrically connected in series by means
such as twist and soldering, staking, welding etc.

4). SEHHEE(VIMA=470V, D=>o5mm) B SR (SEKIE. EiE. BES)THIANLE.
Approved if used together with a varistor (V1ImA>470V, D>e5mm), electrically connected in series by means such as twist and soldering, staking, welding etc.

5). UL Standard UL1414 File No.E89615

6). UL Standard UL1449 File No.E318314

7). CSA Standard C22.2 No1 File No. CA111411

8). DAS38 has received recognition to EN60065, EN60950-1 through TUV. Report No. J9950875
BHHRMIE R IERE.

Please consult us for available
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DSA

DSA

For Power Lines

L3

O ZATBMERE. FREKSFRBEMBRBIE,

HMFeatures
®The Models of this series are extensively used as surge-protecting

eonmAE/) UATEEs elements for electronic equipment in low-voltage and low-current circuits ,g
i o = o~ N such as telecommunication equipment and sensor lines. i
AT 3 5K =\ 15 F 1Y [ 3 HE . . X . .
® DSA\A ijﬁ%$¢f’ﬁ%¢%q} 5&&&%@\:%{5&%@%%@;& Al @ Excellent for protecting signal lines that require low capacitance. Ui
OL BRI T, EH/IFHTRBRKABTHTACHBERR. ® The DSA-A-type combined with varistor or a cement resistor can be used e
(2,400V X £ ) as surge-protecting elements in power supplies. #®
@ DSA-A RIS ULIAIEESE A5 EMBEEE R (RGBS5L-3QK) A&fE., o @ Allows performing the AC withstanding voltage test without removal of the
YEH UL IS IAIE = @ . (UL1449 X5 E318314) surge absorber.
@®DSA A-type series displaying the “MMCC” trademark (except 402MA,
452MA) are UL-recognized protectors when connected to the appropriate

*EBHEISEFKE CSA, TUVIAE, HBIBEEALT.

WESHIRL

varistor (UL recognized) or a cement resistor (RGBS5 3QK) in-series. (UL1449
File No.E318314)

*Some models are approved by CSA, TUV.
Please contact us for details.

Part number system

DSA - 242 M A - 05 F25 (UL)
ESIE TMEBFIREBE(VS) ERMBHAREERFRE 2 SHERE TR UL1449A1E = @Ric S
Series DC Spark-over C Spark-over Shape Lead wire Forming UL 1449 Recognized
voltage (Vs) voltage t‘olerance diameter
\
B2 EENERET. 5, L ehi x x TR ULTATE™ &
EIMMFRTRE. L £15% A Axial None 004 None| Standard (CRART Recognized
The first two digits are significant, and T FULGTEE
the third is number of zeros. +900, INEUH ] 2 T * A
M| £20% S Axial small 05 005 F25 Forming UL Not recognized
) 242357, 24x10%=2400V L
Example Assume the designation is 242. —_UioT| & HA o (B2 R ot
This means that the spark-over voltage is:24 x 10°=2400V Processed ;S (Ei’%d'm%;;—}i&g(f}) .
Lot No. (Number with four digits maximum)
/A S H i 2 i
7, . Ky U10TE! i A ©] 142400V
.ﬁ/'{k R—J- DlmenS|0ns Vs range of U10T type : 300~ 2400V OOMMOCCO \
DSA
DSA-A Type Bf.mm DSA-U10T Type Bfr.mm 301L
Unit.mm Unit.mm
$0.4-05 560405 | 25.0+3.0 | 100%30 | MMCCH#5E . {XEPH|ZEUL1449iAE /= @ £ .
| 2o __ ‘ ‘ ‘ B B ERENH] 25
f - MMCC Trademark Part number
‘ * ‘ 4020 Only parts marked with the MMCC trademark
230430 | 210+30 230430 $05£0.05 are UL1449 approved.
DSA-A/S Type DSA-U10T Type
DSA-S Type FAI.mm DSA-A-05F25 Type 4. mm
Unit.mm Unit.mm
$0.4+0.05 $3.8+0.4 $0.5%0.05 $6.0+0.5 : .
f r\ * ‘ 45£1.0 210430
225+2.0 - 17.0£2.0 ' 26.5+2.0 ' 25.0+0.5
26.3%15
W45t Characteristics
FEAR S BRI AR R 28 25 PR HEAE SRSE SRSEEGT ACTi 88 & ULKUAR TAIE > &2 CSAJTAIF ENSAE
Shape Part number DC spark-over Insulation Electrostatic | Surge current | Surge life AC UL recognized 8) 9
voltage resistance capacitance capacity test. Withstanding 5) ) 7) CSA approved | EN approved
Vs IR 1kHz-6V max.| 8/20usec. voltage UL1414|UL1449|UL497B 8) °)
3¥DSA-301LA 300V/(255 ~ 345) DC100V - - O2) (@) - -
3¥DSA-501MA 500V(400 ~ 600) - - O2) @) - -
DC250V
3DSA-701MA 700V(560 — 840) - - O2) @) - -
3DSA-102MA 1,000V(800~ 1,200) SmEz - - O2) - - -
3DSA-152MA | 1,500V(1,200~ 1,800) Lead wire - - O2) - - -
DSA-242MA | 2,400V(1,920 — 2,880) diameter ASIgoovamn | O1 | O2) - O3) -
DSA-282MA | 2,800V(2,240~—3,360) :1500A A1 9%0V.Amin. | D) O2) - O3) -
A-type DC500V > -
DSA-302MA 3,000V(2,400 ~ 3,600) SHER AC1,500V-1min. O1) O2) - O3) O4)
DSA-332MA | 3,300V(2,640 —3,960) Lead wire 8/20psec. O1) O2) - 0O3) O4)
100MQmin. 2pF max. diameter 100A AC1,800V-3sec.
DSA-362MA | 3,600V(2,880—4,320) ©0.5mm 300times O1) O2) - O3) O4)
DSA-402MA | 4,000V(3,200~ 4,800) i2000A AC2,000V-imin. | O1) - - O3) O4)
DSA-452MA 4,500V(3,600—5,400) AC2,000V-1min. | O1) - O3) O4)
DSA-622MA | 6,200V(4,960 ~7,440) DC1000V AC3,000V-3sec. | O1) - - O8) O4)
DSA-752MA 7,500V(6,000 —9,000) AC3,600V-3sec. O1) - - O3) O4)
DSA-301LS 300V(255 — 345) DC100V SmEE - - - (@) - -
DSA-501MS 500V(400 ~ 600) S ©0.4mm - - - O - -
Stype DSA-701MS 700V(560 — 840) 50 10004 _ _ _ o) = -
DSA-102MS 1,000V(800 ~ 1,200) DC500V - - - - - -

SESEEE (AC125V : VImMA=270V, 8 Joule Min at 2ms. AC250V : VImA =470V, 8 Joule Min at 2ms) 835 &3 (S 4 55IE .

Ei. BES)RITHIAE.

Approved if used together with a varistor (AC125V : VImA =270V, 8 Joule Min at 2ms. AC250V : VImA =470V, 8 Joule Min at 2ms), electrically connected in series by means
such as twist and soldering, staking, welding etc.

2). 5XATIEENEEAEE(ACI25V RGBS5L-30K) B S &% (SALKIR. [Ei . BES)NTHIME, 8FULAMEESEHEACI25V : VIMA>270V, D>05mm. AC250V : VIMA=>470V, D=>05mm),
Approved if used together with a resistor (AC125V : RGBS5L-3QK) or a UL approved varistor (AC125V : VImA =270V, D= eg5mm. AC250V : VImA =470V, D=>05mm),
electrically connected in series by means such as twist and soldering, staking, welding etc.

3). 5E&HME(AC125V : VImMA=270V, D=05mm. AC250V : VIMA=>470V, D=>o5mm) S &% (S 508 . FiE. 1FE% )BT HIAL.
Approved if used together with a varistor (AC125V : VImA =270V, D> e5mm. AC250V : VImA=470V, D= o5mm), electrically connected in series by means such as twist and soldering,
staking, welding etc.

4). SEHHEME(ESBEEBEVIMA). 470VIXE, R o10mmil b)) BS & (SELSE. K. BES)THRIAL.
Approved if used together with a varistor (VImA=470V, D=010mm), electrically connected in series by means such as twist and soldering, staking, welding etc.

5). UL Standard UL 1414 File No. E89615

6). UL Standard UL 1449 File No. E318314

7). UL Standard UL497B File No. E175280 DC spark-over voltage is described as break down voltage in the UL report.

8). CSA Standard C22.2 No.1 File No. CA111411

9). DSA has received recognition to EN60065, EN60950-1 through TUV. Report No. J9851289(DSA-752MA), J9251508(E:DSA-752MA [ S1 i & Fh) ,

. T[324#U10TH  U10T type can be provided 4

SAMITSUBISHI MATERIALS CORPORATION
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DB60

For Power Lines

y3gHosdv I94NS I
Bas A

DB60 -

DB60=Z X AMbs 77 AR B R IR FARBRIES . SIMEEERA5mm, &
MUNTG, BERERN,

| EEI=

O3 |EEE HSMMME B RHRR, EEBHEE.
OXAMBAN, RHRRRAIENMR.
@®100MQ M F s B4 PRI FME.

ODBOORF £ & Fh el R B SRS B BR A A E .

WA SR

Part number system
272 M

Bk HERMBHFREE HERNBEAREERTRE
Series DC Spark-over DC Spark-over
voltage(Vs) voltage tolerance

M +20%

AP R BEENERET.
BB FRTTRE.

The first two digits are significant,

and the third is number of zeros.

) 27257
Ex.) 272 meanes:
27X 10%=2700v

WK -

R~ Dimensions

The DB60 are designed specifically for power supplies using microgap
technology to discharge surges.

With a 5mm pitch and a small body size, the part takes up very little space on
the board.

B Features

®The 5mm pitch; radial taped parts can be mounted using automatic
insertion equipment.

@Superior surge response characteristcs due to microgap technology.

@High insulation resistance of over 100MQ.

@®DB60 series combined with varistor can be used as surge-protecting
elements in power supplies.

LLLLLLLL

— .
g Markin
8.5max . *T g
/ 4 s B 5
8.5max Color code Part No.
K 4 Color code
7 /\ &£ Black
B Brown
a Red DB60-272M
32.0max
% Orange
3.85+0.5 Yell
<> —»{|5.0+0.5 B elow
15.0+£25 &5 Green DB60-302M
l( < \\\ 3 Blue DB60-362M
\ / % Purple DB60-452M
\ H H ) x Gray
—p|
*T127+10 2 White
B Characteristics
S e B SETE ULAHARIATE ™ & ENSRAEINEF &
TR FREE Z@é%lﬁ?n %?Eﬁﬁg SRR R BEES ACH S UL recggnize;“ N rec})gmze;“
2 DC spark-over Insulation Electrostatic Surge current Surge life AC Withstandi
Part No. voltage resistance capacitance capacity tgst VI It naing 4) 5) ENE?(%OGS
Vs IR 1kHz-6V max. 8/20psec. ottage UL1414 | UL1449
EN60950-1
AC1,000V- 1min.
DB60-272M 2,700V (2,160~ 3,240) A1 200V-3sec. O1) 02) -
DB60-302M 3,000V (2,400~3,600)| 100MQ | DC500V AC1,500V-1min. Oon) 02) Og)
min. 1pF max. 8/20usec. 8/20ps§c.
DB60-362M 3,600V (2,880~ 4,320) 1500A 100A 200times AC1,800V-3sec. O1) 02) 03)
DB60-452M 4,500V (3,600~ 5,400) DC1000V AC2,000V-1min. O1) — O3)

1). 5E&®HEPHE(ACI25V : VIMA=270V, 8 Joule Min at 2ms. AC250V : VIMA =470V, 8 Joule Min at 2ms) B85 &k (S4LIE. EiE. [R5 ) BV #IALE.
Approved if used together with a varistor (AC125V : VImA>270V, 8 Joule Min at 2ms. AC250V : VImA>470V, 8 Joule Min at 2ms), electrically connected in

series by means such as twist and soldering, staking, welding etc.

2). S5E&HEE(ACI25V : VIMA=270V, D=05mm. AC250V : VIMA=>470V, D=>05mm) S & (G482, FiE. BES)BTHINLE.
Approved if used together with a varistor (AC125V : VImA>270V, D>g5mm. AC250V : VImA>470V, D >g5mm), electrically connected in series by means

such as twist and soldering, staking, welding etc.

3). SE&HME(VIMA=470V, D>obmm) B SR (S4KIE. EiE. FES)THINLE.
Approved if used together with a varistor (VImA>470V, D> g5mm), electrically connected in series by means such as twist and soldering, staking, welding etc.

4). UL Standard UL1414 File No.E89615
5). UL Standard UL1449 File No.E318314

6). DB60 has received recognition to EN60065, EN60950-1 through TUV. Report No.J50164463

AMITSUBISHI MATERIALS CORPORATION
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DSAHR DSAHR

For Power Lines

DSAHR
BFeatures

DSAHR
W=

O AT HRERARIBM M EEEMNTIRAE.

®Used to protect power supplies.

BWZE 245 Part number system

DSAHR - 1 1
e

Series

FATAC 125VE R4, = [a) 25 B iRk S 33t = 6]
Between AC125V lines or between AC125 lines and ground
FATAC 250V R4 = [a) 35 B Rk S5 33t = [6)
Between AC250V lines or between AC250 lines and ground

w

Abb%\'ﬁgtion

Bk R~ Dimensions

B
lﬁm
g &
l&rn
-
(7]
o
X
o]
m
X

| 21.5+1.0 | 17.5+1.0 |
R ).—>
MMCCH5 & | _ MMCC
Trademark DSAHR
e O
Part number 20.0
+1.0
Lot.No. =
(See below table) DDD
meaneE —— ACLILILIV
Rated voltage
U 0 i40+05 L
-1.0 | $0.8+0.05
15.0+1.0 9.0
Wit  Characteristics
TERE B 5 ERMEFIREE YBERPAH BERE SRR E JRIBE
Rated Part number DC spark-over Insulation Electrostatic capacitance | Surge current capacity Surge life
voltage voltage Vs resistance IR 1kHz-6V max. 8/20usec. test
AC125V DSAHR-1 500V(400~ 600) DC100V 8/20psec.
100MQmin 5pF max. 5000A 100A
AC250V DSAHR-3 800V(640~960) DC250V 300times

BDSAZR, DSANR, DSAHR
#t=%RAH% Lot No. system

Original waveform

SRBRRE

1.2/50usec. 10kV

#SHKRTTE Lot No. system

ENi2: At Marking color:white
(DSAZR:gray)

HESEREINFH . RREFRANEXFTE
Lot No. first character:factory

S ERENFH £ FENNRE—
Lot No. second character:manufactured year(Last one digit)

2kV/div.
200V/div.

HSEREINFH. £ AR (BT R)
Lot No. third character:manufactuerd month(See table below)

At

month

©

10{11[12
a . 5usec./div.
W5\ alB|c|p|E|F|a|H|J|K[L|M H

2/3|4|5(6|7|8

| . ESD 199554 F 4 = DSA-242MA 1 37 35 7

Example:E5D manufactuerd April,1995

2kV/div.
2kV/div.

Susec./div.

R BN Rz 45 (S3321{E) Surge response characteristics(Reference)

DSA-301LA ng /% 72 Response waveform

Susec./div.

1usec./div.

° SAMITSUBISHI MATERIALS CORPORATION



iRk

DSANR DSANR

For Power Lines

y3gdosav aounsl
Bas A

DSANR DSANR
W= HMFeatures
O E R R FEH, ®Used to protect power supplies.

oBAASERBUL. TOVIAILE,

@®Some models are recognized by UL, TUV.

Bz S+ Part number system

ESIE: BEEF
Series Abbreviation
1 BFACI25VERE 2 ] FIFACI125VEs L 5$ih > 8] FFAC250V e L 5 Bith > 8] FIFAC250VER L 53> A) (UL | | DEAME
Between AC125V lines (FATFACI1200VE &R ik ) (FAFACIB0OVEEMERY)  [10|  (FFAC2000VLELETH FEikk) UL Recognized
FTFACI125VE R4 S5t > 8] Between AC125V lines and ground Between AC250V lines and ground | B| Between AC250V lines and ground JEUL
2 Between AC125V lines and ground (For AC 1200V withstanding voltage test) (For AC 1800V withstanding voltage test) (For AC 2000V withstanding voltage test) % SAE= S
FIFAC250VE R = |85 FIFAC250VE R 5t > [8] FFAC250VE R 5 > 8] None ReLcJ:)_ r:i);ed
BRL S (FTAC1500V 44 i 18) (FIFAC2000V 447 FE 1 %) 9
Between AC250V lines or between Between AC250V lines and ground Between AC250V lines and ground
AC250 lines and ground (For AC 1500V withstanding voltage test) (For AC 2000V withstanding voltage test)
TN . .
M IXR~F Dimensions
8.7
+1.0
F—
MMCCH5&
Trademark
me
Part number 28.1
Lot.No. 1.0
UL#RiE
REVBIEULNER & 1. Acttv
UL mark
Only parts marked with this s
mark are UL approved.
pprov 15.0 fg'gs
BeeHeE &/VE —
Rated voltage Minimum
value
Bt Characteristics
MERE il = ERMEB RS E Pk qize HERE SR & RIBF® ACTiif &8 & ULAAEIAIE & ENTAIE
Rated Part number DC spark-over Insulation 1kHz-6V max. |  8/20usec. Surge life Withstanding UL approved | EN approved
voltage voltage resistance Electrostatic | Surge current test. voltage 3)
Vs IR capacitance capacity 1) 2)
1kHz-6V . 8/20, 3
A Hsec UL1414|UL1449
DSANR-1 500V/(400 ~ 600) DC100V - - O -
DSANR-2 600V(480~720) - - O -
DC250V
DSANR-2A 800V(640~960) - - - -
AC125V
DSANR-2B 1,100V(880~ 1,320) - — _ _
AC1,000V-1min.
DSANR-4 2,400V(1,920~2,880) DC500V AC1.200V-3sec. O - -
DSANR-6 3,600V(2,880~4,320) AC1,800V-3sec. - - -
100MQmin. 2pF max. 1000A 8/20usec.
DSANR-3 800V(640—960) DC250V 100A - - o) -
500 times
DSANR-3A 1,400V(1,120~1,680) DC500V - - - -
DSANR-5 3,000V(2,400~ 3,600) AC1,500V-1min. O - O
AC250V
DSANR-6A 3,600V(2,880~4,320) DC500V AC1,800V-3sec. - - O
DSANR-9 4,000V(3,200~4,800) AC2,000V-1min. - - O
DSANR-10B 4,500V(3,600~5,400) DC1000V AC2,000V-1min. - - @]

1). UL Standard UL 1414 File No. E89615
2). UL Standard UL 1449 File No. E318314 .
3). DSANR has received recognition to EN60065, EN60950-1 through TUV. Report No. J9251508

AMITSUBISHI MATERIALS CORPORATION
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DSAZR

DSAZR

For Power Lines

DSAZR
__EET

O X TN IREBBE T EM.

O T EMIN KR LM N BEEHIFIRE.
O HEISEFHRBUL. CSA. TUVIAIE.

W Z SR
DSAZR

¥
Series

1 -

HUEBE
Rated voltage

Part number system

301L
R ER{EMHIDSA

Inside DSA's part number

DSAZR
B Features

®Used to protect power supplies.
®EXxcellent for protecting TV-tuner circuits.

®Some models are recognized by UL, CSA and TUV.

AC125V
AC250V
7 L . .
B# KR~ Dimensions
215+05 85105
MMCC#5# a A
Trademark
. MMCC
=3
Part number DSAZR
CSA#RiE —
(REDHIZECSANEF & k. pa— OO0 285£05
CSA mark 5
Only parts marked with this Lot.No.—| D D D shv A
mark are CSA approved. ————— 7
TOViziE -
(REDHIETOVIAE ™ . teerr AC LTIV
. ated voltage
TOV mark
Only parts marked with this
mark are TUV approved. $0.5+0.05 ||, _ ||.90.8%+0.05|6.0+1.0
4.2
125405 S%MH
Reference value
B4t  Characteristics
. s HERE T ULHAEIAE = & | CSAAR
P AEE % . SRIBM & NN - Ny o SEy
HEBE i) Eﬁ;éﬁi %ﬁ?g\ffg ﬁig%gh Electrostatic Su/? ffﬂim SRBE ACHi} e [ UL recognized | ALE & ENIALE
Rated Part vgl tage resistance capacitance cg acit Surge life Withstanding CSA appoved | EN approved
voltage number g ! 1kHz-6V max. pacity test. voltage 1) 2) 3) 4)
Vs IR c 8/20usec. UL1214|UL1249
DSAZR1-301L 500V(400~600) DC100V - - O - -
DSAZR1-501M 600V/(480~720) DC250V - - O - -
DSAZR1-102M 1,100V(880~ 1,320) - - - - -
DSAZR1-242M | 2,400V(1,920~2,880) ooovamin-l O @) o) -
AC125V DSAZR1-282M 2,800V(2,240~3,360) AC1,250V-3sec. O O O -
DC500V
DSAZR1-302M 3,000V(2,400~3,600) AC1,500V-1min. O O O -
DSAZR1-362M 3,600V(2,880~4,320) AC1,800V-3sec. O O O -
DSAZR1-402M 4,000V(3,200~4,800) AC2,000V-1min. O O O -
100MQmin. 2pF max. 1000A 8/20usec.
DSAZR1-452M 4,500V(3,600~5,400) DC1000V 100A AC2,000V-1min. O - O -
300 times
DSAZR2-501M 800V(640~960) DC250V - - - - -
DSAZR2-102M 1,400V(1,120~1,680) - - O - -
DSAZR2-242M | 2,400V(1,920~2,880) o ooy s O O - -
AC250V DSAZR2-302M 3,000V(2,400~3,600) DC500V AC1,500V-1min. O O O O
DSAZR2-362M 3,600V(2,880~4,320) AC1,800V-3sec. O O O O
DSAZR2-402M 4,000V(3,200~4,800) AC2,000V-1min. O O O O
DSAZR2-452M 4,500V(3,600~ 5,400) DC1000V AC2,000V-1min.| O - (@] (@)

1). UL Standard UL 1414 File No. E89615

2). UL Standard UL 1449 File No. E318314

3). CSA Standard C22.2 No. 1 File No. CA87070
4). DSAZR has received recognition to EN60065, EN60950-1 through TUV. Report No. J9251508

B
lﬁm
g &
l&rn
%%
(7]
o
X
o]
m
X
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DE37

DE37

For Communication Lines

y3gdosav aounsl
B S

DE37RFF&5mms| HIB BEHE R MR . BEEMEARIBRES. ZRIE
#/NI5, JRIBMY 21X 1500A (8/20usec. ), # e &3EE A300~4500V, HAF
400VHY = @ FFEADSL POTS SRR FARIAR . [TU-T (EPReEBEEHEE RIu#A%)K.20
HK.21¢9Basic Test Condition (BEAKKFZMH), HAXERHFZHAATEA
R AAADSL BE=%, RS —BUFT.
¥POTS. Plain Old Telephone Service

L9

O A5SMmME| BB R B HRR, BEABHESE (THhSERHIAE15.5mm
AT, (2700V Y+ S FBRSN)

O] ik At gas (IEI R B A th ol LM B ahff%) .

OIPF THREERE, FSEBRKUANSERERES.

OXAMBAR, BARRIRBIMNR.

OEH100MQ Y S BB,

WS Part number system

The DE37 surge absorbers have a 5mm pitch and are ideal for power
lines and communication networks. This compact device can handle surges
of up to 1500A(8/20usec.) and is available in several voltages ranging from
300V to 4500V.The 400V part meets the standard for ADSL POTS* splitters:
ITU-T(International Telecommunication Union test standard) K.20 and K.21
Basic Test Condition, and has already received good response from both
service providers and home users in ADSL splitters.

BFeatures

®The 5mm pitch; radial taped parts can be mounted using automatic
insertion equipment (the part is lower than 15.5mm).
(except the item of over 2700V)

@®Also available in axial taping (the glass tube can be mounted flat using
automatic insertion equipment).

@®Can be used on megabit class high speed without attenuation of signal due
a capacitance value of less than 1pF.

@Superior surge response characteristics due to microgap technology.

@®High insulation resistance of over 100MQ.

DE37 401

w

S

00

B

EYIES ERMEHFREE (Vs) HRMBEAREERTRE RWHE R s R BEER
Series DC Spark-over DC Spark-over Taping form Taping dimensions Packing form

voltage(Vs)

voltage tolerance

’_1

E{7. mm Unitmm

BRI R T B EENE T, L| +15% A i (M) Bty it 5 AT B {8185 B R
TR RE, Axial taping Symbol Taping width Pitch Bulk pack
The first two digits are significant, M +20% Z () B & (2 R R
and the third is number of zeros. D Radial taping 04 Radial taping 127 F Flat pack taping
+20% ™ 12 26 10
ol T4
. T
- | i
YRIn . .
W&k - R~ Dimensions
Bfr. mm
$3.7+04 Unit: mm
| #0.50£005 v;’
ah T ¢
30.0+3.0 ‘ 7.0+1.0 ‘ 30.0+83.0
T T
BiFE Characteristics

i s HRMEFREE L BEAE TRIBT E FH iR ACTif 88 & ULHABIATE ™= & ENSURINEF &

Part number DC spark-over Insulation Electrostatic | Surge current Surge life Withstanding UL recognized EN recognized
voltage resistance capacitance capacity test Voltage EN60065_8)
Vs IR 1kHz-6V max.| 8/20usec. UL 497B 5) | UL 1414 6) | UL 1449 7) | £N60950-1

DE37-301L 300V (255~ 345) DC 100V o
DE37-351M 350V (280~ 420) 8/20 pusec. o
DE37-401W 400V (340~ 480) DG 250V 100A 300times @)
DE37-501M 500V (400~ 600,

8750 ¢ )| 100mamin. 1pF max. (B/Lgoggc ) : o
DE37-272M 2,700V (2,160~ 3,240) LLsec. AA%},%%%\\//-};S(;T;' _ o1) 0 3)
DE37-302M 3,000V (2,400~ 3,600) DC 500V 8/20 usec. AC1,500V-1min. - O1) [Ok)] O 4)
DE37-362M | 3,600V (2.880~4.320) 100A 200times [ A1 goov-3sec - o 03) 04
DE37-452M 4,500V (3,600~ 5,400) DC 1000V AC2,000V-1min. — 02 - O 4)

1), #&5ESEHME(ACI25V : VIMA=270V, 8 Joule Min at 2ms. AC250V : VImMA =470V, 8 Joule Min at 2ms) B8 S &4 (S 4008 15 (RS ) BIHHAT .
Approved if used together with a varistor (AC125V : VImA =270V, 8 Joule Min at 2ms. AC250V : VImA =470V, 8 Joule Min at 2ms), electrically connected in series by means

such as twist and soldering, staking, welding etc.

2). Z5EHEME(VIMA=470V, 8 Joule Min at 2ms) BB S 3% (S LR [FiE IR ESE ) BIBIAT .
Approved if used together with a varistor (VImA=470V, 8 Joule Min at 2ms), electrically connected in series by means such as twist and soldering, staking, welding etc.
3). E5EHBEME(ACI25V : VIMA=270V, D=g5mm. AC250V : VIMA=470V, D>g5mm) B S &1k (SEEIR FiE 1255 BIHIAT.
Approved if used together with a varistor (AC125V : VImA=270V, D=>g5mm. AC250V : VImA =470V, D=g5mm), electrically connected in series by means

such as twist and soldering, staking, welding etc.

4). ES5EHBMA (VIMA>470V, D>obmm) B85 E 1 (SLEIE. F . IFES) AT,
Approved if used together with a varistor (VImA=470V, D> g5mm), electrically connected in series by means such as twist and soldering, staking, welding etc.

~N O o

)
). UL Standard UL 1414 File No. E89615
). UL Standard UL 1449 File No. E70785 or E318314

8). DE37 has received recognition to EN60065, EN60950-1 through TUV. Report No.J50164439

. UL Standard UL 497B File No. E175280 DC spark-over voltage is described as break down voltage in the UL report.

BITU-T K.20 Basic Test Condition (A< I & 14)

ORI K
10/700 psec 1.5kV/4kV (25Q ) +53%
OACE N XL
ACB00V (600Q ) 1sec. 5%
OACE X%
AC230V(10-10000Q ) 15min
1B5hAC230VES, DES7—40TWARMERL .

AMITSUBISHI MATERIALS CORPORATION

B Basic Conditions for ITU-T K.20

®Surge Test: 10/700usec, 1.5kV/4kV (25Q), 5 times.
®AC Induced Test : AC600V (6002), 1sec., 5 times.
@®AC Cross Test: AC230V(10~1000Q), 15min.
(however, AC230V is too low for the DE37-401W to react)
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DSS

DSS

For Communication Lines

__EST

O TRIEN. AEIBAR. FEVNFBIRLMERRENIIRE,
Of T MFREAIERRZNIIRAE.
O3 B S EHRFULAAEIAIL,

WE SR
DSS

Part number system

301 L

BMFeatures —
@®Surge protection for telephone lines.(telephone, modem, facsimile etc.) B
@®Surge protection for telecommunication lines.(computer etc.) b %
@®Some models are recognized by UL. F &
i
#
(7]
o
X0
o]
m
X

S 00 B

Bk B A E (Vs) ERMEBFREERTFRE HHHER i R BEER
Series DC Spark-over DC Spark-over Taping form Taping dimensions Packing form
oltage(Vs, voltage tolerance
voltage(Vs) y—‘ %41, mm Unitmm ‘
AR TR EENE ST, L] +15% A e (BMR) R i HBEAMEE RE:3 B e
BB FRATR. - Axial taping Symbol Taping width Pitch Bulk pack
The first two digits are significant, ZhE () G (a1 B
and the third is number of zeros. M| £20% ¢ ! Eacgi?l?g;)airﬁ i 04 (HfjldiaI ta;ﬁmg) 127 F Flat paclzniaping
i) 3015z s G 12 26 10 R SRR
30% 10'=300v No taping 22 52 10 Reel taping
Ex.) 301 means: 00 P i
30X 10'=300v No taping
"/ Ay - -
Bk - R~ Dimensions
B mm
$3.3+0.4 ¢ Unit.mm
i $0.50+0.05
S 5
T
30.0+3.0 7.0+1.0 30.0+3.0
/.’/ F
e ,/'/
'/' F &
P
— .
M#xiZ Marking
T
. #—#  First color band #_— @  Second color band HE=@m7® Third color band
HERs Color code #2  Part number 4 =S+ A% The tens digit of product Lot No. | 4 == #t- Sk The unit digit of product Lot No.
& Black 0 0
® Brown 1 1
4 Red 201M 2 2
] Orange 301L 3 3
# Yellow 401M 4 4
% Green 5 5
B Blue 601M 6 6
kS Purple 7 7
L3 Gray 351M 8 8
=] White 9 9
&2k
it = HERMBHREE YA BERE SRIBTY 2 RIBHE ULKAEIAE ™ &
Part number DC spark-over Insulation Electrostatic Surge current Surge life UL recognized
voltage resistance capacitance capacity test
Vs IR 1kHz-6V max. 8/20usec. UL 497B 2)
DSS-201M 200V(160~240) O
DC 100V
DSS-301L 300V/(255~ 345) O
DSS-351M 350V(280~ 420) 100MQmin. 1pF max. 500A DOCE &A1) -
DOC 1cycle
DSS-401M 400V(320~480) DC 250V O
DSS-601M 600V(480~720) O

1). DOC 1cycle 10/1000usec. 1KV-12times, 100/1000usec. 1KV-12times respectively.

2). UL Standard UL 497B File No. E175280 DC spark-over voltage is described as break down voltage in the UL report.

10
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DSS DSS

For Communication Lines

DSSV DSSV

Wi BFeatures

O MTRIEY. BHIMIAR. FRNFBIRAMERLENIIRBURTSE
(UL1459, CSA-22.2 No.225-M90),

@ Protects telephone line equipment (telephone, modem, facsimile etc.)
against surge and overvoltage (UL1459, CSA-22.2 No. 225-M90).

y3gdosav aounsl
Bas A

WE SR
DSSV -

Part number system

301 L - YD

B3k HERMEBFHEE(Vs) HERBBFREERFRE 2N
Series DC Spark-over DC Spark-over Shape

voltage(Vs) voltage t‘olerance
RN FRTEEENERET. . Bhok 45T
BB FRATR. - +15% ‘YD‘ 4Tlermiﬁal ‘
The first two digits are significant,
and the third is number of zeros. M| £20%
Y/, Ay - -
MK - R<F Dimensions
DSSV-YD Type
TiE Top view fjE  Side view JE@E Bottom view

4.0+1.0

9.0£05 105+05 | 50405
b 05401 —

o | | o
R ,4‘,0 ‘ DSSV-301L-YD+—# 5
o1 Part number
\ \ MMCC [
18.00.5 12.5£0.5 @) CZD
4
MMCC 47 25 Lot No.
- -—1t—-0 Trade mark
o 3 o
$0.7+0.1 2, mm
Unit.mm
f . g
W44 Characteristics
B 5 HAMBFREE YELEIAH HEARE SR & SRIBF D ULIUAZIAE ™ &
Part number DC spark-over Insulation Electrostatic Surge current Surge life UL recognized
voltage resistance capacitance capacity test
Vs IR 1kHz-6V max. 8/20psec.
C UL 497A 3)
DSSV-201M-YD 200V/(160~ 240) 0G 100V Poe o
DSSV-301L-YD 300V(255~ 345) 100MQmin. 2pF max. 400A DOC#7E52)
DSSV-401M-YD 400V(320 ~ 480) DC 250V DOC 1cycle 2) O

1). FCC10/560usec. 100A +3times, 10/160usec. 200A +3times
2). DOC 1cycle 10/1000usec. 1KV-12times, 100/1000usec. 1KV-12times respectively.
3). UL Standard UL 497A File No. E131010

BDSSVE! T B [E& L4 Overvoltage cut off properties of DSSV type

a5
Part number DSSV-301L-YD, DSSV-401M-YD
Shansk A AC600V—-40A—1.50sec AC600V-7A-5s€c AC600V-2.2A-30min
Applied conditions . . - . .
HAE
Rate of ignition n=100 0 0 0

HERIFEVHZ SO, UL60950, CSA-C22.2 No.225-M9O0H , A 3T 8 iEHLAY
BELRSMIERTEENRE, WFEASEE, DSSVRFIEREELIR,
FRMTRNIBIS 4R SURBR KSR R,

Overvoltage testing is required in both UL60950 and CSA-C22.2 No.225-M90.
The DSSV is effective in protecting against these overvoltage conditions by
opening the circuit.

11
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BIEZ%IR B
DSS DSS

For Communication Lines

BiRiBEma gt (3%(E) Surge Response characteristics (Reference)

SRSRESER  Original waveform
FCC 10/560usec. 800V DOC 10/1000psec. 1000V

BRI T
y3gHosav I94NS

200V/div.
200V/div.

10psec./div. 10psec./div.

W& Response waveform
DSS-301L, DSSV-301L-YD DSS-401L, DSSV-401M-YD
FCC 10/560usec. 800V DOC 10/1000psec. 1000V 0

200V/div.
200V/div.

[ i
10psec./div. 10psec./div.

EEEFE Varistor 270V EEE PR Varistor 390V

200V/div.
200V/div.

10usec./div. 10psec./div.

2 SAMITSUBISHI MATERIALS CORPORATION



LAt
=BEEDSS

HIGH VOLTAGE DSS

For Communication Lines

y3gdosav aounsl
Bas A

W=

OLEMIRE/NIG, BB RBENSHEE. (FH2700, 3000Vi24@F)

@DSS-272ME]iE FZACT200V-3F) s AC1000V-14340 . DSS-302ME]3& ZAC1500V-1
DEIACTTEIR Y .

ORI, BRAIEEIR.

OB AR/, BLM(100MQ M )R,

O FREN N RERARIFEEL.

O iR,

O ARSI .

OAZRFBFEULI414, UL1449. CSA. TUVIAIE.

BE S Part number system

DSS — 272 M -
Bk HRMEFREE(Vs) HRNEFHRBERFRE
Series DC Spark-over DC Spark-over

B Features

®High DC spark-over voltage in spite of compact size (2types; 2700, 3000V) .

@®DSS-272M and DSS-302M each correspond to 1200volts rms 3seconds or
1000volts rms 1minute and 1500volts rms 1minute AC withstanding voltage
tests respectively.

@®Quick response for surge voltage and low limiting voltage.

@®Small capacitance and excellent insulation resistance (100MQmin)

@Stable for repeated discharge test conditions and environmental fluctuation.

®No polarity.

®No dark effect.

@®This series are recognized under UL 1414, UL1449, CSA and TUV.

A 22 R
HHEHR R BERN
Taping form Taping dimensions Packing form

voltage(Vs) voltage tolerance ‘ ‘
| |
B2Rr i Ron B EENE REE e (BN ) R LS HHERNTEE [B136 e
" u%zig;gg;gﬁ&% ‘ M ‘ +20% ‘ A Axial taping Co?e Taping width Pitch B Bulk p:ck
The first two digits are significant, S %%ﬁ 12 26 10 F F 5 .
and the third is number of zeros. No taping 22 52 10 Flat pack taping
00 TRE R BRAWE
#]) 272%%  27x10%=2700V No taping Reel taping
Ex.) 272 means : 27 X 102=2700V
/s . .
B®ik - R~ Dimensions ;
B mm
$3.3+0.4 ¢ Unit: mm
[ A i $0.50+0.05
?
30.0+3.0 7.0£1.0 30.0+3.0
— .
BM#xi2 Marking [
: '
%—t  First color band EZ@#  Second color band
e Col d g
ZR=1et olor code #S  Part number 4 =S /MIE  The unit digit of lot number
& Black 0
ES Brown 1
a Red 272M 2
% Orange 302M 3
# Yellow 1
% Green 5
% Blue 6
% Purple 7
x Gray 8
=] White 9
Bi5tE  Characteristics
B 5 ERME R E YRR H BHERE SRIB & SRIBE ACHi & & ULHUAEIAIEF & | CSA#LAR ENIAIE
Part number | DC spark-over voltage Insulation resistance Electrostatic capacitance | Surge current | Surge life test | AC withstanding | UL approved CSA EN approved
Vs(V) IR 1kHz-6V max. capacity voltage 5) 6) |approved
uLt414lur 449 7
DSS-272M | 2,700V(2,160~3,240) 8/20usecs0A | AT120008%C | g | g) | (g) -
100MQmin. DC500V 1pF max. 8/20usec-500A 300:% , -1min.
DSS-302M | 3,000V(2,400~ 3,600) 300 times | AC1,500V-1min.| O1) | 02) | O3) O4)

-

. SULIATEES B (AC125V : VIMA=270V, 8 Joule Min at 2ms, AC250V : VImA=470V, 8 Joule Min at 2ms) B8 S & 3 ( S 44418 R 15 (2% ) AT HIAIE.

Approved if used together with an UL approved varistor (AC125V : VImA=>270V, 8 Joule Min at 2ms, AC250V : VImA=470V, 8 Joule Min at 2ms), electrically connected in series by means

such as twist and soldering, staking, welding etc.
2).

SULMEESEE (VIMA>270V, D>o5mm) B S & 5 (S 4 LR i (55 ) BN 3IAE,

Approved if used together with an UL approved varistor (V1ImA=270V, D>=05mm), electrically connected in series by means such as twist and soldering, staking, welding etc.
3). SEEME (AC125V : VIMA=270V, D=g5mm. AC250V : VIMA=470V, D=>o5mm) S & (S 515 FiE 1RE%) B T #IAE.
Approved if used together with a varistor (AC125V : VImA=270V, D=>5mm. AC250V : VImA=470V, D=e5mm), electrically connected in series by means such as twist and soldering,

staking, welding etc.
4). SESEM (V 1MA=470V, D=o10mm) B8 S B (SELIE . F i IEES) ATTHIAE,

Approved if used together with a varistor (VImA=470V, D>@10mm), electrically connected in series by means such as twist and soldering, staking, welding etc.

5). UL Standard UL1414 File No.E89615
6). UL Standard UL1449 File No.E70785 or E318314
7). CSA Standard C22.2 No1 File No. CA111411

8). DSS-302M has received recognition to EN60065, EN60950-1 through TUV. Report No J9750615.

AMITSUBISHI MATERIALS CORPORATION
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LA b
EHEEDSS

HIGH VOLTAGE DSS

For Communication Lines

VI8 (3%1E)

Characteristics (Reference)

DSS-272M DSS-302M
3000
3000

S S

[ [

& 2000 [ 2

° °

° o 2000 -

2 2

© ©

ey ey

2 2

a a

» 1000 Glow discharge region "

w FEAHEE #1000 [~ Glow discharge region

g Arc discharge region g FEFEHER

BIRE Arc discharge region
0 | | \ BT ER
1078 102 10-1 ‘
0
e EE R Discharge current(A) 102 10

MR BN R (2% 1E)

SRR R
Original waveform
1.2/50usec.10kV

DSS-272Mijg R 3 72
DSS-272M Response waveform

DSS-302Mrjg R 35 72
DSS-302M Response waveform

2kV/div.

2kV/div.

2kV/div.

Surge Response characteristics (Reference)

———-——

0

1usec./div.

1usec./div.

1usec./div.

14

JiEE B85 Discharge current(A)

BRI T
y3gHosav I94NS
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B G
CDA70 (M5 F5X)

CDA70 CCHIP TYPE)

For Communication Lines

CDATORT Fr BB 5 8% AL e R IR 128

BRZ40327
EVIR

W=

H3gyosav 394NS I
BlesT IS 3T

Lo AIA

LI TR A 170 6pF L TR B B 8.

RENBUEE S BR, R#&8/20 us-2,000ARIAIHH R

O IA032FLARAY/ NSy XY B AR
O XM IEGE. BRI

O 5T T i SR BE 15
@0.6pFIU THREFEBE AR

@B 100M Q ) _E A58 46 25 B8 P 455 14
O iEiT UL 1449474

OROHSIER &

BZE S#p Part number system

CDA70 is a chip type surge absorber for protecting communication networks
with excellent surge protection characteristics and low capacitance less than
0.6pF. Even with its small package design, it is easily able to withstand
2,000A (8/20usec.) surge.

B Features

@ Standard small chip package; EIA 1612, height; 2.3+0.2mm
using automatic equipment

@ Can be used with flow or reflow solder

@ Low capacitance of less than 0.6pF means no appreciable
attenuation on high-speed, megabit class communication signals.

@ Excellent insulation resistance over 100Mohm

@ Recognized UL1449

@ RoHS directive conformable

CDA70 - 302 X - T M
B3k TR FF AR IE (Vs) T R E R IRE R #RICILS
Series DC Spark-over DC Spark-over Taping form Marking
voltage(Vs) voltage tolerance
GIPIVES €L Sl Vi CECLCE ’—’—‘—‘ B | MR
BF #HFRTRE. X | +40%:-20% Bulk
The first two digits are significant, P
and the third is number of zeros. T Taping
) 30257~ :
30 % 102=3000v
Ex)302 means:
30X 102=3000v
oA v - - LY
Bk - R~f(mm) Dimensions (mm) BiEF1E#E%4S Recommended Land Pattern
L1 L2
3.50mm
T
/ L 40%02
w W  32+0.2 L1
L T 2.3+0.2 2.9mm
Lil20.4+0.2 (mm) :
4.85mm [ smsm(Coppen)
B3¢ Characteristics
B SEE 4 i BEAE S ETE sy ULAARIAIE & | ENFUAEIALE ™ &
LU HRBETHEE LML Electrostatic capacitance SRR & il ACTH B £ UL recognized | EN recognized
DC Spark-over voltage Insulation resistance 1KHz-6V max Surge current Surge life withstanding
Part number Vs IR c ’ capacity test voltage UL 1449 1) IIEENI%%%GSSO _21)
. 2000A 100A 300 times .
CDA70-302X 3,000V(2,400~4,200) | 100MQmin. | DC 500V 0.6pF max. (8/20usec) (8,/20usec) AC1500V-1min. O O

1). UL Standard UL 1449 File No. E318314 .
2). CDA70 has received recognition to EN60065, EN60950-1 through TUV. Report No.J50164470

AMITSUBISHI MATERIALS CORPORATION
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LE g
CSA70 (M=)

CSA70 CCHIP TYPE)

For Communication Lines

CSATORIME AR B EAEARARE . XRAXASHESERROHLITN,
KT A REURB N FFEMO.GpFIA TR ERE, AT REBNT, RB
iy 834 1,500A (8/20 usec.), HAH400VEy ™= mFF&ADSL POTS 7 E&= FAHLAR .
ITU-T(EFrE SBEE - I H48 ) K. 205K .21 fBasic Test Condition
(BEARBRM).

L

OfEFA0FLRAY N RS . EBEEMER. RN RERIEE.
OXAMBAR, REMRHRBINRR.
O0.6PFIUATHREERE. FoARANENSERERFS.
®100MQ U LBy PR 1.

O THILKAES, EXELH M.

O KB ULA97BINIE.
B S#)p Part number system
CSA70 - 401 L - T
B3k ERMEB IR E (Vs) ERMEB RS ER T RE wmHER
Series DC Spark-over DC Spark-over Taping form
voltage(Vs) voltage tolerance
BRI TR EENEH *{; B| M=
¥, EBFRTRE, L | *15% Bulk
The first two digits are significant, o o
and the third is number of zeros. M| *20% T Tan:,iz:g
51) 4015R7%
40 % 10'=400v
Ex)401 means:
40 10'=400v

Dimensions (mm)

WK - R~F(mm)

CSA 70 is a chip type surge absorber for protecting communication networks.
Through our long history of developing microgap products, we have been able
to realize a product with excellent surge protection characteristics and low
capacitance of less than 0.6pF. Even with its small package design, it is easily
able to withstand 1,500A (8/20usec.) surges. Meets the standard for ADSL
POTS* splitters, in accordance with ITU-T (International Telecommunication
Union test standard) K.20 and K.21 Basic Test Conditions.

*POTS : Plain Old Telephone Service

B Features

@®Standard small chip package (EIA 1612, height 2.3+/-0.2mm), for use with
standard place and reflow solder equipment.

@Superior surge response characteristics from microgap technology.

@®Low capacitance of less than 0.6pF means no appreciable attenuation on
high-speed, megabit class communication signals.

@®High insulation resistance of over 100MQ.

@®Use tin plated electrodes and are completely lead free.

@This series are recognized under UL497B.

Recommended Land Pattern

WEFEETS

L1 L2
3.50mm
T
L 4.0+0.2
W W 3.2%0.2
L T 2.3+0.2 2.9mm
I .
Lilz 0.4£0.2 (mm) aamn. I 5355 (Coppen)
B3 Characteristics
B S HRMBFREE B ME BERE SRIBT 2 SRIBE ULIUAEIAE ™
Part number DC Spark-over voltage Insulation resistance Electrﬂ(s;atlzsapacnance Surge current Surge life UL recognized
Vs IR Z-C max. capacity test UL 497B 1)
CSA70-301L 300V(255~345) DC 100V O
CSA70-401L 300V/(340~460) 100MQmin. 0.6pF max. 8,/2056c-1500A 8/20usec-50A o
DC 250V 300 times
CSA70-601M 300V(480~720) @)

1). UL Standard UL 497B File No. E175280

MR AR (S5 1E)
%$10/700usec. 4k V3R & 7906 & 5T
Response waveform against 10/700usec. 4kV

CSA70-401L BEat=3il
Thyristor type 350V

T
CSATOR 3 fna R 45 M E A H L5700
NEUNFSER,

100V/div.
100V/div.

I=IE§;%%EE

10usec./div.

16

I U -
AENENRNEE

10usec./div.

Surge Response Characteristics (Reference)

RSB
Varistor 390V

100V/div.

10usec./div.

b SE R

H3940s4aV 39D4Ns

SAMITSUBISHI MATERIALS CORPORATION



Bis&%ER
CSA70 (&) CSA70 (CHIP TYPE)

For Communication Lines

y3gHosav I94NS
BT R F

BiENRLS M (S32{8) Insertion loss properties (Reference)

WEERR, CSATORFIAFOOPFUTHMBEERTE, FIL AR KLR
0 = @ ISRBEES.
\\ \\\\\ /,,/M:: E/JWLJETQG‘?
—~ \\ “@ / //,,w As can be seen in the figure on the left, the CSA70 series can be used on
i% 5 \ / megabit class lines without in bibiting the high-speed signals due to a low
§ \\ \ / capacitance of less than 0.6pF.
=
2| -0 ©)
g \
=
-15 —  ®CSA70%7%|
@ Varistor
®Sidactor
20 [ T T TTTIIT
1 10 100 1,000
Frequency/MHz

B CSA70-401L#YITU-T K.205 K21 fy E 4K 18 &4 (S%#)

SRt Le . 10/700usec.1.5kV/4kV (25Q) + 5%

Surge Test
N Rz 5% 72 Response waveform Rz ;& 72 Response waveform

10/700usec. 1.5kV 10/700usec. 4kV
-

100V/div.
100V/div.

O B I
H NN
o St et
nENENEEE

10usec./div. 10usec./div.

ACRE i % . AC600V (600Q2) 1sec.5k
Power induction Test

600 MEEFR, ERRKRT, CSAT0-40ILMIRETFREBER TH. FH, %%
M. BEFEHREL.
500
As seen in the figure on the left, through out the test, the breakdown voltage
s ././'\.__'\. never decreases, Furthermore, there is no charge in the insulation resistance
2 400 or capacitance of the part.
300
200
0 1 2 3 4 5
SMIREL(R)
Surge(times)

AC% X ikl . AC230V(10~10009)15min.
Power cross Test

{B5MINAC230VRS, CSA70-401LKNARE .
However, AC230V is too low for CSA70-401L to react.

N Efrox, CSA70-401LFFAADSL POTS* 43 B& S M 4% . ITU-T(EPRBEEEE K345 ) K 205 K.218)Basic Test Condition (EAIXIE & 1) .

As mentioned above, CSA70-401L correspond to ITU-T (International / Telecommunication Union Test Standard) K.20 or K.21 Basic Test Conditions for the
ADSL POTS* spliter standard

BEEEZFES I EI2T, Please refer to page 92 for soldering conditions.

'~ 0

17
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FhRFEE H
DSP

DSP
For ESD

W=

O THEHZFM. LLERE. VIR, BSHIEREREMNPHE.
O ATERKE. KUWRFMNFEARS (DSP-14INRERSN),
Ot T H Ak,

W SHIR
DSP -

ES IR
Series

Part number system
301

ERMEBFFIREBE(Vs)
DC Spark-over

N

ERMBEFREERTRE
DC Spark-over

B Features

@®Car radio, radio cassette, wireless, new media.

@Protection from electrostatic discharge in a CRT display or monitor TV.
(Except DSP-141N)

®Protection against electrostatic discharge.

S 00 B

HHERR R [2E S5
Taping form Taping dimensions Packing form

Itage tol Bt
voltage(Vs) voltage ‘O erance ’_1 Unﬁ :: ‘
e " - . 25 | GBANEE | @ BRE
Wm%@ﬁg;iﬁ;gﬁ&$ : M| *20% A i fl‘ fgiﬁzﬁ Code | Tapingwidth | Pitch B Bulk pack
The first two digits are significant, % (EEH) ) REaK
and the third is number of zeros. N| 30 B (R R o4 (Radial taping) | 127 F Flat pack taping
c Radial taping 11 26 5 R HEBE
) 3013%5- 21 52 5 Reel taping
30% 10'=300v Pt b TR
Ex.) 301 means: S No taping 00 No taping
30 10'=300v
TR R .
B#ik - R~ Dimensions .
4. mm
Unit.mm ’
026%04 /
i $0.50%0.05 i
a4 B g
T P &
30.0+3.0 70+1.0 30.0+3.0 // / y.
Vi
F e 7
— R
BM+zi2 Marking
[ l
HERRn $£—®%  First color band $ %% Second color band $=87%% Third color band
Color code IS Part number 4 =32 +Rr%k  The tens dijit of product Lot No. 4 = H#HSARCER  The unit dijit of product Lot No.
& Black 0 0
[l Brown 1 p
aq Red 201M 2 2
1% Orange 301N 3 3
S Yellow ” o
% Green 501N 5 5
% Blue 6 6
%® Purple 751N 7 7
x Gray 8 8
=] White 141N 9 9
W45t  Characteristics
_ HAM AT E BRI BORE BESH
3 s spark-over nsulation ectrostatic capacitance M
a bc k Insulati El i i Surge life
Part number voltage resistance 1kHz-6V max. tost
Vs IR C
DSP-141N 140V (98~182) DC 50V
DSP-201M 200V (160~ 240) b v
) 100 1500pF-0Q-10kV
DSP-301N 300V (210~390) 100MQmin. 1pF max. 200 times
DSP-501N 500V (350~ 650)
DC 250V
DSP-751N 750V (525~975)
18

b SE R

H3940s4aV 39D4NsS
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RhEPEE A
DSP

DSP

WVttt (B21E)

V—t Characteristics (Reference)

~e.

o
Eilbeig

b

10

H394H0Ss4aV 39D4NS

Ne-

Tube-80(Dark mode)

voltage (kV)

BE

Ne-Tube-80(Light mode)

0.5 DSP-201M

0.2

0.1 [ B

0.01

fitig] time (usec.)

- SR BRI e R B AR R YR

- T ERRERUS .

- Rapid response against electrostatic discharge with instantaneous rise.

- No dark effect.

MR (B 1E)

@ EEF  Original waveform
500pF-500Q-10kV

2kV/div.

1pusec./div.

Ne’ (80V ) Rz (B )
Ne—-Tube-80V Response waveform (Dark mode)

2kV/div.

1pusec./div.

19
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Electrostatic response characteristics (Reference)

DSP-201M ni Rz % (B . B )
DSP-201M Response waveform (Light & Dark mode)

2kV/div.

1pusec./div.

Ne® (80V ) i Rz & 7 (B )
Ne-Tube-80V Response waveform (Light mode)

2kV/div.

1pusec./div.



RhE#EE Al
SHBEEDSP

HIGH VOLTAGE DSP
For ESD

W=

OLMIRHNTG, ERETEREASEE.
(#%751000, 1500, 2700, 3000V44> & Fh)

®DSP-272M 7 & iy AC1200V-3%) 5 AC1000V-14y 4. DSP-302M ] i& 7
AC1500V-14$IE9ACTK T .

ORI ML, IRFIBEIMR.

OB RE/N, BEMAOOMAR LR,

O] RE N R EHBIRBRIAERL,

O iR,

O AR .

Mz S48, Part number system

BFeatures

®High DC spark-over voltage
(4types; 1000, 1500, 2700, 3000V) in spite of compact size.

@®DSP-272M and DSP-302M each correspond to 1200volts rms 3seconds or
1000volts rms 1minute and 1500volts rms 1minute AC withstanding voltage
tests respectively.

@®Quick response for electrostatic surge and low limiting voltage.

@®Small capacitance and excellent insulation resistance (100M Q min)

@®Stable for repeated electrostatic test conditions and environmental
fluctuation.

®No polarity.

®No dark effect.

b SE R

H3940s4aV 39D4Ns

Bk ERMEBFREE (Vs) HRMBFREBERTRE RHER s RF BEER
Series DC Spark-over DC Spark-over Taping form Taping dimensions Packing form
voltage(Vs) voltage tolerance ‘ ‘
| |
R HF RN B EENTRET, M ‘ +20% ‘ A his (BhR) G s Gt R 3T B B 36 B e
BT RRRE, Axial taping Code taping width Pitch Bulk pack
The first two digits are significant, s N n 26 5 F Pt
and the third is number of zeros. o taping 21 52 5 at pack taping
Bl) 272%F:. 27X 102700V 00 Noﬁéﬁpﬁg R Reel tapng
Ex.) 272 means : 27 x 1022700V
"/ Ly - -
Bk - R<t Dimensions '
B{7.mm
Unit.mm
426104 | /
[ A l $0.50£0.05 P
a8 ry
T . r
30.0+3.0 7.0+1.0 30.0+3.0 / / .
. 7 /
v 7
— .
H#5iZ Marking Z j
e Color code F—@mt  First color band E-BF Secorl1d f:ollor band
#1S  Part number 4 HES ML The unit digit of lot number
2 Black 102M 0
%% Brown 152M 1
a Red 272M 2
-3 Orange 302M 3
i3 Yellow 4
% Green 5
% Blue 6
® Purple 7
R Gray 8
=] White 9
M5t Characteristics
s ERMEBREE EekegiiE BHERE SRIBTY & RIBE ACHif 8 &
Part number DC spark-over voltage Insulation resistance Electrostatic capacitance Surge current Surge life test AC withstanding
Vs(V) IR Hz-6V max. capacity voltage
DSP-102M 1,000V(800~ 1,200) J (nothing)
DSP-152M 1,500V(1,200~1,800) 7 (nothing)
100MQmin DC 500V 1pF max 8/20psec-300A 1,500pF-002-10kV AC1,000V-1mi
DSP-272M 2,700V(2,160 ~3,240) ’ P . H 200 times ,000V-1min.
AC1,200V-3sec.
DSP-302M 3,000V(2,400~ 3,600) AC1,500V-1min.
20
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FhEFEE

=HEDSP HIGH VOLTAGE DSP
For ESD

BVt ($%E) V—I Characteristics (Reference)

DSP-272M DSP-302M
3000 3000

2000 2000

1000 - Glow discharge region
TR

yagdosav aaunsl
BT R T

1000 - Glow discharge region

7 e 8 & Discharge voltage(V)
e B & Discharge voltage(V)

TR
Arc discharge region Arc discharge region
AN B3N,
0 | 0 | |
108 1072 10~ 1073 102 107
BB (A) B (A)
Discharge current (A) Discharge current (A)

WS (3%18) Electrostatic response characteristics (Reference)

@ EEf  Original waveform
500pF-500Q—-10kV ==========
H

2kV/div.

fERcesaas
EEEEEEEREE

5usec./div.

DSP-272MHi R & 7
DSP-272M Response waveform

IIIIIIIIIII

5usec./div.

DSP-302MFia R 3 2
DSP-302M Response waveform

| ————

5usec./div.

21
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FhEREE A
CSA30 (5 H3)

CSA30 (CHIP TYPE)
For ESD

CSA30 (321674k) =M A BiE e FURBR =R, RAARBIHESFMARN
WEAR, KT RREARBOEFEMIPFUTHRBERE, K™ R%EH
INIG, FRERIAM 815 150pF-330Q-25kV, T2 fF&IEC61000-4-209F K,

W=

OE 5 B RE MR RIB MRS,
OE SR ERIFE.

OXAMBAN., EBNFIRBIENNR,
O RE/, THTEMEH.
OSBRI,

O DRIk,

OFFAIEC61000-4-2414% .

BES#8, Part number system

CSA30 (EIA 1206 size) is a chip type surge absorber for protection from ESD
(electrostatic discharge). Through our long history of developing microgap
products, we have been able to realize a product with excellent surge
protection characteristics and low capacitance of less than 1pF. Even with its
small package design, it is easily able to meet the electrostatic protection
requirements of IEC61000-4-2.

BFeatures

®ESD surge absorber in a compact surface mount package.
®Can be used with flow or reflow solder.

®Microgap technology gives excellent surge response.
®Can use in high frequency circuits due to low capacitance.
®High insulation resistance characteristics.

@®Available in embossed taping.

@®Conforms with IEC61000-4-2 standard.

CSA30 - 201 N - T
R5lE TR FF IR (V) TR E R IRE RHHHR
Series DC Spark-over DC Spark-over Taping form
voltage(Vs) voltage tolerance ‘
BifI i FRomE EENEREF, 7J; B e
BN ERRRE, N +30% Bulk
The first two digits are significant, e
and the third is number of zeros. Q +30% T Taping
—20%
) 201%%
20%10'=200v
Ex.) 201 means:
20%10'=200v
B - R~F(mm) Dimensions (mm) BiEF1EE %S Recommended Land Pattern
L1 L2
77 pavas ]
2.0mm
- T
L 3.2+0.2
L/ w w 1etoz L 22mm |
L T 16%02 5.0mm
Li.L1 0.5+0.25 (mm) D 4355 (Copper)
Mi5t  Characteristics
- ERMST S BRI Basl RAEH(EMNS)
S N . Electrostatic capacitance :
DC Spark-over voltage Insulation resistance Surge life test
Part number Vs R 1kHz-Eé/ max. (Contact discharge)
CSA30-141N 140V(98~182) DC 50V
CSA30-201N 200V/(140~260) 10MQmin. DC 100V 1pF max. 15095633312;25“\’
CSA30-401Q 400V(320~520) DC 250V
< FIEC61000-4-2 EAbout IEC61000-4-2
©® SR L IR @ Electrostatic discharge immunity test
150pF—330Q-2~8KkV (A7) 150pF-3300-2~8kV  (Contact discharge)
2~15kV (=K H) 2~15kV (Air discharge)

CSA30A %A 150pF-330 ) -25KV Ay ER B SRR
&, TEWELARER,

WEEFHES WE2M.

22

CSARSO series is easily able to meet requirements of IEC61000-4-2.

Please refer to page 92 for soldering conditions.

BlesT I AT
H3gy0osav 394NS
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DLl
CSA20 (M5 /)

CSA20 (CHIP TYPE)
For ESD

CSA20 (2125f24K) R 1 R 8 ARB IR I AR . RAALAADESETRN
AR, KT RFARBERFETOFNTHREBERE, AR5
INTG, e SRR &4 150pF-330Q-20kV, 524 &I1EC61000-4-269F K,

LIy

OE 55 B R AN AR E RBMRULER
OEE a /)ll.zi)‘]ﬂ IEIIILX*&

OXARBAN. EALFIRBIMNMR.
OHEAE/, TATHMER.

OB I,

O PURETH A,

OFFAIEC61000-4-2# 4% ,

H3gyosav 394NS I
BlesT IS 3T

BZE =S5 Part number system

CSA20 - 201 N - T
B IE T FHRE E(Vs) ERE R E R R E WHER
Series DC Spark-over DC Spark-over Taping form
voltage(Vs) voltage tolerance ‘
Bl F R B R ENE BT, ‘ " B L€
BIRH TR TRE, N +30% Bulk
The first two digits are significant, A
and the third is number of zeros. Q +30% T Taping
—20%
Bl) 201%®
20%10'=200v
Ex.) 201 means:
20%10'=200v

B# 4k - R~f(mm) Dimensions (mm)

L1 L2

CSA20 (EIA 0805 size) is a chip type surge absorber for protection from ESD
(electrostatic discharge). Through our long history of developing microgap
products, we have been able to realize a product with excellent surge
protection characteristics and low capacitance of less than 1pF. Even with
its small package design, it is easily able to meet the electrostatic protection
requirements of IEC61000-4-2.

BFeatures

@ESD surge absorber in a compact surface mount package.
@®Can be used with flow or reflow solder.

@®Microgap technology gives excellent surge response.
@®Can use in high frequency circuits due to low capacitance.
@®High insulation resistance characteristics.

@Available in embossed taping.

@®Conforms with IEC61000-4-2 standard.

W= 1E#E%4E Recommended Land Pattern

T 1.65mm
L 20+02
Sw W 125%02
T 125402
L% Lili  04%025 (mm) 1.2mm
4.0mm
[ ] s (Copper)
Wi5%  Characteristics
o R TS E A BORE SBRESCLALLE)
P an%llﬂb or DC Spark-over voltage Insulation resistance Elec"fs:_laztig\‘;‘arzzz'ta”ce Sur;g life test
Vs IR c . (Contact discharge)
CSA20-141N 140V(98 ~ 182) DC 50V
CSA20-201N 200V/(140 ~ 260) 100MQmin. DC 100V 1pF max. 150p;(-)311i3r?1§:;20kv
CSA20-401Q 400V/(320 ~520) DC 250V
< FIEC61000-4-2 HAbout IEC61000-4-2
@ BB ERE @ Electrostatic discharge immunity test

150pF-330Q-2~8KV  (3EfiliigeR)

2~15kV  (=SiE)
CSA20.£ %5 150pF-330 Q-20kV #9485 55 58
WE, TEHeLREK,

WEEZFHESIE2H.

S MITSUBISHI MATERIALS CORPORATION 23

150pF-3300-2~8kV  (Contact discharge)
2~15kV (Air discharge)
CSA20 series is easily able to meet requirements of IEC61000-4-2.

Please refer to page 92 for soldering conditions.




e G
CSA10 (M5 /)

L NEV

CSA10 (CHIP TYPE)
For ESD

CSA10(16087:IR) M A RBHEE8 FURBRILEE . RAKAIHEZEMRL
WA, ST RBARBOEFENIPFUTHRBERE, K™REH
NG, ERESRIBT Ik 150pF-330Q-15kV , =& -4IEC61000-4-209 5k,

W=

OE 55 B RE MR R RURR
OB SR MERIFE.

OXAMBAN. BB MLFIORBIENNR,
OHEAE/, JATHMER.

O EEAHAFIE.

O DBk,

O A1EC61000-4-24#14% .

WES#8, Part number system

CSA10 (EIA 06083 size) is a chip type surge absorber for protection from ESD
(electrostatic discharge). Through our long history of developing microgap
products, we have been able to realize a product with excellent surge

protection characteristics and low capacitance of less than 1pF. Even with ’g 2
its small package design, it is easily able to meet the electrostatic protection l“ﬂ g
requirements of IEC61000-4-2. g m
3

(7]

BMFeatures e
@®ESD surge absorber in a compact surface mount package. w
®Can be used with flow or reflow solder. g

@®Microgap technology gives excellent surge response.
®Can use in high frequency circuits due to low capacitance.
@®High insulation resistance characteristics.

@®Available in embossed taping.

@®Conforms with IEC61000-4-2 standard.

CSA10 — 141 N - T
B IE T FHRE E(Vs) ERMEB RS ER T RE R
Series DC Spark-over DC Spark-over Taping form
voltage(Vs) voltage tolerance ‘
B2 F R B EENTRHT, N B B
BINH TR EIRE, N +30% Bulk
The first two digits are significant, e
and the third is number of zeros. q | t30% T Tapirfng
—20%
) 141%7%
14X 10'=140v
Ex.) 141 means:
14X 10'=140v

WAk - R~F(mm)

Dimensions (mm)

W 0.85+0.20
T 0.85+0.20

—
L

L 1.65+0.20
L

Recommended Land Pattern

WiEFERTSH

1.20mm

1.00mm ‘

1L 04%020 (mm)
3.00mm
[ ] ¢@ss(Copper)
M5t  Characteristics
e HRRE AR BRI Electrosiati saacitance RBHBUEAILS)
= DC Spark-over voltage Insulation resistance 1kHz-6V max Surge life test
Part number Vs R C : (Contact discharge)
CSA10-141N 140V(98~ 182) 100MQmin. DC 50V 1pF max. 150";(')33312: 5KV
M ><FIEC61000-4-2 M About IEC61000-4-2
OB I LI ®Electrostatic discharge immunity test
150pF-330 O -2~8kV (JEROANEE) 150pF-330(2-2~8kV  (Contact discharge)
2~15kV (=S H) 2~15kV (Air discharge)

CSA108 %5 150pF-330 Q-15kV Ay &% SR I@
g, TEmELRER,

WEEFMESIE2TT,

24

CSA10 series is easily able to meet requirements of IEC61000-4-2.

Please refer to page 92 for soldering conditions.
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FIKECUH
CSZ30 (M5 H3X) €530 CCHIP TYPE)

For Automotive ECU

CSZ30(3216J44K ) 205 A R EMECUR 24 FRAR NS, RAXATIFEZS CSZ30 (EIA 1206 size) is a chip type surge absorber for automotive ECU
EHENERAR, SR TERMREBREER PP T REERE, A protection from ESD (electrostatic discharge). Through our long history of

developing microgap products, we have been able to realize a product with
excellent surge protection characteristics and low capacitance of less than
1pF. Even with its small package design, it is easily able to meet the
electrostatic protection requirements of ISO10605.

SEEMNIG, B SRIEBMT BiA330pF-2kQ-25kV, 244 1SO106054R 4,

y3gHosav I94NS I
B R

| E== MFeatures

QT &5 T EREMKNPFS ARBRKRS. @®ESD surge absorber in a compact surface mount package
O & MBI RIRE. @®Can be used with flow or reflow solder

OXAMBR AR, EEMRIRIBIMNMER, ®Microgap technology gives excellent surge response
OHEARE/N, TTHATSMER, @Can use in high frequency circuits due to low capacitance
@S B RF M. @®High insulation resistance characteristics

O] DmT %, @®Available in embossed taping

O7F451SO10605711& . @®Conforms with ISO10605 standard

BE S Part number system

CSz30 - 201 N - T
B3k BERAMEHFHER(VS) EHRANEBFHREBEERTRE R
Series DC Spark-over DC Spark-over Taping form
voltage(Vs) voltage tolerance ‘
B FR B EENFIHT, B €3
BIBTETRE. N | x30% Bulk
The first two digits are significant, [
and the third is number of zeros. T Tapﬁg
Bl) 201%%.
20x10'=200v
Ex.) 201 means:
20x10'=200v
Bk - R~F(mm) Dimensions (mm) BiEF1ER%AS Recommended Land Pattern
L1 L2
77 77 ]
' T
L 3.2+0.2
L T 1.6%02 5.0mm
Li.L1 0.5+0.25 (mm) D A% (Copper)
Mi5t  Characteristics
e " ; HEAE [N
&8 5 BRI RS gfggﬂﬂ?? Electrostatica%acitance é%lr%e%hufpe
Part number DC Spark-over voltage Insulation resistance 1kHz-6V max. tgst
Vs IR c
CSZ30-201N 200V(140~260) 10MQmin. DC 100V 1pF max. ssozﬁ-()zl:isn:f:kv
M <F1S010605 B About 1ISO10605
O EE HEMBILERRAE ®Road vehicles-Test methods for electrical disturbances from
330pF-2k-4~8kV  (3ERfITER) electostatic discharge
4~15kV  (=SEL) 330pF-2k Q-4~8kV (Contact discharge)
CSZ30 A H330pF-2k O -25kV &% H SRR &, 4~15kV (Air discharge)
TEHELAREKR, CSZ30 series easily able to meet requirements of ISO10605.
WEEEHESNER2T, Please refer to page 92 for soldering conditions.
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E=HECUR D
CSZ20 (5 H=X)

D

£SZ20 (CHIP TYPE)

For Automotive ECU

CSZ20(2125720K ) B0 A REWMECU B AURIBR IR . RAXASHES
FMEABETR, KA TREFORBEZERIPFN THRBETE. &~
FEEMNTT, R IRIBMT BIA330pF-2kQ-15kV, ELFEISO106054R 4.,

__EET

O 5 s B ERE MK M AR B FURBR RS,
OE SR LR IRE.

OXARMBAN. EBMLFIRBENENR,
KRB/, TATHMER.

O EEAHAFIE.

O U EA,

OFF&1SO10605#11% .

BES#8, Part number system

R5lE SRR FF I (V) TR E R IRE Er i
Series DC Spark-over DC Spark-over Taping form
voltage(Vs) voltage tolerance ‘
B F R EENEREF, " B B
BB FRTER. N | £30% Bulk
The first two digits are significant, P
and the third is number of zeros. T Taping
) 201K~
20%10'=200v
Ex.) 201 means:
20X 10'=200v

CSZ20 (EIA 0805 size) is a chip type surge absorber for automotive ECU
protection from ESD (electrostatic discharge). Through our long history of
developing microgap products, we have been able to realize a product with
excellent surge protection characteristics and low capacitance of less than
1pF. Even with its small package design, it is easily able to meet the
electrostatic protection requirements of ISO10605.

BFeatures

@®ESD surge absorber in a compact surface mount package

@®Can be used with flow or reflow solder

®Microgap technology gives excellent surge response
@®Can use in high frequency circuits due to low capacitance

®High insulation resistance characteristics
@®Available in embossed taping
®Conforms with ISO10605 standard

WHEFEETS

Recommended Land Pattern

WK - R~F(mm)

Dimensions (mm)

P Pt
- .
Ry

L 2.0+£0.2
W 1.25+0.2
T 1.25+0.2

1.65mm

L Li.L1  0.4%+0.25 (mm) 1.2mm ‘
4.0mm
[ ] sk (Copper)
Mi5t  Characteristics
iU ERBEFREE L Electroj:t%?a%acitance REH W
Part number DC Spark-over voltage Insulation resistance 1kHz-6V max. Surge life
Vs R c test

©S720-201N 200V/(140~260) 10MQmin. DC 100V 1pF max. 3302?5';%:5 K

M F1S010605 HAbout ISO10605

OREE FEEMEERGTTE
330pF-2kQ-4~8KV  (3EMlIER)

4~15kV - (Z=S7E)
CSZ20 A% 330pF-2k Q-15KV ¢k 8 SR B & |
SEEME EREXR,

WS MBS IE21T,

26

®Road vehicles-Test methods for electrical disturbances from

electostatic discharge
330pF-2k 2 -4~8kV

4~15kV (Air discharge)

(Contact discharge)

CSZ20 series easily able to meet requirements of ISO10605.

Please refer to page 92 for soldering conditions.

BlesT I AT
H3gy0osav 394NS
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LITOL/DLSP

LITOL/DLSP

ZHEORBRIPHFLITOL R TRIFEMETRERERNETRAB(FES). B
EERFREMRE.

ZAIEWMEL. —HEA-ERPAMETRENEQRMERNS —FE
REEEFIEANNBRR,

Lo

LM N\IG, FARREEEEE.,

O XRIBMEH RN, RIMZERERIA,
OLTB-15-8(M) FF &8RN K BIHL AR,
OLTM-125U, 250U &% 4 (M) (JIS C5381-1) E K.

yagdosav aounsl
B R

| Eitheihe

o fi. WM. FEY. POSKRG. BNREVHKERLR™R
(LTB-15-8(M))
ONCHLER. MBI, MAHFH(LTM-125U, LTM-250U),

LINE SURGE PROTECTOR "LITOL" has been developed as an effective
means of protecting every electronic equipment and machinery especially
from surge voltages in the form of induced lightning or electrical noises.

This series involve two types of functional products: tap box type protecting
various electronic equipments, and popular type able to be installed in control
box.

B Features

@®Compact design for extremely easy handling and installation.

®Fast response to surges ensures effective equipment protection.

®LTB-15-8(M) has surge protective effect to power and telephone line.

O®LTM-125U, 250U meet the standard for Classll surge protective device
(SPD) in accordance with JIS C5381-1.

B Applications

@®Computer, modem, facsimile,
POS system, vending machine, electric equipment etc.(LTB-15-8(M))

ONC tooling machine, arc discharge tooling machine, robot etc.(LTM-125U,
LTM-250U)

LTB-15-8(M) ©FAHEEEHZ HLED  Power line to earth LED LTM-250U
R4 5| 2 [8#ILED  Power line to line LED
[Fe4TRS, hitixf R FBEEAR]  [Surge protective circuit effective on lighting ] =4B34AC250V
77 Three-Phase 3 wire AC250V
d [OF [OF [N RO
| P EEen "
| DBBD : w
%:};yﬁ 5 5 s 5
AC Line N — RSTE 220V/110V B
i SR R
i {LE8 3%
B LI 0 Farthtorminalscrew LTM-250U gé ‘ ;g B | |comitsr s
TEL Line Phone, Modem
(% T77%) (Wiring method)

BEEHZNAALER SIN), T, E#E, LTM-250U(LTM-125U) 89544k Lth
BHERBERT, FFINEAREERLDFIXR-R, S-SIN-N), T-T, E-Ext{7H4;,

WA SR
LTB — 15

Part number system

— 8 (M)

There are name plates of R, S(N), T,E in power line input of machine control
panel. Please connect corresponding parts of "LTM-250U(LTM-125U)" to the
above, like R-R, S-S(N-N), T-T and E-E.

L™ 125 U

IR FE B IR HaE 3% 2N MERE KL S
Shape Rated current No. of taps single-phase Shape Rated voltage Special code
3 wire ‘ ‘
/- H H
MK - R~ Dimensions o ey [T e
Single-phase 3 wire AC 125V Standard
- = =1834,AC250V
LTB 1 5 8(M) LTM'1 25U 250 Three-phase 3 wire AC 250V
LTM-250U
B, mm
/& Unitmm
B4 Characteristics
. AL B I G BAMEER 8RR AR
EX]] 5 Maximum continuous . . ) ’ !
Series Part number operating voltage Nominal dischargecurrent Maximum discharge current Voltage protection level
Uc In Imax Up 1)
AC125V
LTB-15-8(M) (4834%) — —2) —
(Single-phase 3 wire)
AC125V %% Line to line 1.2kV
bLsP LTM-125U (£483%) -
(Single-phase 3 wire) 3KA 5kA %4 —GND Line to GND 1.5kV
(8/20us) (8/20us) N ] ,
AC250V %% Line to line 1.5kV
LTM-250U (3183%)
(Three-phase 3 wire) %4 —GND Line to GND 1.5kV

1) B ANARFR AL ER 8 5t In=3KA(8/20ps) R ,

Applying nominal discharge current In; 3kA(8/20us)
2y E. BIR%GSEME > 852 000A(8/20usec), HBiELEK 54 < 15 % 1,500A(8/20usec).
Surge current capability : 2,000A (8/20 usec) between Power lines and line to ground, 1,500A (8/20 usec) between Telephone lines and line to ground.

AMITSUBISHI MATERIALS CORPORATION
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DIA# FE Si 8 B (DRV) DIA RING VARISTOR (DRV)

DIARFE ESEEE BT EBR &M/ NE B NI, Bt IEENESEEETHE. DIA RING VARISTOR has been specially designed for the application of
ELAURE (o) REFERER, HERFEMELS. spark elimination and noise protection of various compact DC motors.
It is most suitable for noise-proof because of high non-linear coefficient (o) R
and high capacitance. b::]
%
i
N 28
o~ ,-\

W= EFeatures
O FIF A MR E (o ) KFREIA3~7, FHE A E(C)th=145,000~30,000pF, ] @®High non-linearity of V-I characteristic (0::3~7) and a high capacitance
TEARK BB SE B MBI S . (C:5,000~30,000pF) enable application for noise protection over
O HRE KR, THRMARN T ITIRE. wide frequency range.
@5 ERMILR. @®High heat resistance for soldering without pre-heating.
®Excellent temperature characteristics.
BA % B Applications
QO ER BTN B RN KIEEG RS, ®Spark elimination and noise protection of various compact DC motors.

BE S+ Part number system

DRV-T AZ — 160 M 3P B R

Bk TR Etof & EnR iRz REBIREL BAREAR HE B ARART
Series Shape Eiovoltage Eiotolerance Number of poles Shape of termination Back face pole

Bi2frsk P 0l 1A M| +20% ap 3tk g | BMER HEDBIR

BT, BT RRI0 - 3 Terminals larger area R | With back face pole

IR, N | 5% E | BRERN #Be
The first two digits are - 5 Terminals None| smaller area
significant,the third is the
number of zeros.

1) 16x10°=16V
Ex.)16X10°=16V

Bk - R~ Dimensions

7 D2 % D1 SRt N E1of8 /&
Eik wE e 5 B AR 2 10
Shape Inner dia. D2 Outer dia. D1 Thickness t Number of poles E1o voltage
P (mm) (mm) (mm) P )
+0.2 +0
+
AW 25.0 01 08.0+0.2 0.6 02
10~38
AY 05.80+0.15 29.3+0.2 0.7+0.1
B I 3.5
<> AZ 26.8+0.2 210.740.2 1.05max. 10~55
N A3 07.4%0.2 011.7£0.2 10202
16~60
| AV 28.5+0.2 0124402 1.00+0.20 3.5
\’/ L
N A110 09.6+0.2 015.4+0.2 0.90+0.15 3.5 12~55
D2
D1
M4t  Characteristics W B E - B
TRERE . BEAECIF) — T epzres Current-voltage characteristics
o= EwBE  |Non-liner coefficient o CapacitanceC(nF) WMEHE Rated voltage 100 } }
E1ovoltage N o Rated power I I
Part number | ke | B | R | B%E W) of motor s =
Standard |Typical value| Standard |Typical value V) 0.35 — = 320
— NN N—— = 220
DRV-TAZ-130M3PBR | 10.4~15.6 | 4.0min. 5.0 12min. 15 9 > — ST T+ 160
® — = —— 130
D et
8 [——] ____-/=<
DRV-TAZ-160M3PBR | 12.8~19.2 | 4.0min. 5.0 10min. 15 12 z 10 ] N,
>
DRV-TAZ-220M3PBR | 17.6~26.5 | 4.0min. 6.0 8min. 8 0.35 16 B,
DRV-TAZ-320M3PBR | 25.6~38.4 | 4.0min. 6.0 6min. 8 24
DRV-TAZ-550M3PBR | 44.0~66.0 | 4.0min. 7.0 4min. 6 32 1
5 10 50 00
MEXEEETEE. MRERTHFHEMME, FEFALT, & Current (mA)

% Please consult us for range of E10 voltage, shape and dimensions.
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Y R BR

TAPING ° PACKING

BaEHE nEER Packing quantity-Packing form

A22F:2000pcs/box

* % = CSA10:4 & CINCTNCINSTNAE | CsA70, CDATO S DSA & DA3S: ¥ & DAS3:# & DB60:# 2
la Form CSA10/Unit quantit " 1Unit auantity CSA70, CDA70/Unit quanti DSA/Unit quantity DA38/Unit quantity DA53/Unit quantit DB60/Unit quantity
[ & q y /Unit quantity q q y
X i
o I A . 1004/ B R
m A type:100pcs/bag F2£. 100152
E # 2 . S, 200/ /£ F type:100pcs/bag
wn Bk packing B2k . 500/M/%% B .500/M%% B2k . 1000/M4% S type:200pcsiag B3k, 200//4% -E15E. 1004748
9 ectobag Btype:500pcsibag | Btype:500pesibag | Btype:1000pesbag | gseps. 100vsy | Btype:200pesibag | -E15E:100pcsibag
W -05F25:100pcs/bag -E25E . 100/M/4%
g -U10T. 100448 -E25E:100pcs/bag
-U10T:100pcs/bag
e (FEE) A21F:800//48
Axial taping (in box) A21F:800pcs/box
ZERE (%K) 1000/™/48
Radial taping(in box) 1000pcs/box
SMD%# (545 ) T type:4000//% T type:2000/ /4
SMD taping(in reel) | T type:4000pcs/reel T type:2000pcs/reel
., S DSP:# & = EDSP:#E DSS:# 8 =8 EDSS:#E e
R DSP/U .tﬁg it High voltage DSP DSS/U .tﬁi it High voltage DSS DE37D/ILEJS'7.§§ .
Form nit quantity JUnit quantity nit quantity JUnit quantity nit quantity
£
B S00B:200-/5%
Bulk packing in S00B:200pcs/bag
plastic bag
A11F:2000/M/%6
A11F:2000pcs/box A21F:10001™/48 A21F:10001™/48
A21F:2000/M/48 A21F:1000pcs/box A21F:1000pcs/box
Hhie G (F62%) A21F:2000pcs/box A12F:10004™/58 A12F:10004 /45
Axial taping (in box) A12F:2000/M/48 A12F:1000pcs/box A12F:1000pcs/box
A12F:2000pcs/box A22F:1000/M%8 A22F:10001M/48
A22F:20001N/48 A22F:1000pcs/box A22F:1000pcs/box

e R (B
Axial taping (in reel)

A21R:40004M%
A21R:4000pcs/reel
A22R:3000M%
A22R:3000pcs/reel

A21R:30004M3&
A21R:3000pcs/reel
A22R:30004M3&
A22R:3000pcs/reel

RRRE (R

CO4F :2000/M%8

CO4F :2000/M/%8

DO4F :20004™/48
(DE37-272M 3l F &
7= EERIN

Radial taping(in box) CO04F:2000pcs/box CO04F:2000pcs/box D04F:2000pcs/box
(Except more than
DE37-272M)
RERE(HE) C04R:3000//%: C04R:3000/M%:
Radial taping(in reel) CO04R:3000pcs/reel C04R:3000pcs/reel

MELRPUMIBEERE, E5RAINE.
Please consult us for the packingform except the above.

mIEesE <AM11F - A12F>

B <sooB>
Bulk <So0B>

150mm

Ammo pack <A11F-A12F>
120mm

mIEB%E <A21F - A22F>
Ammo pack <A21F-A22F>

)

BEaE <Co4P>

Ammo pack <C04F>

47mm
85mm
b 255mm A

LHEaE <A1

Reel <A21R-A22R>

R - A22R>

68mm

75mm

255mm

AMITSUBISHI MATERIALS CORPORATION

mIres <DB60>

Ammo pack <DB60>

%%

|
B ; 5
oA
i C
I
CO4F A DO4F-1
48mm 200
183mm B 254
C | 335mm 350

<CSA20, CSZ20, CSA30, CSZ30, CSA70, CDA70>

Bulk

<CSA20, CSZ20, CSA30, CSZ30, CSA70, CDA70>

A ©14min

B ©35min

C 400max

C W 68mm
29
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TAPING ° PACKING

M%+ Taping
HWEgmH  Axial taping

=1 =

| T P

:::‘F\EE:EA_;”"" !

T f

| == :

-+ "

SH\ﬂ b Jwhk—1b lﬁs

ZEEégt. CO4F

KAERSREDSP. S8 EDSSHI K BIIDEI7-272M I _EHIAE &

Radial taping:C04F

High voltage DSP, high voltage DSS and more than DE37-272M is not provided

in this form. Py P

H1

BEEH
\_HJ—“—LH—>

Pl F

»

— =

Po

i 75 1)
ZmE4%H. DO4F
MAENSEEDSP. 58 EDSSHRF RiBiFDE37-272M I E A& & .
Radial taping:D04F
High voltage DSP, high voltage DSS and more than DE37-272M is not provided
in this form.

Ah Ah

P P

|

A=)

Hi

7 N= T =

P1

W2

v ]

Wi

w
)Wo

/ =N
o E
S —1

HETT1E

2 (DBRF) Radial taping(DB Series)

P2 P ﬂ Ah, 4h
E WRERE il
Embossed coating
H1 A é,
W e
P1||F H2
HO \tw2
LM [ v
— W
\ po’|” )] 1
{
[
.
HhH TR © "
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Symbol A11 A21 A12 A22 % 2
w2 15 s2 130 26 9% s2 130 g5
P 5.0+£0.5 10.0+0.5 g

Li-L2 1UT 1max. 1UT 1max. %
T 6.0%1.0 o
z 1.0l T 1.0max. | 1.2)YTF 1.2max. | 1.0l 1.0max. | 1.2l 1.2max.
R Termin.’al\jﬁﬁs;tF ﬁtﬁﬁirﬁoﬁﬁ from tape.

t 3.2 & 3.2min.

S 0.8 T 0.8max.
k5 Z4ECO4F
Symbol Radial Taping CO4F (mm)

3 12.7£1.0

Po 12.7+£0.3

P1 3.85+0.5

P2 6.35+1.3

F 5.0+0.5

w 18.0 712

Wi 9.0+0.5

Ho 16.0+£0.5

H1 32.2 T (32.2max.)

Do 04.0+£0.2
i S a1 477 DO4F
Symbol Radial Taping DO4F (mm)

P 12.7+£1.0

Po 12.7+£0.3

P4 3.85+0.5

P2 6.35+1.0

F 5.0%+0.5

w 18.0 712

Wo 13.0+£0.5

Wi 9.0+0.5

W2 3.0max.

Ho 16.0+£0.5

Do 4.0+0.2

Ah 2.0max.

Hi1 31.0max.

t 0.6+0.3

AL unit (mm)

i S R BUFRE i S 3 BFRE

Symbol | Dimensions Tolerance Symbol | Dimensions Tolerance
P 12.7 +1.0 HO 15.0 +25
PO 12.7 +0.3 DO 4.0 +0.2
P1 3.85 +0.5 L 11.0 Max
P2 6.35 +1.0 | 1.0 Max.

F 5.0 +0.5 Ah 2.0 Max.
w 18.0 09 Hi 32,0 Max.
Wo 13.0 +0.5 H2 3.5 Min.
W1 9.0 +0.5 t1 0.6 +0.3
w2 3.0 Max. t2 15 Max.

SAMITSUBISHI MATERIALS CORPORATION



s B B

TAPING  PACKING

BWSMD4H (CSA10%%!)
SMD Taping (CSA10 Series)

0 iR

[l

3 i BEEE %71 BENE
I":n) nﬂ% Packing code Series Packing Qty
o 2=

?

o

b T CSA10 4,000
w

m

o)

KEH Paper carrier tape

TTHEAME 7L Embossed compopent compartment
KQLE?L Sprocke: hole

- OO({®/®{D D
LD °
e W R

BMSMD4H (CSA20/CSZ20% %1))
SMD Taping (CSA20/CSZ20 Series)

BRLES EY]] BERHYE
Packing code Series Packing Qty
CSA20
T C8720 2,000

#BxlE s  Plastic carrier tape

JTHHEAME 7. Embossed compopent compartment
ﬁ%ﬁ?L Sprocke: hole

P [

t1 G H!
(] |
K ‘A \L =

AMITSUBISHI MATERIALS CORPORATION
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BRERE (FREE) Reel B unit (mm)
A B c D
[ 21809, 6033 213.0+0.2 | R10.5+0.4
-t~ |B
| E Wi W2 r
20405 9.0+0.3 1.4+1.0 05
Wi
Wa
BT unit (mm)
RiZeH A B c D E F
CSA10 [1.10£0.05 [1.90+0.05 | 8.00£0.2 |3.50£0.05| 1.75+0.10 [4.00£0.10
Fidy G H J t
CSA10 [2.0040.05 | 4.00+0.10| @1.5+0.10 | 0.98+0.05
-0.00
D.GHRT AN RFHIHME
BREE (FREE)  Reel 47 unit (mm)
A B c D
] 2180°3 2607 013.0+0.2 R10.5+0.4
—— |4 I
= E Wi W2 r
20405 9.0+0.3 1.4+1.0 05
Wi
W2
BT unit (mm)
RiZeH A B c D E F
CSA20 + + + + + +
Capon |145+0.1 | 22%0.1 | 80+02 |3.50+0.05| 1.75%0.1 | 4.0£0.1
e G H J K L t1
CSA20 15 00+0.05| 4.0+0.1 | 015+0.1 |1.424005 | 01.0+1.0 |0.25+0.05
©S720 i il
D.GHRT AN RFHFIME
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TAPING * PACKING

BSMD%% (CSA30/CSZ30Z %! )
SMD Taping (CSA30/CSZ30 Series)

BEILS ES]] BREE
Packing code Series Packing Qty
CSA30
T ©S730 2,000

#BR1# T Plastic carrier tape

TTEEAMIE 77 Embossed compopent compartment

b lEI?L Sprocke: hole

=L
)
SACTMN
@

BWSMD 4z (CSA70/CDA70%: %))
SMD Taping (CSA70/CDA70 Series)

BERLS EY]l BEHE
Packing code Series Packing Qty
CSA70
T CDA70 2,000

#Bxl# s  Plastic carrier tape

JTHEAME 7. Embossed compopent compartment

HiXE ?L Sprocke: hole

OO©/®/®{D*
@an@@@

Agr_\

32

BREE (FEE)  Reel 47 unit (mm) -
A B o] D B g
W3
[ 180" @607 ©13.0+£02 | R10.5+0.4 % ﬁ-’.
- |s >
# g
| E Wi W2 r 8
k)
W
20105 9.040.3 11.421.0 05 m
Wi )
W2
B A7 unit (mm)
iz A B c D E F
CSA30
85+0.05|3.50+0.05| 8.0£0.1 |3.50£0.05 1.75+0.1 | 4.0%0.
Comoy [1:85+0.05(350+0.05| 8.0£0.1 |3.5040.05| 1.750.1 | 40%0.1
b G H J K L n
CSA30 1500+0.05| 4.0+0.1 |01.55+0.05 1.80+0.05 |01.05+0.05 0.25F
©SZ30
BRER (FEE) Reel 47 unit (mm)
A B c D
] 038211 T 05005 | 013.0%£02 214038
—— 4 I
= E Wi W2 r
20405 13.0£05 184 1.0
Wi
W2
B 7 unit (mm)
RiZe A B c D E F
CSA70 + + + + + +
CoAl | 36+0.1 | 43%0.1 12004 |550£005| 1.75£0.1 | 8.0%0.1
e G H J K t
CSAT70
.
CoAvg |2-00£0.05/ 40+0.1 01552005 25+0.1 |0.30+0.05

SAMITSUBISHI MATERIALS CORPORATION
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SURGE APPLICATIONS

y3gHosdv I94NS
Bas A

1. EZEHITACTH B EIX LA B IR
Power supply requiring AC withstanding
voltage test

2 eI R
High quality supply

! |
! |
L1O T | L1 O L
N ! !
EE,/E SA1 | 5] | SA1
Power supply I | Equipment | |
! |
L2O : | L2 O @
|
L
SA2 e SA2 |: SA2
Chassis
/;. GND ;Z GND
S UE B IR R
= Rated voltage AC125V AC250V
Conditions
FE#E (L —Lex ) AT DSANR-1 DSANR-3
Normal mode (Between L1 and L2) DSAZR1-301L DSAZR2-501M
H AR (L1, L2—GND= ) Test s not required DSANR-1 DSANR-3
Common mode (Between L1, L2-GND) SAz q DSAZR1-301L DSAZR2-501M
DSANR-4
AC1200V DSAZR1-242M DSAZR2-242M
ACTi B8 it B 5 14 AC1500V DSANR-5 DSANR-5
AC withstanding voltage test condition DSAZR1-302M DSAZR2-302M
DSANR-6 DSANR-6A
AC1800V DSAZR1-362M DSAZR2-362M
DSANR-10B DSANR-10B
AC2000V DSAZR1-452M DSAZR2-452M

KA. SWeR, THHR. OARERKABEMBAILR

Applications : SW power supply, inverter power supply, power supply of office and home appliance

S.EA=MHERIRNIEE
Equipment using a three-phase
power supply
AC200V ~AC240V TT T T T T T |
=#8H#& 3-phase power supply | \
R#g O * . |
R phase || BIERRIR |
|
STERS | Inverter- :
S phase | power |
T4g O °® : supply I
T phase : I
|
DSANR-3 DSANR-3 Chassis
DSANR-3 DSANR-5
/ GND
¥FE(R. S, T#H)-GNDz [g#17AC 1500V 484t R i3 A9 S HEHI .
Example of a dielectric withstanding voltage test carried out at a voltage of
AC 1500V applied between the RST phases and the ground.

AMITSUBISHI MATERIALS CORPORATION
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4 B RE R

TV tuner circuit : cold chassis

AC125V

5. &R R MR

Sensor and data line

S

MU SA1 SA2 AN
Out side In side

415

SA1: DSS-201M

SA2: FERIRILES (30V)
Silicon type Absorber (30V)




2 FH 651 SURGE APPLICATIONS

H3940s4aV 39D4NS

6. E R BRI &
Telecommunication equipment Telephone B
(FAX, KTS, PBX) (One piece, cordless, answering machine) 'HE
NN X W
BEER B 5
T TO N
X F e
sk )
Main
SA1 Main SA3 @ SA1 circuit
circuit
R RO
SA2 SA4 ‘
L L Telephone set
GND GND
B 837 Power supply . N
R W R =R
Telecommunication interface AC125V AC250V Modem
N AA. EE. BM.
T~R
BetWéEﬂen T R DSS-301L
and R. Japan,USA,EU and | CSA70-301L L1O PY
EH#HR SA South East Asia sps| DSANR-1 DSANR-3 1
Normal mode 1 3| DSAZR1-301L | DSAZR2-501M
mnEX DSS-401M SA1
Canada CSA70-401L
_ . = N L2O
E,R GN[%IEH FHREACHEERE 55A148/E
etween T, | AC withstanding
R and GND. i i Same as SA1 DSANR-5
SRR an test is not required DSANR-4 DSANR-6A L1O—— SAS SA2
Commonmode | SA2 SA4| DSAZR1-242M | DSAZR2-302M | |,
BEACHEERY | [S12000 DSAZR2-362M = =
AC withstanding AG1500V — GND GND
test is required DSA-302MA
KRR AN, ZEXBIERS. PBX, BEHIFER. XEFRIE. TEBIE. BIENE,
Applications : key telephone system, PBX, modem, answering phone, cordless telephone, normal telephone etc.
7. 3B ERLE B (DSSV-YD) B.REWEN. TkBiIRE
Overvoltage test circuit (DSSV-YD) Car radio, wireless
ToO—— o BARGHA, Bl MR LB R HAT
THEK S s 1 .
\ > 512 A % B3 S 5L 2 B o A B AR AR
ain
° circuit Inserted in the antenna input terminal, the surge
4 2 absorber will protect the semiconductor (front-
RO _ end IC or FET, etc.)against failure due to static
3 surge entering from the antenna.
Telephone set
{47
s | | mrs
Detector LF
amplifier
ZEDSSV - YDEth | M#ET~RESMITBER, 5iBE%EE Speaker
BREMNEBESEITH, FRELHE T,
DSP or CSA20 or CSA30
When the applied overvoltage is between tip and ring, the
communication line is cut off by the wire opening. GND
34
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SURGE APPLICATIONS

y3gHosdv I94NS
Bas A

9.CRT (Cathode Ray Tube)
(DSA and DSP series protect display driver IC and
transistors from damage due to ingress of static surge.)
B3 L FCRTE R ¥ 8 /= £ M # BRI IR =) ICHY

RIAE,

Boosters (for satellite broadcasting and
general TV equipment)

AT AR LT RNBRBUNRIBREESHEA
AT 51 S Ry 5% BB X 3 SIS AR,
RHRESHES RUE DR E - MM,
RBERS AT D,

10. BFREMAR (LETBA. —MBMRER)

5 SRR R I =%
DRBACTIEMRE AC125VA----DSA-301LA
AC250VF- - - -DSA-501MA
BFACH EMXA  AC1,200V 37F)- - - -DSA-242MA, DA38-272M
AC1,500V 143 - --DSA-302MA, DA38-302M
AC1,800V 3%)- - --DSA-362MA, DA38-362M
LA (5SA1ERE) : AC125VE - - - -VImA=270V, AC250V - - - - VImA=470V
[SA2]: CSA70-301L, CSA70-401L, DE37-401W, DE37-501M, DSS-301L

Recommended Parts
: AC withstanding test is not required;

AC125V- - -DSA-301LA

AC250V- - - -DSA-501MA

AC withstanding test is required;

AC1,200V 3sec. - - - -DSA-242MA, DA38-272M

AC1,500V 1min.- - - -DSA-302MA, DA38-302M

AC1,800V 3sec. - - - -DSA-362MA, DA38-362M
Varistor connected with SA1 in series : AC125V- - - - VImA=270V, AC250V - - - -VImA=470V
: CSA70-301L, CSA70-401L, DE37-401W, DE37-501M, DSS-301L

Grids In this application, the surge absorber protects
Cathode Heater the semiconductor against small surge energies
from the vicinity of the antenna or against static
electricity due to human contact.
r— The recent use of high-sensitivity FET has led
to a stronger requirement for surge protection.
v, v, Y. ) DSA or DSP gerreq gep
GND
BRERT 153~ AT 153~ X £
Screen size 15" under 15" up
FA#R ~ GNDj] DSP-201M DSA-301LA | | | ceepbee .
Between cathode and GND DSP-301N DSA-501MA :
kT 22 DSP-201M DSA-301LA E
Heater DSP-301N | DSA-501MA oA - ET
DSP-501N | DSA-102MA Amplifier | Main unit
DSP-751N DSA-242MA :
— N DSP-102M DSA-152MA H
ik — GNDJE] DSP-152M | DSP-102M | | | oo e :
Between grids and GND DSP-272M DSP-152M
DSP-302M DSP-272M
DSP-302M
E: BTAREE, BREALTEHARFTAR.
Note : For this application, please check for hold over.
1. HR$ETE
Resonance measure
MAERBRARIEL, BIRS 5E0E 0 RBIEEDEAR)
R, HERBESEZERF¥HS. BRRHFHLCHEK, KR
BEBRAA TRBIFEF BN EE, BWALIRIEHLE
(common mode coil) {1 /5 & % RB IR s IR FF B AL,
In case surge absorber located between power line to ground;
point A in figure, reacts against the surge, residual voltage is
transmitted to the latter part of the circuit. Some part of the
circuit is destroyed because of amplified residual voltage by LC
resonance of a noise filter. Potential equalization before and SA2
behind the common mode coil by a surge absorber; SA2, is A —@— B
recommended as a measure. A+

35
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(b N RS

Features of the Micro-Gap

BWREET RS

O =53 T A R M R EF .
ORI ZANEEER.

O MRIEMS. 100QE,
O B IR/ 1IpFIUT.

O iR,

HMFeatures of the Micro-Gap

@®Response to quick rise time of surge is good.
@Same quick response in dark or light.

@High Insulation Resistance: Greater than 10°Q.
®Low Capacitance: Less than 1pF.

@®No polarity.

HAeti R E
typical gas tube
RE&IRIBM E
equipment surge limit

FEHE R
varistor

(o)
H e
®3
> | ERMEFIREE
DC spark-over
\Ze]1c:Te -2 iy A S i
T s
AR TURIB R AR
Micro-gap surge
absorber
— W\
time
[ ESdlbgline HTest facilities
BEPSRBAEA T E@g, Troubled with surge requirements?
N N NN . N @®Products being developed can't meet UL standards.
hiG 3 5 AR G422 S
O L if Eﬁlx%?ﬁ'%fEUL%;M%m?*" o s ®Need to protect equipment from indirect lightning surges in the field.
O LB FREFERBNEEMERIR, HFEXMRPEIE.
At Mitsubishi Materials ceramic factory, customers can come and observe
EEGAMBNBEL ®FEMABHEOTEERERKBOTERRER, testing of their product with the latest impulse voltage and current generators
K5 AHEHTRRRL, BEESENREATE, that can duplicate the test requirements of the various worldwide standards
agencies. From these tests we can recommend the best solution to help you
pass requirements.
LEES P2 #ix
Reference standard Wave form comments

JECHI#%

1-2/50us 30kVmax R E R B ORE

JEC standard

Indirect lightning protection
8/20us 6kAmax

IEC61000-4-5%74
IEC61000-4-5 conformance

RiFRRPEEZEHNIRE

1.2/50us 15KV 8/20us7.5kA Indirect lightning protection

IEC61000-4-2474
IEC61000-4-2 conformance

B
150pF 3300 30kVmax Static electricty protection

FCCHi4% RIPBERE
FCC standard 10/560ps 800V 100A Communication related protection
FCCH#ii% RPBERE
FCC standard 10/160us 1.5kV 200A Communication related protection
FCCHARIRA RIpPBERE
FCC standard conformance 10/700ps 15kVmax Communication related protection
|IEEE 0.511-100kHz 6kVmax
ACB600V 40A 1.5s
ACB600V 7A 5s
ULFAZ AC600V 2.2A 30min RIPBREREACERRZX)
UL standard : Communications (AC power cross)
A #ACB00VHIIL e £
Over-voltage to AC600V
KBTS kot 55 50~ 1000ns  4kVmax 30~ 60Hz
Rectangular wave, pulse width 50 ~1000ns, 4kV max, 30~ 60Hz
Hith 2/10us 2.5kV 1kA
others 10/200pus 20kVmax

0.5/700us 6kVmax

100/700us 5kVmax

MY TFHEHMME, EE5HAME.
Please talk about the other standards.

36
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ERER

HANDLING PRECAUTIONS

y3gdosav aounsl
Bas A

WR AR RIERER

ERRBRERARTIN, RIBEEAFF(RIRRNS, BORREG, WERMS),
BURRENUTRE, MAREL, MERY ~REESE, HLEZETI
=z EERA.

BEXTRERANER, HEEAXLE,

Bid 2
(1) BB B
SIS EEEORBRAEE. REES, MERRETESNE, #
EMEHENNRTER. ARLRSERNITERN, 23EMER
USBBERA, FTRLSHEE, —A.

(2) BEGRIMT HATIE AV
T @RI, RBE TR, FILiEESRRANERT.

27FREM

(1) BR1E B R A )
FEELHEBTEARN, e
ZIER.

(2 XTERRE
ACHDCHIRSBEHHEAAS M, RERNEEHNTHIRESR. £
AAFERNESERBESBROER, MPLLESRIAR.

() TRBERE
KA~ ROREEREN, BE2RMBLRIEESEE, W, A
HEREFAXARBENXREN, BREFEFRRTAREIBE.
FERZABENREEN. BUNNRABENTD, HREETEFTRX
R,

WMABEBLHN, FRERERER, EHEELF.

s, BENESBMIMEOHETNE. LEBEERNRS, AUPEEY
BETTEBRIRZ.

MEEMBLMENREN, IREBESTHE, RIEHEEMELMEL
Z [EIERFFIZRIA LA9EEE.,

KPR, BN E BRI E FF IR E R 15

(4) E T
WREL™ &, BENEIRPTFRBRERN, TELTERFHLNE,
FHFERLE,
(5) B2
MERERASRNSEN, HEIRIEEENTER,
(6) RE
OFEREALEFREMBHEOEE. 40CIUA, BE: 70%RHMNK)HIER
.
QXA mlE, BEEETANEM.
QIFPRELEERH NI,
QENREFRESUR(R M SGF) KL S B,

OFAENEELL SKETRELRME R, BRECEEZTMLIN
.
(7) 8%
A RESERE TSN, RESHIBRPRIFLESLENSH,
B TIRMR.

3. R EH

(1) AMSER TR B~ R R — OB RE REANIRMEE.

Q) REKAEETERE MZRE, RBRRESF, RERENETENATENLT
1, FHHEEREARENEEN, S—REFFREFAFTESTE
M. ZEMNEARY, EEESAASKER,

AMITSUBISHI MATERIALS CORPORATION
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B Caution in Surge Absorber series usage

In case that a surge absorber series is used, if an abnormality takes place
because of peripheral conditions of the surge absorber (power source
conditions, environment, mounted conditions, etc.), fire, electric shock,
product failure may be occur, so confirm the next matter sufficiently, and
please use. For more questions, contact us.

1. Precautions to be strictly observed

(1) Confirmation of performance ratings
Use the surge absorber within its rated range of performance such as
surge current capacity, surge life and operating temperature range. |If
used outside the range, surge absorber can be degrade and have glass
fracture, which may result in smoking and ignition.

(2) Avoiding accidents due to unexpected phenomena
In the event of fracture of surge absorber, its pieces may scatter; hence,
put the case or cover of the set product in place.

2. Application notes

(1) Current value - Test current time
There is a case where an electric characteristic deteriorates in continuous-
discharge, in case of measuring DC spark-over voltage.

(2) Concerning Hold-Over
Hold-over may occur by power supply, in case this product is used in AC
or DC power supply circuit. We recommend using a varistor, electrically
connected in series.

(3) AC withstand voltage test
Do not apply the voltage over a guaranteed value, in case of the AC
withstand voltage test. Please be sure the voltage with voltmeters, such
as digital multi-meter, in case to perform a voltage setup of AC withstand
voltage tester with analog display. By change of slight input voltage,
output voltage may change a lot. So if there were changes of input
voltage, installation of stabilization power supply is recommended to
suppress voltage change.
For AC electric strength to fall, when the wiring pattern approaches with
Absorber, please leave more than 1 mm of space of Absorber and the
wiring pattern and use.

(4) Fall and a shock
Glass may be cracked by fall, vibration, a shock, etc. Since it may become
impossible to maintain the characteristics when glass has crack, please
be careful of handling enough.

(5) Forming
Please be careful enough not to cause a crack of glass and a chip, in
case of lead forming.

(6) Storage
(DPlease store at a temperature up to 40°C and at humidity below 70%RH.
@This products should be used within 6 months after delivery.
®Avoid direct sunlight.
@Auvoid the place where poisonous gas and dusty condition.
®Avoid rapid temperature change in the storage area, otherwise dew
condensation may occur and a lead wire may corrode.

(7) Lead wire
This product has lead wire. A lead may slightly bend by vibration in
transport condition.

3. Notice

(1) Parts shown in the specification are meant for general commercial
products.

(2) Electronic components used in equipment that can have a series effect on
human life or society, such as medical equipment, equipment for use in
space, nuclear related equipment, etc. requires higher reliability parts than
those found in general commercial electronics. For these types of
applications not mentioned in the specification, please contact our charge
sections.



EMIERK2S

EMI FILTERS

=

Chip type EMI filters

: 10MHz ~470MHz

effective noise reduction for
equipment and circuits with
unstable ground.

S IR SR Al E i D
Part number Style Equivalent circuit Cut-off frequency Applications Features Page
g
¢ LCARFIZAE T L(RERR)FC(E
N BRINEHEZ K FREANET
CRAAL REI. | gk RAAADRANHNE, i
oo DVDSHFHEREE | geimA, SHE~R48L, ®A
I T SN BHBER. | zgwA. BRITEER, H90E
“LOA0:s0MHz-2r0uHz | ADSLARSERER mFmm maEsLnng.
LCA10,LCA20 <LCA20:47MHz~220MHz | R E o 39
- EEHL. EmpE. e | - LCA series, is an extremely ef-
MEXIE & ficient EMI filter Wth monolithic
N . construction of inductor and
cHEAMETREN capacitor elements, suitable for
PRI HE noise reduction on high fre-
- quency single line, due to steep
+ For digital AV and wide band insertion loss
_e;_c\q/w\p/rggnt 53%1\/6[135 characteristics.
, an .
« For telecommuni-
cation equipment
T I . . - such as mobile L
LFA10 T T LFA10 : 22MHz~ 100MHz phones Fax, mo- . EL(%@%)%HC(@@%)E%E
dem and ADSL. PN E MRS REMISEIR =8
« For computer e AHARIMBARKE N, I%
equipment such as AR E AP LR
personal comput- E - ) 40
+ LFA20 : 10MHz~220MH: . « Extremely efficient EMI filter
LFA20 0:10MHz~2200z | ers and copier. made of a combination of both 411
« For noise counter- dielectric and magnetic materi-
measure of other als.
digital circuit equip- | * Well suited for eliminating noise
i F &Y ment. on high frequency signal lines,
=S4KA LFA30 < LFA30 - 10MHz~220MHz due to steep insertion loss.
3 Termi-nals
For Signal Lines
o HL(BER)MC(BER)IEAT
SRS A REMIEIK 28
LCG14 +LCG14: 220MHz~230MHz * AERBIMBARKEE, TE 4
TSRS Bl R LR A
CEHBREREMET | o 1608k
% & BB RIENE © 2012714k
CHFHBRREEER |« AREIILCIEHKS
BFRERGRIENE | © LFH245F) /08
CEBREREMET | o LCA24RT| HIRAEE
RE R R I o LCAT4Z I H/\BY
+LCA14: 150MHz~350MHz | . EMI solition for tele- - " .
LCA14,LCA24 +LCA2: 200MHz~2T0MHz | communication . Extreme!y efficient EMI flltgr with 43
equipment such as monolithic construction of induc-
mobile phone. tor and capacitor elements.
- EMI solution for Dig- « Well suited for eliminating noise
ital Equipment on high frequency signal lines,
- Suitable for High- due to steep insertion loss.
speed bass line,llO | gggg size
3 LA ti0MHz - 4 ines of LG fiter
LFA14.LFA24 LFH24 + LFA24 : 47MHz~ 140MHz : 44
' ' + LFH24 : 47MHz~ 140MHz * LFH24 are a small type.
+ LCA24 are Low Capacitance type.
+ LCA14 are a small type.
o © PUEHRA,
e | * THRAMERET RIS
R Z Y =
BRI,
3k A + Noise reduction for y = ~
b @ ‘LFBI0:560KHz | computers ChEEEE. ERAE.
= LFB10,LFB20,LFB30 +LFB20. 30:470KHz | - Computer peripher- | * Rated current |52amp_are. 45
3 Termi-nals p perip ‘R d
. al equipment emove noise over a wide
For Pawer Supply Lines - Digital TV range from low freguency.
 Cellular telephone « Miniature and low profile and
etc ! easy to place since there is no
' polarity.
* RIRE=RF ALCHIR, TERM
) EEEAGEH. B8, hE®HHE
LZA0S o R o BEMIBRE. A TABES | 4
- 2 z . EmpsEanay | DE@RI. BEXNTRBAR
27 BEURRENST | mwus. vm, wEzRRE
S5 4R EMI solution f HIPERR T RBUR .
2 Termi-nals + EMI solution for + Using LC resonance, this part
For Signal Lines dmec:lti)(l:lzsele?gtromc works as a band stop filter with a
- e wide selection of rejected
LZA10 \ (L% /Center frequency) frequency band, and shows | 47

38
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LCE &EMIiEK2$(LCA10, LCA20)

CHIP TYPE LC EMI FILTER (LCA10,LCA20)

LCEAEMIEK B LCAR 160812125 R~f 44 T L(ER E28) MIC(B Z 8 S
M= T REAME T, RARAREN/NE,. SHRURAR. SHUE”R
AL, HABER. RRATER, HANEATSM. SEESLIER,

W=

OB/ N\E AL,
OBl RN IRKHF I,
O AT HIMTH IR,
O ik, EATIE.

WAE

OB, G, DVDERFHREE

Ot A, IAHIMEER. ADSLAREEERBERS
OSENHL. BN, MU EFEIDEE

The LC EMI filter (LCA) is an extremely efficient EMI filter with monolithic
construction of inductor and capacitor elements, suitable for noise reduction
on high frequency single line, due to steep and wide band insertion loss
characteristics.

B Features

@®Ultra miniature and low profile type
@Steep insertion loss characteristics
@®Removes noise over a wide range
®Easy to place since there is no polarity

B Applications

@®For digital AV equipment such as TV, VCR and DVD.
®For telecommunication equipment such as Fax, modem and ADSL.
@®For computer equipment such as personal computers and copier.

O T & FhE IR & MR IEHE

®For noise countermeasure of other digital circuit equipment.

Wi E#jp Part number system

431714 IN3

LCA10 LCA20
LCA 10 - 2A 1E 683 M T
1 1 1 1 1 \ \
E kS 2N MERR e E Al LR AR BEER
Series Size Rated current Rated voltage Cut-off frequency Cut-off frequency Packing form
10:1.6x0.8mm 2A:100mA 1E: 25V 683 : 68MHz tolerance T 5%
L w) M: +20% Taping
20:2.0x1.25mm B:#a
L) W) Bulk
E = . . .
v WK ERT (mm) Dimensions (mm) M3 Equivalent circuits
’I LCA10, LCA20
ihe LCA10 LCA20
;1
28 02502 04202 0.2510.2 0.350.95 0.640.3 0.30.25

L R

:
:
B

LCA10-2A1E 204M, LCA10-2A1E 274M

]

Wi E—¥% Part number list

= . FIE SRR . . BE N
5 CIES UE B & UE B ke : m B
1] LR LR HEBE REBH oL oo SRR
Part number Cut-off frequency tolerar?ce v Rated voltage Rated current Insulation Resistance | (5 3 {5 Reference) | Operating Temp. range
LCA10-2A1E503M[] 50MHz 55pF
LCA10-2A1E683M[] 68MHz 55pF
LCA10-2A1E104M[] 100MHz 50pF
LCA10-2A1E134M[] 130MHz 50pF
LCA10-2A1E204M[] 200MHz 29pF 40°C 85°C
o i — ~+
LCA10-2A1E274M[] 270MHz #20% v 100mA TOMEmin. 16pF
LCA20-2A1E473M[] 47MHz 115pF
LCA20-2A1E683M[] 68MHz 58pF
LCA20-2A1E104M[] 100MHz 58pF
LCA20-2A1E224M[] 220MHz 32pF
O T, B
[J. "T" stands for taping package and "B " stands for bulk package.
= .
BiFE KR4 (S5%) Insertion loss (Reference) BEEE Test circuit
est circul
LCA10 LCA20
0 0
N
-10 b ) \\L -10 1 \ \ Sample
‘\\ % o \ \‘ )]
g, At W 2 Q19
@ @ v 50Q 50Q V.V
: Ny : AT
= ™\ < -
§ "*[ToLenoaaiesoan Vv R §% \
§ 40| @ LCAIO-2MEGSSMD] d $ 40 ||@ Lon202n1E473MT] N
2 @ LCA10-2A1E104M[] | = @ Lca20-2A1E683M| \ W S.G.
@ LCA10-2A1E134M] 50 || Leaz2aieions \
-50 [ & LCA10-2A1E204M[] " '@ LCA20-2A1E224M ] \'4
® LCA10-2A1E274M[] ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
-60 -60
10 100 1000 10000 10 100 1000 10000
Frequency(MHz) Frequency(MHz)
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LCE&EMIiER%2 (LFA10. LFA20. LFA30)

CHIP TYPE LC EMI FILTER (LFA10,LFA20,LFA30)

LCE REMIEIEAFLFA10. LFA20, LFASORRBRHE NN REEH —
BT AR AE = S REEMIRIR =R . 2/ R BEAB/NE,. HE XL
TIERMENR R, BETESBRENK.

W=

O BIF B AU M E— LA BE A,
OB/ N\l A,

O RIMANRK R,

O I T BIMTH IR

oL ik, EATIE.

[ aipes

O UL, FKEY. DVDEHRFH K&

O A, IAHIMEER. ADSLAREFEERFERE
OSENHL. BN, MU EHIDERE

O H T KT Tk & MR RIENE

LFA10 LFA20

Our "LFA10, LFA20, LFA30" chip type LC EMI filter is an extremely efficient
EMI filter made of a combination of both dielectric and magnetic materials.
They are well suited for elimination of noise on high frequency signal lines,
due to their steep insertion loss characteristics.

B Features

@®Monolithic construction of dielectric and magnetic materials
®Ultra miniature and low profile type

@Steep insertion loss characteristics

@®Removes noise over a wide range

®Easy to place since there is no polarity

B Applications

®For digital AV equipment such as TV, VCR and DVD.

®For telecommunication equipment such as Fax, modem and ADSL.
@®For computer equipment such as personal computers and copier.
®For noise countermeasure of other digital circuit equipment.

LFA30 HEHE (5%)

4

Material Structure (Reference)

&

BMZE S+ Part number system

MRS —=m
EETRIER[IE|

LFA 10 — 2A 1E 223 M T
EYIES AR BERR MEBE [adlsied AL SR BEER
Series Size Rated current Rated voltage Cut-off frequency BFRE Packing form
10 :1.6X0.8mm 2A : 100mA 1E: 25V 223 : 22MHz Cut-off frequency T. HE
20:2.0x1.25mm tolerance Taping
30:3.2x1.6mm M : £209% B. &3
L) W) Bulk
B4k - R~F(mm) Dimensions (mm)
LFA10 LFA20
025202 04202 025202 03£0.25 06+0.3 03+025
O e o e i
1.6+0.1 2.0+0.18
- B 5
i i 1
LFA30 BEEE Equivalent circuits

LFA10
IT L
B B
LFA20,30

AO—f?m—j’TF‘I ----- I@—o;\

BO ] T T OB
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LCESEMIiE%z2s (LFA10. LFA20. LFA30)  CHIP TYPE LC EMI FILTER (LFA10,LFA20,LFA30)

Part number list

BAS—ER

431714 IN3

E=. g
T HL 3R HILAERVRE M E me R | wmEmnE
Part number Cut-off frequency Cut-off frequency tolerance | Rated voltage Rated current | Insulation Resistance (% % {&Reference) Operating Temp. range
LFA10
LFA10-2A1E223ML] 22MHz 290pF
LFA10-2A1E473ML] 47MHz 115pF
LFA10-2A1E683ML] 68MHz 68pF
LFA10-2A1E104M] 100MHz 34pF
LFA20
LFA20-2A1E103ML] 10MHz 550pF
LFA20-2A1E223ML] 22MHz 300pF
LFA20-2A1E473ML] 47MHz 82pF
+20% 25V 100mA 10MQmin. —40°C~+85°C
LFA20-2A1E683ML] 68MHz 45pF
LFA20-2A1E104ML] 100MHz 37pF
LFA20-2A1E224M(] 220MHz 15pF
LFA30
LFA30-2A1E103ML] 10MHz 680pF
LFA30-2A1E223ML] 22MHz 300pF
LFA30-2A1E473ML] 47MHz 68pF
E LFA30-2A1E683ML] 68MHz 49pF
M LFA30-2A1E104ML] 100MHz 19pF
:I LFA30-2A1E224M[] 220MHz 16pF
o
gtg 0. TRRHE, BAHBE
[J. "T" stands for taping package and "B " stands for bulk package.
o .
WG NRKLE M (S%#)  Insertion loss (Reference)
LFA10 LFA20
0 " 0 A—
~ QN . N M
INTRRN \E\ \\:‘\ ™~
NS N NN N
N -10 ™ ™
-10 \ \\ \ Y
R R \ Wle
3 @20 i \
S > S 1 NG
g-20 4 3 M1 4
38 t 3) ¢ o 3) | TH T
c 2 1 N .30 2 ]
S 1 S N} 53
$-30 AN 3 4 ;'-'-j;! 4
£ \ £ 40 | (DLFA20—2A1E103MO
Par @LFA20—2A1E223M]
DLFA10—2A1E223ML] ’/' Q®LFA20—2A1E473M]
.40 —| QLFA10—2A1E473MC] \J | | @LFA20—2A1E683M]
®LFA10—2A1E683ML] -50 ®LFA20 - 2A1E104MC] [
@LFA10—2A1E104M] V ®LFA20—2A1E224M[]
-50 [ TIIIT [ TT11 60 [ TITIm T 111
1 10 100 1000 10000 1 10 100 1000 10000
Frequency(MHz) Frequency(MHz)
LFA30 . .
0 BI&E Test circuit
T R
\\ \:\ N
\:§ N
N N
10 Sample
g \
O
220 N\ 50Q 50Q YAY
s 5\3, b
s Al ONRY Y
8 -30 Y
2 DLFA30 —2A1E103MC] PRPZ AN
@LFA30—-2A1E223ML] q
®LFA30 - 2A1E473M] /f \/_/ S.G.
40 | @LFA30-2A1E683MC]
®LFA30—-2A1E104MO ;Z ;;
®LFA30—-2A1E224M]
N
50 L[ TTTIAI T TTTTHAT
0.1 1 10 100 1000 10000
Frequency (MHz)
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LCE4EMIE 2875 (LCG14)

[MREmMF A & EEX L FSZ%H]

CHIP TYPE LC EMI FILTER ARRAY (LCG14)

[For Signal Line of mobile device corresponding to terrestrial Digital Broadcast]

LCESEMIBKALCCI4R S MAEEMITE R 2255, R FEHERLwAhE
HF P EEMRFUERRER . 1ZFEFIRIS AR E16 x BRI HE R ERE
FAN BB, RERHEK. BRRATRE, EMTESENSIER.

W=

O/ EMES =T, ERATEEERESL.

@7£470MHz ~ 770MHZFI800MHz ~ 2GHz# $is s Bl B 4 1R EF BR300,
MR

OLEINTREE, EATEMESE.

OXFEMBFBARMEN M.

OfEEAEE,

A%
OF . HFHHEE
WA SHH

The LC EMI filter array LCG14,highly effective to the noise filtering for the RF
frequency band of a mobile phone.4-line © type circuits of array filter are
enclosed in a chip of 1.6mm x 0.8mm size.lt is suitable for high frequency
noise filtering because of it is large attenuation coefficient and deep wide
noise removal band.

B Features

@®Ultra miniature and low profile and suitable for high density circuit lines.
®Large attenuation in the frequency range 470MHz to 770MHz and 800MHz
to 2GHz

@Steep insertion loss and suitable for high speed signal line.
®Products of different capacitance values are available.
@®smaller capacitance

B Applications

®For mobile phones and digital AV equipments

e Part number system
LCG 14 — 2A 1A 224 M T 30
B3Ik Ji2N MERR MELE bR HE SR AR BEER BEAE
Series Size Rated current| | Rated voltage | | Cut-off frequency | | Cut-off frequency Packing form || 30 : 30pF
14:1.6x0.8mm 2A:100mA 1A 10V 224 : 220MHz tolerance T
oty M : £20% Taping
4 Ii;1 (¢ Bk
© array Bulk
B - R~f(mm) Dimensions (mm) BE B Equivalent circuits
LCG14 LCG14
E 0 o @ @ ® ® ® @
3 - O ----- o ----- o o ---
1 1
1 I
= S R RIS B IS B
1.6+0.1 > | |
e 6o € g g g %o
- 1 I
(DI 4. L[ 15 [ )
I I
0.4+0.1 0.2+0.075 0.8+0.1 ! !
R O-mmmm = O--mmm- O--mmm- O----
Wi =2—1%% Part number list
® g #ib g FLLE SR HEBE WEsH RIS e ERREEH
Part number Cut-off frequency Ut'&err:r?g; ney Rated voltage Rated current Insulation Resistance (%% 1{&Refereuce) Operating Temp. range
LCG14-2A1A224M[]30 220MHz 30pF
LCG14-2A1A224M[]25 220MHz 25pF
LCG14-2A1A224M[]21 220MHz +20% 1ov 100mA 10MQmin. 21pF —40°C~ +85°C
LCG14-2A1A234M[]17 230MHz 17pF
LCG14-2A1A234M[]12 230MHz 12pF
0. Thims. Bhek
[]. "T" stands for taping package and "B " stands for bulk package.
BiENFRKEE (S3%) Insertion loss (Reference) HIZE Test circuit
LCG14
0
Sample
@ ” 50Q 50Q
é:zo @L o V.V
: A
.§ -30 I @ LCG14-2A1A224MT[]30 % 0
3 @ LCG14-2A1A224MT[]25
£ -40 [ (® LCG14-2A1A224MT[ 21
@ LCG14-2A1A234MT[ 17 v S.G.
-50 || ® LCG14-2A1A234MT[]12

sl [ LT

10 100
Frequency (MHz)

10000
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LCEAEMIZ 285 (LCA14. LCA24)
[(EEXKin 54

CHIP TYPE LC EMI FILTER ARRAY (LCA14,LCA24)
[For Signal Line]

LCE GEMIER A FILCA14. LCA2ARTIZ S M EMI;J&%%FE@J
BN LMRETH AR, RABINLCESRBEMN =i F RG],
K. BREBIHE, ERTESLNSMER.

BERT
RERE

_Eedo

OE/NEES M, ERTEREESL.

O7/E800MHz ~ 2GHZEY T E Bl A R B REFAYIR B RBEUR
OSRIMTASSE, EMTERESL.
OEHRMHERBEN @,

OffFHERER

WAE

OFH. HFFKRiEE

WA SR

The LC EMl filter array, LCA14, LCA24, is highly effective to the noise filtering
for the RF frequency band of a mobile phone. 4 LC circuits of 3 terminal type
are enclosed. It is suitable for high frequency noise filtering because of it is
large attenuation coefficient and deep wide noise removal band.

BFeatures

@®Ultra miniature and low profile and suitable for high density circuit lines.
®Large attenuation in the frequency range 800MHz to 2GHz

@Steep insertion loss and suitable for high speed signal line.

®Products of different capacitance values are available.

@®smaller capacitance

B Applications

@®For mobile phones and digital AV equipments

Part number system

LCA14 LCA24
SIS 2N HEER EBE bR LR AR BEER HERE
Series Size Rated current| | Rated voltage | | Cut-off frequency | | Cut-off frequency Packing form || 28 : 28pF
14:1.6X0.8mm 2A : 100mA 1A: 10V 194 : 190MHz tolerance L
24:2.0%1.25mm M : £20% Tapmg
4451 B
4 line array Bulk
L . . = . B .
pmm B - R<F(mm) Dimensions (mm) W53 Equivalent circuits
E I\EI LCA14 LCA24 LCA14,LCA24
| ©
= 5 © @ © @ ®© @ 6 @
— i 3 R
o o
m % °
TE
1 620.1 j j G
(I @B 1 dn
3 I R T SR
0.4£0.1 0.2+0.075 0.840.1 0.50.12 025+0 12 1 25+0 1
= s H
BEE—%3% Part number list
G R AT N HEAR B pres
LI HIH A FLLmE iR HEsE FESH HRIH e RS
Part number Cut-off frequency Y -%Iergr?g: ney Rated voltage Rated current Insulation Resistance (%%{&Refereuce) Operating Temp. range
LCA14-2A1A154M[]37 150MHz 37pF
LCA14-2A1A164M[]33 160MHz 33pF
LCA14-2A1A194M[]28 190MHz 28pF
LCA14-2A1A224M[]22 220MHz 22pF
LCA14-2A1A274M[]16 270MHz 16pF
LCA14-2A1A324M[]13 320MHz 13pF
20% 1ov 100mA in. —40°C~ +85°C
LCA14-2A1A354M[]10 350MHz = m 1oMamin 10pF
LCA24-2A1A204M[]30 200MHz 30pF
LCA24-2A1A224M[124 220MHz 24pF
LCA24-2A1A234M[]22 230MHz 22pF
LCA24-2A1A254M[]20 250MHz 20pF
LCA24-2A1A274M[]18 270MHz 18pF
0. Tt BR#ek
[]. "T" stands for taping package and "B " stands for bulk package.
- . . .
BiENFRGEE (3%) Insertion loss (Reference) HIEE Test circuit
LCA14 LCA24
0 0 Sample
-10 10
I\ 500 500 Y
& -20 [O)ay A g 20 L]
T -
% “30 T LCAT4-2ATA154MT 87 8 20 19
N © LCA14-2A1A164MT[133 < -
§ 40 1 &) LCAT4-2ATATSAMT 28 gyl a s (D LCA-2A1A204M[ 150 Y
§ 50 || @ LCA14-2A1A224MT 22 M g -40 [| @ LCA24-2A1A224M 124 ® A S.G.
£ (5 LOA14-2A1A274MTL]16 i é £ (©LCA24-2A1A234M 22 o |e
60 | 6 LCA14-2A1A324MT[ 13 ® -50 1 @ LCA24-2A1A254M[ 120 046 CZ 4;
LCA14-2A1A354MT[]10
=70 0 i s \[ ‘ ‘ 9 60 (5 LCA24-2A1A274M[]18
10 100 1000 10000 10 100 1000 10000
Frequency (MHz) Frequency (MHz)
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LCEAEMIE K 22r5l (LFA14, LFA24, LFH24)

D

CHIP TYPE LC EMI FILTER ARRAY (LFA14,LFA24,LFH24)

LCESEMIRIKAELFA14 LFA24 LFH24ARESL (8RR ) MC(HARING
MR REMIEIR AR5, 1%/~ MR M1608, 20125201020k, WEAMLC
ZREH, FIMTEMNMY, RERHK. REFHE, EETHHESL
SR, LFA14 LFA24. LFH24R 300 17 F $B 8K,

W=

OMEIL CEBBY, ELTERRLH.

o). HE,

© 575 B B A R 56 R R
OLFH24 4y /\Bu = g (2.0% 1.0mm)

Our "LFA14, LFA24, LFH24" are extremely efficient EMI filter arrays with
monolithic construction of inductor and capacitor elements. They are 3
terminal arrays of 4 LC circuits in a 0603, 0805 or 0804 package, suitable for
noise reduction on high frequency signal lines, due to steep and wide-band
insertion loss characteristics. LFA14, LFA24 and LFH24 series have
distributed element circuits.

BFeatures

®Array of 4 LC filters, suitable for high density circuit lines.

®Ultra miniature and low profile type

@Steep insertion loss characteristics and removes noise over a wide range.
O®LFH24 is smaller. (0804 size)

WA= BMApplications
O FHZRE. FH ®For digital AV equipment and cellular phone.
=
BZE S5 Part number system
LFA 24 — 2A 1A 473 M T
B IE BN MERR e B E [adlsied [adlsEd BEER
Series Size Rated current| | Rated voltage Cut-off frequency BiFRE Packing form
LFASBE = 5 LFA14:1.6x0.8mm 2A : 100mA 1A 10V 473 : 47MHz Cut-off frequency T. #%
Normal LFA24 :2.0x1.25mm tolerance Taping
LFH: B = 2 LFH24 : 2.0 1.0mm M: £20% B. #%
Small L (w Bulk
A5
4 line array
YT . .
B#EK - R<f(mm) Dimensions (mm) —
LFA14 LFA24 LFH24 |5| Z
| 3
1 o o @ ® ® @| |o< ;E :
9 2 g Hm
S S S G %E )
G G G
s 2.040.1 s
0.4£0.1 0.2+0.075 0.520.12 0.250.12 0.5£0.12 0.2540.12
0.8+0.1 1.25+0.1 1.0£0.1
| =2 ks H - . . .
BMES—¥i%k Part number list BZ38E Equivalent circuits
E2 L~E=1
J] = A B F 4R 2R =] o =" Yt 4 = ﬁ%%ﬁg Rl
B 5 b | BULRATRE | ERE | ERR ﬁ_ﬂﬁfn Capacitance EREESEE LFA14,LFA24,LFH24
Part number Cut-off frequency | Cut-off frequency tolerance | Rated voltage [Rated current | Insulation Resistance (5{ERefereuce) Operating Temp. range
@ ® ® @
LFA14-2A1A114MC] | 110MHz 28pF R Do DS DO O -
LFA24-2ATA473MC] |  47MHz 100pF | |
1 I
LFA24-2A1A683M[] 68MHz 55pF ! }_ }_ }_ }_ !
LFA24-2A1A823ML] 82MHz 55pF . }
+20% 10V 100mA | 10MQmin. -40°'C~+85°C| G O g g g g G
LFA24-2A1A104MC] 100MHz 41pF i i
1 I
LFA24-2A1A144M0 | 140MHz 30pF ! H H H H :
LFH24-2A1A473M] 47MHz 100pF . |/ N :
|
LFH24-2A1A144M) | 140MHz 23pF | | T O------ O------ O------ O----
. TR, BRREE
[]. "T" stands for taping package and "B " stands for bulk package.
- .
BiENRRE S (S3%#)  Insertion loss (Reference)
LFA14 LFA24 LFH24
0 == 0 0 —
] ~y SNy I
N @ NN TL® 10 NC N
g0 \ 510 N \NNKTTTT@ \
z \ a ®\2 ©) o @
2 20 2-20 P R A
2 //" “\ S 7y 8 ®\ A /':\
g S .30 || OLFA24—2A1A473M] /] S 30 N
5% 2 @LFA24 —2A1A683ML] A V £
= @LFA24 —2A1A823ML] 2
-40 40— @LFA24—2A1A104MC] 40 D LFH24-2A1A473M0]
©LFA24 —2A1A144M0) @LFH24-2A1A144MC]
50 50 LT T T T 11100 -50
10 100 1000 10000 1 10 100 1000 10000 10 100 1000 10000
Frequency (MHz) Frequency (MHz) Frequency (MHz)
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EMIER2(LFB10. LFB20, LFB30)[#ieeix2A] CHIP TYPE EMI FILTER (LFB10,LFB20,LFB30)

[Rated Current : 2A]

431714 IN3

EMIESE28LFB10. LFB20. LFB30/= G2/ B = AEEMISE i 2 sk Our "LFB10, LFB20, LFB30" chip type EMI filter is an extremely efficient &

/E/EL%% . . fkuun—: J o] l“_iLﬁb pis /Eiﬁ% Fﬁzj:g;kj(

AU EELEE . A GBS TIN5 B AT — S SRR small EMI filter for power lines which require large rated current.They are well
G s et e e suited for wide range noise reduction on DC power lines.

EIRMERE, 3T RRA/NEREEL T,

| S MFeatures

O E B TT2A, @®Rated current is 2 ampare.

QTR MIESR FF A TR SR SERI NI RS, ®Remove noise over a wide range from low freguency.

OB XEE, FHRAE. ®Miniature and low profile and easy to place since there is no polarity.

WA= BWApplications

ZIMiEE . BNEEINEEZHDCH B, Noise reduction of DC power lines for AV equipment, computer and computer

peripheral equipment.

BZE/ 245 Part number system

LFB 20 — 3D 1E 471 M T
B 20N TERR MERE a7t bR [2E5i78
Series Size Rated current Rated voltage Cut-off frequency B RE Packing form
10:1.6x0.8mm 3D : 2000mA 1E: 25V 471 : 470KHz Cut-off frequency T. W
L W 1H : 50V 561 : 560KHz tolerance Taping
20:2.0x1.25mm M: +20% B. Bk
L W Bulk
30:3.2x1.6mm
L W

Bk - R~F(mm) Dimensions (mm)
LFB10 LFB20

0.3+0.25 0.6+0.3 0.3£0.25

e e

R —Zm

<]
2.010.18
B
S
+
te)
N
= &5 H
Wi E—¥%k Part number list
B S R BUESE R RE MERE MERR pekeqizen ERRESEE
Part number Cut-off frequency Cut-off frequency tolerance Rated voltage Rated current Insulation Resistance | Operating Temp. range
LFB10—-3D1E561ML] 560KHz
LFB20 —3D1E471ML] +20% 25V
B 2000mA 10MQmin. —40°C~+85°C
LFB30—3D1E471ML] 470KHz
LFB20 —3D1H471MC] 50V

0. TRFHE. BRTHE
[J. "T" stands for taping package and "B " stands for bulk package.

BiENFRKE Y (5%) Insertion loss (Reference)

\% HHIZE Test circuit
-10
a f Sample
@ 20 \\ lo G
é-so \ 7l 50Q 50Q V.V
% \ ’\ffﬂ//
£ 40 N )
2 Y/
g \ / 7
50 | OLFB10-3D1E561M(] /A S.G.
®LFB20-3D1E471M] i/ ;7 57
60 ||| ®LFB30-3D1E471ML]
@LFB20-3D1H471M0]
70 [T T T T
0.01 0.1 1 10 100 1000 10000
Frequency (MHz)
45
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LCE SEMIGE K28 (LZA0S) [MimF 2]

CHIP TYPE LC EMI FILTER (LZA05) [2 Terminals]

W FHLCH SEMIEH BLZASR R AH AN BHBA RE A — LGS
IR AOAHRLE =R B MAEMIBE S, ABRBHALCHE, MEEAEAR,
SHMVEMBES, S5 TERNENSERRT. DENTFEBTRENR
& BE GELARRENRERRE. REATRIVERLE. BHREES
RS LB,

__ESEn

O B M AN R— AL p 8 f 454,
O ML FRFE AT AIHIAEL,
OFESKMEARTMERD,

O TR~ .

A&

OB, REH. DVDFEHFHKREE

OFHl. FHEM. BHMIAR. ADSLLRESERBERE
OSENHL. BE. MRV EFHFEE

O T & e TR & MM R IEHE

2 terminals chip type LC EMI filters LZAO5 are small-sized, band stop filters
with a wide selection of rejected frequency band, and shows effective noise
reduction for equipment and circuits with unstable ground. They are suitable
for high frequency noise reduction on high-speed signal lines of digital video
equipments and mobile devices.

B Features

®Monolithic construction of dielectric and magnetic materials.
®Band stop filter with a choice of rejected frequency band.
@®Little delay and distortion from original signal wave.

®Pb free products.

B Applications

®For digital AV equipment such as TV,VCR and DVD.

@For telecommunication equipment such as cellular phone, FAX , modem and ADSL.

@®For computer equipment such as personal computers and copier.
®For noise countermeasure of other digital circuit equipment.

B 2456 Part number system

ESES 2 MERR BRATRE il LR IR AR R BEREX
Series Size Rated current Max. Rejected | |Center frequency | | Center frequency Packing form
05 : 1.0x0.5mm 1H : 50mA | |insertion loss | | band width | | 105 : 1000MHz tolerance T. #%
L w B:>10dB ||Z :0.75dec M: +£20% Taping
L——|B:1.0dec B.
Y :1.25dec Bulk
"/ Y - - Y - - -
B - R<F(mm) Dimensions (mm) BE3#Eg  Equivalent circuits
LZA05
0.25+0.1 0.25+0.1
4’( }47 0
o
<]
Il ¥
wn
S A A
1.0+0.05 o | | 0
[Te)
=]
fl AmA
n
o
=] 17y i
BEE—%3% Part number list
B 5 R PR R R E (EEH RARAE e IR ESEE
Part number Center frequency Center frequency tolerance Rejected band width Max. insertion loss Rated current Operating Temp. range
LZA05 — 1HBZ824ML] 820MHz 0.75dec >10dB
LZA05 - 1HBB105MC] 1000MHz 1.0dec >10dB
+20% 50mA —25°C~+85°C
LZA05 — 1HBY155ML] 1500MHz 1.25dec >10dB
LZA05 - 1HBY205MC] 2000MHz 1.25dec >10dB

. THRonw%. BRor#k
[]. "T" stands for taping package and "B " stands for bulk package.

BN R (S%)

0

T Vs
5 o
g N/
8 .10 @ 1
¢ W
L2 \
S -15
S V\| @
H /
1]
£ .20
MDLZA05 - 1HBZ824MU
@LZA05 - 1HBB105M]
-25 —®LZA05 - 1HBY155ML]
@LZA05— 1HBY205ML]
30 [ T [TTI
10 100 1000 10000
Frequency (MHz)

Insertion loss (Reference)

46

HIZE Test circuit

Sample

50Q 50Q V.V

S.G.

MRS —=m
EETRIERIIE|
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LCE SEMIE%28(LZA10) [MimF&]

CHIP TYPE LC EMI FILTER (LZA10) [2 Terminals]

Wiy THLCE FEMIRISSBRLZAMOZR R AR BN RAEN RE G IF— R HHRSE
AR AR P A S M BEEMITR R 28 . AR TR AR AU FILCIE R, SURE ASEE 5
. EMAEEMUSKE . &F UEFETHSRRT], AEN FEBAIRERN
BE. B, HERERENERIR. REATHRFIHRES. BakReS
BEESLIRAS MR,

W=

O BN FRBAF—ILH B Rt
O] AR A AT,

oS MARAER D,

WAz

oM. R, DVDERFHKRiRE

OFHl. FEY. BHBAR. ADSLAKEESBERSE
OSENHL. B, WHUMNFHRFRE

OH &EME FIREHFERIEHE

Our "LZA10" 2 terminals chip type LC EMI filter is an extremely efficient EMI
filter made of a combination of both dielectric and magnetic materials.Using
LC resonance, this part works as a band stop filter with a wide selection of
rejected frequency band, and shows effective noise reduction for equipment
and circuits with unstable ground.Suitable for high frequency noise reduction
on high-speed signal lines of digital video equipment and mobile devices.

BFeatures

@®Monolithic construction of dielectric and magnetic materials.
@®Band stop filter with a choice of rejected frequency band.
@Little delay and distortion from original signal wave.

B Applications

®For digital AV equipment such as TV,VCR and DVD.

@For telecommunication equipment such as cellular phone, FAX , modem and ADSL.
@®For computer equipment such as personal computers and copier.

®For noise countermeasure of other digital circuit equipment.

BZ S+ Part number system

LZA 10 — 2A C B 104 M T
\ \ \ \ \
B3k 2N MERR BRATAE i LR RIS RV RE BEER
Series Size Rated current Max. Rejected Center frequency Center frequency Packing form
10 :1.6X0.8mm 2A : 100mA insertion loss | |band width 104 : 100MHz tolerance T. W3
(L) (W) C:>15dB A :0.5dec M: +20% Taping
- D:>20dB | |B:1.0dec B.
— C : 1.5dec Bulk
E
= . . . " R . .
W WK - R<t(mm) Dimensions (mm) B3  Equivalent circuits
O
mE | LZA10
g5
03+0.2 0.3%+0.2
N
o
Il
@
o
16102

BiS—% Part number list

B 5 R FIDARE R RE R BRATHE HEBR AR ESEE
Part number Center frequency Center frequency tolerance | Rejected band width Max. insertion loss Rated current Operating Temp. range
LZA10—-2ACA103ML] 10MHz
LZA10—2ACA223M[] 22MHz
LZA10 - 2ACA473ML] 47MHz 0.5dec
LZA10—2ACA104M[] 100MHz +20% >15dB 100mA 2B C~+85°C
LZA10-2ACB223M[] 22MHz
LZA10—-2ACB104M[] 100MHz 1.0 dec
LZA10—-2ACB224M[] 220MHz
LZA10—-2ADC474MC] 470MHz 1.5 dec >20dB

[0 TRrRHEE, BRRESE []. "T" stands for taping package and "B" stands for bulk package.

WiENR kM (3%) Insertion loss (Reference)
—T S — -
WO 77

NN

o

HIEE Test circuit

Sample

50Q 50Q V.V

@LZA10-2ACA223ML]

®LZA10-2ACA473MO]

J @LZA10-2ACA104ML]
®

/ ®OLZA10-2ACA103ML]

Insertion loss (dB)

®LZA10-2ACB223ML]
®LZA10-2ACB104ML]
@LZA10-2ACB224ML]
®LZA10-2ADC474M]

S.G.

4(

® [ LTI

0 100 1000 10000
Frequency (MHz)

-30

= —————
@)

4
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12 Fi 51 NOISE APPLICATIONS
W S S R AR 7T 3 Clock line W HIE LRI PR 2 Data line
LCG14 LFH24
LCA14 LFA14
LCA24 LFA24
LCDRR =% LCDIEHE | werwarns LCD3xzh 85
LCD Driver LCD Driver LCD Driver
D1
- D2
D3
D4
LCA10 LoD& %
LCA20 LCD Controller CPU,ADC 7)77
LFA10 etc.
LFA20
=S
LFA30 Clock signal

BaEiE. REER. SHEFRE
Mobile phone, LCD panel, Digital Equipment

BamiE. V. REER. EHEFRE
Mobile phone, Copier, LCDpanel, Digital Equipment

A ST 2k B I PR T = Video signal line BEMSXt%% EMS protect —
LCA10  LFA10 Vee EZ
LCA20 LFA20 M3
LFA30 e
Em
RES N | ;; #7
|__O Reset IC CPU
MPEG G2 7%7
ks = N 7%7 I——O
Decorder RESET
o LeEs N o
DAC, N —O
P 7%7
Buffer INT
N
N LFA20-2A1E103M
WS

Video Signal

or LFA30-2A1E103M

PC. #F®BM. WM. FHSMRE
PC, Digital-TV, Game machine, Car-Navigation

W R R RIPEIR T 3R

H

R IR
Power Supply for Decorder

MPEG
TR ES
Decorder

LFB20-3D1E471M
LFB30-3D1E471M

Power line
LCA10  LFA10
LCA20 LFA20
LFA30
L
Audio
DAC
EHARMES
(16MHz)
Clock signal
for Audio (16MHz)

ICe R4
Vcc line for IC.

48

WAL, HFE AR YR

Game machine. IC.
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EHEEEM

HANDLING PRECAUTIONS

ETRIERIIE]
MRS —=m

| L:kigiany
11 EATEU RIS, T

BEWIMEARRINR 2K G, EEMIBIKRRE RSB AEHNIE
BEE. MEESEEZNEMA.

12 ERRENR BT (GERERE. BiRHTEA)
WMAEEMEERSRMEBE. 8%, BEAFEEENRBREERNHNEIE.
WABHICHEEE. BRBEAN, FRESK. RE.

1-3. EFIRE
BB ERAEB P EASCERE,
HIRBHRSEMAEEN. BEHETEN. BEOEA.

1-4. (ERIFE
ENETIFERER, BUKSERMESL, FENEERERRE(HAS
REER).,

1ERERMKNGAT. REERTESSBERNDMT
Q0FEHMN. ERMESEGmAS. IREKR. 85, ESHNKIR
B)HERM, TRUEERINE

4) Z LB

SIRESMERNZESH
6)RETHIK. . Bk, BYENKZR
7R dd K89 PR

8) Hfth 5 LR IRITAR 1 fY35 Al

1-5. &M

Ei7. Fh. BEHFRE LEANE TG, SAT-REMEENMEL, &
BERESHTENE FAXLRE-BREHRE, ERISBASBELS]
EERHSRE. ZEATHEMAEN, BELELESANTHKR,

-
S
1V IRFNEEE R ARE M (& 0. 2wi% LT ) B97=
2)IREEHATBERERN, Wi KSSIEERIK, B TEIERER
BRI T BARE N TR, B, EERMTFHHTERL.
SR . 40kHzZIA T
W 20W/LIT
ARSI SN A
BRHEMS, AFRMZHVNMENORER, TR TESERHKR. FE
RIFHE, £R% FRAERAEREEN12-2/3,

HCircuit design

1-1. Verification of operating environment, electrical rating and performance

EMI filters shall be used within the electrical rating and characteristics
specified in the specifications or catalogue.

1-2. Operating voltage and current (Verification of rated voltage and current)

The operating voltage and current for the EMI filters must always be lower
than their rated values.

Unless the products are operated below the specified maximum rated voltage
and current, it may cause damage and insulation breakdown.

1-3. Operating temperature

The EMI filters shall be used within the operating temperature specified in the
specifications or catalogue. The reliability of the products might be reduced
when the products are used in the high temperature beyond the maximum
operating temperature.

1-4. Operating conditions

Do not use the products under the following conditions because all these

factors deteriorate the performances or cause failures

1) Wet or humid locations

2)Corrosive or deoxidizing gas (Hydrogen sulfide, Sulfurous acid, Chloride
and ammonia, etc.)

3) Volatile or flammable gas

4) Dusty conditions

5) Under high pressure or low pressure

6) Locations with salt water, oils, chemical liquids or organic solvents

7) Strong vibrations or mechanical impact

8) Other places similar to the hazardous conditions mentioned above

1-5. Safety precaution

Our products shall be used for general purposes applications required for
consumer type electronics equipment. Strongly recommend to consult us
before use of our product, if you think about use of our products on the
following special applications with high level of safety

- Medical equipment

- Aircraft equipment, Aerospace equipment

- Atomic power equipment

- etc.

B Soldering and mounting notice

1) Use rosin-based flux. Do not use strong acid flux with halide content over
0.2wt%.

2) Do not use ultrasonic cleaning with too much output to avoid deteriorating
the strength of the terminal electrodes or cracking in the solder and/or
ceramic bodies of the products. The followings are recommended
conditions for ultrasonic cleaning.

Frequency : less than 40 kHz
Output : less than 20 W/L
Cleaning time : less than 5 min

3)Too much soldering may cause mechanical stress resulting in cracking.
The amount of solder shall be controlled as the height of fillet is 1/2 to 1/3
of the thickness of the product.

7 1285 &33% Too much solder

B/\ESHE  Min solder amount
L Standard line

ANEEERBREETIREENIFIRBERFRRESH, CRRTESR
AW, AERTERHREN, RRBBREMSEI R~ ERMHE
AR,

S)BTERD BN, RTHRIIVMEAAER, HBUEREUE L A% MEE
DETTE.

W E

1IRERERTE EECLIENRARBET. WESBHRNSKEHE
WAEA . BRE RAVE IR,

)MREWENBUEEBH T ~RNEMRE. EMTEITABLENTE,
BRSBTS BB,

S)EMEMNRE A BOTIMT, B> RHEERL,

AMITSUBISHI MATERIALS CORPORATION

4) Choose a mounting position that minimizes the stress imposed on the chip
during bending of the board.

5) Since dividing or breaking of the PC boards may cause mechanical stress
in the products on the PC boards, it shall be done carefully by using a jig to
prevent the product from mechanical damage.

HResin coating

1) Decomposition gas or chemical reaction vapor of some type of resins may
remain inside the resin during the hardening period or normal storage,
resulting in deterioration of the performance of the products.

2) When a hardening temperature of resin is higher than the operating
temperature, the stresses generated by the excess heat may lead to
damage or destruction of the product.

3) Stress caused by a resin’s temperature generated expansion and
contraction may damage the products.

The use of such resins, molding materials etc. is not recommended.



ERESSEM

HANDLING PRECAUTIONS

WEFRETE
AR
1.LZA05, LZA10

Recommended land pattern.
Board design

N Bf7.mm
B IE#E  Reflow soldering Unit:mm
[l %i LZA05 LZA10
Top side -
oi ’;g 1.0%0.5 1.6%0.8
A 0.4 0.7
A B 14 2.0
B [ 0.5 0.7
2.LCA10, LFA10, LFB10 i mm
ElRiF%  Reflow soldering | A me= | LCA10
Wi s Tyee | LFBi0
Top side , ) .
7 I Copper ’;g 16%0.8
v R R A 1.15
o 7
Resist B 0.45
T C 1.6
D 0.8
E 25
E F 0.6
BIWABILERETE G 0.4
Connection to ground pattern via through hole recommended
EM
3.LCA20, LFA20, LFB20, LFA30, LFB30 T
| 1
4 Reflow solderin ; . i
EURSEE 9 ST R B
N2 BE Connects to top side ,%5 b3
Top side Bottom side B mm
/ Unit: mm
= | LCA20
il LFA30
LFA20
OI | (\ | Type | LFB20 | LFB30
g’lfg 2.0%x1.25| 32x1.6
] R5E A 06 1.3
Copper B 15 23
A kD Through hole c To 13
. $0.4~0.6 (LFA30, LFB30) - -
B $0.4 (LFA20, LFB20)
RENEHE  Flow soldering
MG BE| Sk E R hE i
Top side Bottom side  Gonnects to top side fﬁ::
F w y= | LCA20
' S| Faco LEASO
w DD | 5/ Type | LFB20
= g/h 2.0%1.25 | 32x16
1ze
A 0.6 1.3
& " B 058 15
A O 3 [ 1.5 23
B #®fL  Through hole Copper |[;) ;(2) :133
$0.4~0.6 (LFA30, LFB30) v RIPE - -
c $0.4 (LFA20, LFB20) Resist F 06 06
4.LFA14,LCA14, LCG14, LFA24, LFH24, LCA24
E5%/2%  Reflow soldering
B %}L ol B .mm
Th h hol rough hole Unit: mm
A 002mm OC A $0.2mm(LFA24, LFH24, LCA24) Ty
oI LCAta | LFAZ4 [ oy
Type| |CG14 | LCA24
FEAR
Size|1:6%0.8/20x1.25(2.0x1.0
o o A 2.2 2.6 2.6
B | 12 15 15
c| o5 075 | 0.63
D | 14 185 | 1.73
5 E | 04 0.5 0.5
- Copper F| o015 | 025 | 025
RIpE G 0.5 0.55 0.55
2 Resist H | 015 | 023 | 023
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#RiEHKE(CMA12)

COMMON MODE FILTER (CMA12)

AR AU 4B SR CMA12 R 3 2 5 AL HAE R H 28 T A MR ELVDSE 5% The common mode filter are highly effective to the common mode noise

ENESERENIREE, 12~ RXABEEY, HEEES. WRIEH

R ERTEEXNRESNSEEMESERL.

| ESdo

O/NE B

OXABELM, HEEES. METEMMR.
OEATEHENEESNEZNESEHE.

A&

NI FIR&MUSB, LVDS, IEEE1394% 245 S5 MLk F

WAk - R~F(mm)

WSt

filtering for the diffrential signal lines of LVDS. It is suitable for diffrential signal
lines of mobile equipments, because monolithic construction of ceramic
realizes excellent adherence strength of terminations and high reliability in
mounting.

BFeatures

@Ultra miniature and low profile type.

@Safe ceramic construction delivers excellent adherence strength of
terminations and reliability of mouting.

®Excellent for differential signal lines in mobile equipments.

B Applications
Differential signal lines for USB, LVDS or IEEE1394 used in compact dital
equipment.

Part number system

CMA 12 — 2A OH 900 M T
\ \ \ \
B3Ik 2N MERR MERE HARMEH HIRERAR BEER

Series Size Rated current| | Rated voltage Common mode Common Mode Packing form

12:4.25%1.0mm 2A : 100mA OH : 5V impedance Impeadance Tolerance T:#%

o W 900 : 902 M: £20% Taping
B
Bulk

Dimensions (mm)

WiEFEETS | gk

mE
g M - - -
= Recommended Land Pattern Equivalent circui
e CMA12 ecommended Land Patte! quivalent circuits
= i.ﬁ"‘ 1.0+0.1 0.55
i i T I ! ! ® ®
= ®© © _ L
‘ﬁ
&
® @ 0.6 |20
0.55:0.12 [
I — 0.5020.1
[ L] - -
0.25:0.12 0.25 ® @
BEE—%3% Part number list
i B AR
B 5 common;:rt\rﬁjﬁeﬁi%pedance MERE BE B R 425 ERRESEE Cm_oﬁfrgzuency
Part number (@ : 100MHz) Rated voltage Rated current Insulation Resistance | Operating Temp. range (B%1& Reference)
CMA12-2A0H500M[] 50Q 580MHz
CMA12-2A0H670M[] 67Q 530MHz
5V 100mA 100MQmin. —40°C~ +85°C
CMA12-2A0H900M[] 90Q 530MHz
CMA12-2A0H121M[] 120Q 460MHz

[ TR BRIEEE

[[]:"T" stands for taping package and "B " stands for bulk package.

HMEEH4E S (53%) Impedance Characteristics (Reference) WiIEE Measuring Circuit

10000 [T [T
— T@ER
- % e :
1000 v W—\. ()()() e W
7z D ! ! : !
N o= ! = i
= /%j/ N\ . : - H
3 = —é/ 9 ! ! ! i
e 100 ,/ L — R —|
8 == ’/\\ ®
g = \ A
3 =T Q= BT
- — . By
10 — ® Impedance analyzer
- '@ L= @ 121M HP4291B 7500 Impedance analyzer
= ?25 @© 900M - HP4291B  Z=50Q
=
%" ® 670M -
1 @ 500M HAZPAHT e EE
1 T Common Mode Impedance Differential Mode Impedance
1 10 100 1000

Frequency (MHz)
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SIES&RiIERE(CMB12) Audio Line FILTER (CMB12)

CMBI2RFIR/NE . HARSMHERKSE ERTRILERBHNETWEES
HMERESLRRER, XAXMELSY, HEEES. BWERTEHLR, H3
BERATEENRENTHRESL.

The audio line filter (CMB12) are small-sized and highly effective to noise
filtering for the audio lines for mobile phones and portable audio equipments.
It is suitable for audio lines of mobile equipments, because monolithic
construction of ceramic realizes excellent adherence strength of terminations
and high reliability in mounting.

WA

@ik, 1210(1.25% 1.0mm)
@FE . 500mA 400mA, 100mA
®WiEHE. 5V DC

OFFAiETBHHT. 120,150,800,1200Q

WA®
BaRiE. BHEmREENEREs%

B Specification

®Dimension: 1210(1.25 X 1.0mm)

@®Rated current: 500mA,400mA,100mA
@®Rated voltage: 5V DC

@0Open mode Impedance: 120,150,800,1200Q

B Applications

Audio lines for mobile phones and portable audio equipments.

Wi SH#/K Part number system

W& - R<F(mm) Dimensions (mm)

1 &
St CMB 12 — 2H OH 121 M T
\ \ \ \ [
? %514 AR WEER HE B R FrigAE R FEIAE B A R BERR

Series Size Rated Current | | Rated voltage | | Open mode impedance | | Open mode impedance tolerance Packing form
12:1.25X1.0mm 2H : 500mA OH : 5VDC 121 : 120Q M : £20% (Taping or Bulk)

L W 2G : 400mA

2A : 100mA

WiEZERTE

SRR

Recommended Land Pattern Equivalent circuits
CMB12 E
1.040.1 0.55 ® ® M
T 7 [ ‘ ‘ _ |
® o _ i
g i3
& £
® @ T
A O v 0.6 |20
0.55+0.12 |
0.500.1
|
[ —
0.2520.12 4>H<
o ] 0.25 ® ®
WA S—Y%K Part number list
ns TR TR E TR s R
Open mode impedance - N 4
Part number (Q:100MHz) Rated voltage Rated current Insulation Resistance Operating Temp. range
CMB12-2HOH121M[] 120Q 500mA
CMB12-2GOH151M[] 150Q 400mA . o
5V 100MQmin. —40°C~ +85°C
CMB12-2A0H801M[] 800Q
100mA
CMB12-2A0H122M[] 1200Q
[ TRonw BRI
[] :"T" stands for taping package and "B " stands for bulk package.
2 T S - - .
WEH4E (5%) Impedance Characteristics (Reference) MIIE I Measuring Circuit
CMB12-2HOH121M[] CMB12-2GOH151M[]
300 —1—177 300 —— 1
OF AR OFHART
a QEFRR a QK
= @RI = QFAHER
§ 200 § 200 —_—
s (| e
g /G/ M S /”‘ /@//—‘\
£ 400 Wi R E j00 Pl M PRSI 3R PR3
;5" |3 /:,—" Impedance Analyzer Impedance Analyzer
/f,,——’ Pz Agilent 42918 Z=50Q Agilent 42918 Z=50Q
| 2 ) .
0 e = == FFRURECRE AR AT
1 10 100 1000 1 10 100 1000 Open mode impedance Common mode impedance
Frequency (MHz) Frequency (MHz)
CMB12-2A0H801M[] CMB12-2A0H122M[]
1000y 180011 \
_ OFHAER I _ 1600 Ho e Ja
T 800 @E®ER G 1400 HQE®#ER -,
= e e fo ,—-\ > EER e é
8 w00 8 1200 N
s A \ § 1000 4% N \
2 400 3 S 800 7/ \
E 7 E 600 AT
\ / \ Impedance Analyzer
200 p Y 400 Bl NN Agilent 4291B  Z=50Q
= N 200 7
= [ AR atn S
o 0 IEEENEHT
1 10 100 1000 1 10 100 1000 h
Frequency (MHz) Frequency (MHz) Normal mode impedance
52
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BEEK PACKING FORM

431714 IN3

EMIjEiK28 EMIFILTERS gz
nit: mm
BFILS 2 BEHE a % B
Packing Packing )
code types Qty. Packing form
B FrERS 500 BomS
All types Poly bag
HEETL FUREME I
F:ound feed hole &dJ Rectangular component mounting punch hole A B c D E
0.62 1.15 8.0 3.50 1.75
Fréd# oloo-o-ols 010 | =20.10 +03 £005 | =0.10
LZA0S 10,000 —— ~(*$l§$ﬂ$ﬂ[}[}$[}$ﬂ$ﬂ elo F G ¥ ] T
I , 2.0 2,00 40 o5 | osmT
Jb lo] 1 | Suim arscion  ——H— 01 | 2005 | 101 B Tmax
LCA10 AL J BEET A B C D E
LFA10 NP O 1.00 1.8 8.0 3.50 1.75
LFA14 (jw ¥ w# +0.05 +0.05 +0.2 +0.05 0.1
4,000 I M mlm °le E G \ J 1
LCA14 el N
LCG14 = EREETET 40 2.00 40 0.1 07
LFB10 e ol w NIEEETEEA ] 01 | 2005 | 201 | %0 | 404
AL s BEE A B C D E
0.95 1.8 8.0 3.50 1.75
e b—= 0.2 0.2 0.3 +0.05 0.1
- LZA10 4,000 nj:f] - El o # °lo F G H J t
B N 4.0 2.00 40 w01 | TAF
“I’l e fof n N\ZHEEAEAL || 201 | 2005 | s01 | 200 | “max
3 kE7L
= LCA20 AL J A B C D E
1.62 24 8.0 35 1.75
LFA20 é@ & ¢; v 02 0.2 0.3 005 | 0.1
LFB20 4,000 : m_mlmlm °le F G H J i
L Lk i)
LFA24 C fcf‘f;%’[ﬂﬁ‘ﬁﬂ 4.0 2.0 4.0 15001 | 105
LCA24 | fef u s S H— 01 | 2005 | 101 0% | Lo
AT
T+ A B c b E
Yl A~ W PO 1.20 2.20 8.0 3.50 1.75
7%\# & ¢ (< R +0.08 | =0.08 0.2 +005 | 20.10
T LFH24 4,000 o T © F G H J i
A0 A T [
o % 4.0 2.00 4.0 1.50%01 1.00
o Fole| w m*ﬁiﬂ?& +0.1 £0.05 0.1 o0 £0.10
%
- a% BERR on A B C D E F
\ " 1.9 35 8.0 35 | 175 | 40
LFA30 7%® & 7%[\{ . 0.2 | 202 | %03 | %005 | 0.1 | 0.1
LFB30 2,000 . B EINRRPNRED! © G H J K t Q
LA AT 20 40 | 155 | 120 | 025 | 1.5
Fole| v N\E#zEmMEs £005 | 01 | 201 | %02 | 20.05 | 0.05
o/ e Ny L | :
FEAIL 40 ﬁf#;?%éiﬁéﬁﬂ X B W 5 £
: i ’ 1.20 1.45 8.0 3.50 1.75
CMA12 h i |F +0.2 +0.05 +0.2 £0.05 £0.10
CMB12 4,000 B H LJ\ e @ Pz Po Do T
i B i
lﬂl 4.0 2.00 4.0 1.5%91 0.68
T S N [T P 0.1 +0.05 0.1 2150 | 40,05
i£SCode| A B c D E | Wi | W | r
+0 + |013.0 |[R105| 20 | 9.0 | 11.4
FERS RRM08B | 01805 | 0605 | 55 | 404 | 205 | 03 | 1.0 | 05
All types
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REXAEBEZRY ON BOARD THERMISTOR SERIES

RN B P = AN 4R Introduction of on-board thermistors
WRHEAMBEATRERELEANEEBSERE R R BNHE The on board thermistors are available in several different packages, from
BB SZEMEER TESSFRE, chip and melf for surface mount, to axial and radial leaded for through the

hole mounting.

WX EERRFZ  On-board thermistors

E IR DN it F AR fERRESERE HE{ESEE TG
Series Type Termination Operating temperature range | Resistance range Page
205 —40°C~+150°C 10k2 57
TDO5, TD11 10kQ ~ 100KQ 57
s TX05 —-40°C~+125°C 10kQ 58
TS03, TCO3, THO3 0 B 2R FR ES —40°C~+100°C 25Q~100KQ 58,62
TNO5, TCO5, THO5 SMD chip Tin plating 30Q~2MQ 58,61
TN11, TH11 2kQ~1MQ 59,60
TN10, TC10 —40C-+125C 300~ 150kQ 61
TN20, TC20, TH20 40Q~2MQ 59,60
MN18, MH18 ER B Gl MELF P Tin plating —40°C~+150°C 2kQ~150kQ 65
FHO5, FH10 EA e Flake chip S HBk Au Electrode —40°C~+125°C 10kQ, 100kQ 64
CN25,CH25 THEEARBEASYE Pbree soldered Cu-Niwire A0C— +110°C 5000 ~ 500kQ 66,71
RM16,RH16 RAEWEL Polyurethane covered wire 1kQ~100kQ 67,71
BMS;;?\ASB 2 R A R PVC?&:E?,@ : PVC covered W|rel —20°C~80°C 10k§j Ok2(.22MQ ;1
g BFo5 Radial leaded RABWEL Polyurethane covered wire —40°C~+100°C 10k =
GR15,GR25 EL Dumet wire —40°C~+300°C (+150°C) 2kQ~10MQ 68,71
DC30 FRIEEREEREES Pbree soldered Cu-Ni wire —40°C~+100°C 300Q ~200kQ 67
GA13,GH13 T e i-plati . . . 2kQ~ 100kQ 69,72
GA20,GH20 # mf)liﬂai[ll_;adi%;am wRAES #lilnprl)all:tr;r?gor —40°C~+300°C (+150°C) 2kQ ~ 100kQ 69,72

BME S#p Part number system

TNO5 — 3T 103 J B
B IS HRFRBIE FRFREEPEE HRERTRE (283159 FRiT
Series B Value Resistance Resistance tolerance  Packing form Code D F G H J K L
—o5° Ao L e A Sy o S BEERFRE
OFR25C M ERIRME., ST A BIAENARET B AB R T REHNTH Resisane toerance | £0-5%| £1% | £2% | £3% | £5% | £10% | £15%
MELBRLAQ,
Resistance value at 25°C is expressed in ohms. First two digits are +19
significant and the last digit is the numbers of zeros following. BEATRE o - 130
OB MERRE BValue tolerance| - N
Resistance tolerance. +59% T
OBELRX c
Packing form #
B
B
e BB 28 BEHE ARRY @7 i
Code Packing form Packing Qty. Related series
500 TS03,TC03,THO3, TNO5, TC05, THO5, TN10, TC10, TN11, TH11
TZ05, TX05, TDO5, TD11, TN20, TC20, TH20
B B 200 MN18, MH18, GA13, GH13, GA20, GH20
Bulk CN25, CH25, RM16, RH16, GR15
100 DC30, GR25
C ARl 34 Plastic tray 400 FHO5, FH10
T EAES Paper taping 4,000 TD11, TN11, TH11, TN10, TC10, TN20, TC20, TH20
P BRI Plastic taping 2,000 MN18, MH18
F BEE%E Flat pack 2,000 GA13, GH13, GA20, GH20, DC30
R 10,000 TZ05, TX05, TD05, TNO5, TCO5, THO5
EiES Paper taping
D 15,000 TS03,TC03,THO3
54
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ON BOARD THERMISTOR SERIE

HOLSINY3HL O1N

RENGFER
RARNDMEFOMEEA >~ RBITRARESRE FRESNSER. B

N R A AR BRI,
BH X EME RO RTE A BT,

BB RS Structure and appearance

KBS (4H)
glass sealed (4side)

Zi BRI

electrode

BE+ED
Ni&Sn plating

IRE AR R

thermistor body

WS

OEIIMAMEME, XHNBSHEENBENE

OEIMAMIAKBEH ML, KARSHNTEMS
(WU 158, TEREEtE . M RHeEB M REILR)

O AIEH L IR R 1 B

O R M BRI

O R AR MERE .

O AT150CHRE

O (Pb) =&

OROHSHEE ™

i # E BE

B=5%%3%] Productlineup

SMD Type

Using our company's unique materials, product design, and manufacturing
technologies, we have been able to produce smaller and increasingly precise
surface mount thermistors.

This has enabled us to create a full line of parts to meet various characteristic
and size requirements.

BFeatures

@ Provides ultra-accurate temperature measurement of its own raw
materials

@ High reliability by unique four-sided glass coating.
(Excellent mechanical strength, environmental resistance and
migtation resistance.)

@ Strong against electrostatic discharge

@ Excellent high frequency characteristics.

@ Excellent solderability and heat resistance.

@ High temperature(150°C)

@ Lead-free

® RoHS Compliance

SREEE &

BEBBEES 2

{iﬁﬁ;‘ﬂ%fg;’e‘ 0perat|ng temperature range ngh tempgrgture and ngh t_emperaty(e and
High precision type Super-high precision type
=mKE  High temperature type TD Series 7Z Series
-40°C ~150°C P.57 P.57
¥ R=+1%~ R=+0.5%~
c B=i 1% B= i0.3%
H Va
i
FRAEKE Standard type A | BRERES R, BEREEL
Standard type High precision type Super-high presicion type
1005~2012 27 1005~2012 type
-40C ~125¢ TN  Series P.60~61 |:'> TH Series | — TX  Series
06037 0603type 7C Series P.60~62 P.58_59 P58
40C —100°C 7S Series P.62 : )
R=+5%~ R=+1%~ R=%+0.5%~
B=%+3% B=+1% B=+0.3%
B#4k - R+ Dimensions
HEE T
B ik Thermistor a1k : mm)
Glass sealed Electrode element Electrode 75| Series L w T L1
TS03 -TCO3 -THO3| 0.60%0.04 | 0.30+£0.04 | 0.300.04 | 0.10min.
T T TX-
TETRSTOR [ 100+0.15 | 05070 % | 0.5075% | 0.20min.
w w TN-TC 1.60£0.15|0.80+0.15 | 0.95max. |0.30min.
» N » N TD11-TN-TH11 |1.60£0.15|0.80£0.15 | 0.70max. |0.30min.
< L1 N < L1 N TN-TC-TH20 |2.00+0.20|1.25+0.20 | 1.25max. |0.40min.
L L
TS-TN-TC-TH Series SC Series

A MITSUBISHI MATERIALS CORPORATION %
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ON BOARD THERMISTOR SERIES

WA=

O £ IR A% IR AR B

OCD DVDZIF R Fk
OPCERAIEEH T

ODC % AW 53 A ik 2

O FAN IR AR IE 1 HR EHE
O3 IR BB R A9 IR Y (X b AME)
O jth 48 YR ] R R
O5tE {5 FLDARIR AR 12 )
OMOS-FETHI AR IP
ODVC/DSCHYRFEAME

OS5 EHMEE B A IRH R (TCXO) IR EAMR
OITENHLANEZHRN =5 3% A
O F AR EAMERIT RN

Temperature detection circuit

WS A i [ i

Vece
[o=——)
RL ADC
Vout IC_S

Driver/Controller IC
(Battery Changer,

© HDD,OPU,,,,)

z

ADC. AD#;#:3%
= OPU. #33%

[ ERithiche

O 5t 25
EATHHE FRESNEBA (RSB £ EASEERNRAEEME
EA BRI T,

@®Battery pack

Chip thermistor with high precision is used for the protection circuit inside
the battery pack for mobile electronic devices.

Typical Applications

BT M Li-ion battery pack
{RB& 22 Fuse
OO o+
%% RAPFIC
o L .
4@ g I Protection IC oT
B2
/ﬂlm 5
R 5
T 1 O —

IER ARG el
Discharge control Recharge control
FET FET

Th : TH05-3H103F (10kQ + 1%, 3370K + 1%)

56

B Applications

@®Temperature compensated circuit in HDD

@Optical pickup for CD/DVD writing,

@®CPU periphery temperature monitoring circuits,

@®Temperature detection for DC power supply

@Gain Stabilization for mobile phone

@®Temperature compensation of display contrast in LCD

@®Temperature detection of battery cells

@®Optical communication related equipment Laser transmission circuit
temperature compensation

@®Temperature detection for MOS-FET

@®DVC/DSC devices; Auto-focus circuits, plunger peripheral circuits, battery
pack temperature control circuits

@®Temperature Compensation of Crystal Oscillators (TCXO)

@®Temperature compensation for ink-viscosity (Inkjet Printer)

@®Temperature compensation and detection for Car-audio equipment

NTC:TH11-3H103F
RL:4.7kohm
Vce:3v

Out put Voltage

3.0

N

25

2.0

1.5

V Out(V)

1.0

0.5

0.0
25 0 25 50 75

Temp.(°C)

100

B EEo—-=
HOLSINHIHL O1IN
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ON BOARD THERMISTOR SERIES

HOLSINYIHL O1N
[l

(&R s RE ]

TZO5% %

OFLIR - ST ceveeeriiiiiii 1.0x0.5%0.55max (mm)
(ZARRK - Rp%)

O PAEBUFIREE - vvvrvrrrrrrrrrrnenens +0.5%, +1% (R25)

OBEAYRE - -oevvvrrrrrrrninreiinnnnns +0.3% (R25/R50)

@ETFERRR «vvvnrrrnrnnnnneeneeiaeann gEen

OFFIEETERE cvveeeerneiiieieeaen —40°C~+150°C

OB EREL oo 2.4mW/°C

O KTINTR eveneniniiiiiiieiians 300mwW

W=

oI BRI 1 A IE0 5% B IR E BEKO.I%BIIRE.
O F-40°C~+ 150 CEiB LA M.

O HREMEBEH, TEHES.

ok 1085 I B TR B

Bt Characteristics

[High temperature, super-high precision type]

TZ05 Series

.Dimensions .............................. 10X05X055max(mm)
®Resistance tolerance ----cceiiiiinnn. +0.5%, £1% (R25)

@B value tolerance -.........oooil +0.3% (R25/R50)
@Termination -« eveveevrimeiiiiiiiiiiia., Tin p|ating

@®Operating temperature range ««------- -40°C~+150°C

®Heat dissipation ........................ 24mW/°C

®Maximum power dissipation «=-------- 300mwW

HMFeatures

®High precision type.(+0.3%)

®Suitable for wide operating temperature rang.(-40°C~+150°C)
@Glass sealed body for high reliability

@Strong against electrostatic discharge.

TZO5%3%| TZ05 Series
U= EBPAE R25 B{g B25/50 B{g B25/85
Type Resistance B Value B Value
3H103%3* 10kQ 3,380K 3,423K
M ERMIMIBHRAARIEEN,
3 Please consult us for availability of non-standard items.
[SEEBERErS&] [High Temperature, high precision type]
TDO5% 3 TDO5 Series
OFLIR - R ceveeeneiiii ‘2}2;%/55; Oﬁ%n%()(mm) @ODIMENSIONS + -+ +vvrrrrrrreenneeneeeneens 1.0% 0.5 X 0.55max(mm)
o FLIG - N A ®Resistance tolerance -----cceeiennns +1%, +2%, +3% (R25)
i +1%, £2%, £3% (R25) ©B value t0lerance «-«.veoveeveereenn +1% , +2% (R25/50)
OBEBVFIBE «ovvvervvnerenneennnennnns +1% , +2% (R25/50) - - _
QU TFEIRR vvvrrnrnrienireiieiaann Lot OTermination «««--ovwrrerrrirnrreeneees Tin plating
o e ove . ®Operating temperature range «-------- -40°C~+150°C
OFEFEETERE coeeeerneeiieeiieeiann 40°C~+150°C ing tem j
OELHTEL wovvvineeeeiiiiinee 2.4mW/"C OHeat disSipation --oxcoxecoveeseeneenees 2.4mWrC
O KINE e 300mwW ®Maximum power dissipation «--=---+ 300mwW
TD11% 5 TD11 Series
OFLIR - R ceveeeneiii 22;%/84; O;O_rrn;é()(mm) @DIMENSIONS + -+ ++vrrrrrerreenneeneeeneens 1.6% 0.8 X 0.70max(mm)
s LI - NN A ®Resistance tolerance «------oevveeeene *1%, £2%, +3% (R25)
N OBEBEARFRE oo 11%, £2%, £3% (R25) ©B value t0lerance -« vcoveeveereenn +1%, +2% (R25/50)
T OBEBUFRZE coveverererarieneneinns +1% , £2% (R25/50) - : ;
C o QTR oo g OTErmination «««eoeoereeeeieeeees Tin plating
# o s o< . ®Operating temperature range --------- -40°C~+150°C
OFEFEETERE oeeevreeineeiieneann 40°C~+150°C ing tem ;
OETHEEL v 3.0mwW/"C ®Heat dissipation -------- oo 3.0mWrC
O KINE e 375mwW ®Maximum power dissipation ==« 375mwW
W= EFeatures
O] FiF-40°C~+150°CEEEE . e®Suitable for wide operating temperature rang.(-40°C~+150°C)
O UEBERME. BEHL1%ERE. ®High precision type.(+1%)
oL ZRIER N EEE;TE'I’_{ﬁEO N ®Strong against electrostatic discharge.
03}13}%?5‘12&)}2&%%%; ﬁDC/DC'X‘ﬁ%G ®Suitable for engine control circuit and DC/DC converter.
OTirRERBEL . TRiS. ®Glass sealled body for high reliability.
Bi5E Characteristics
TDO5% %] TDO5 Series
s BAE R25 B B25/50 Bf B25/85 s BHEE R25 Bfff B25/50 Biff B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103%** 10kQ 3,370K 3,413K 4H104%* 100kQ 4,360K 4,360K
3L104%3% 100kQ 3,540K 3,587K
TD11&%| TD11 Series
B 5 EEIKE_TE R25 B{g B25/50 B{g B25/85 B S Eﬁﬂﬁ‘fﬁ R25 B{g B25/50 B{g B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103%** 10kQ 3,370K 3,423K @D 3M104%% 100kQ 3,580K 3,620K
4H104%% 100kQ 4,360K 4,360K @D 3R154%* 150kQ 3,680K 3,723K
@D 3S224%x 220kQ 3,760K 3,806K @D 3U334%k 330kQ 3,850K 3,904K
3W474%* 470kQ 3,940K 3,998K

M ERMSMYRARAARIEEN,
3 Please consult us for availability of non-standard items.

AMITSUBISHI MATERIALS CORPORATION
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[BERErm]

TX05%& %1

.ﬁéz{j{ . RTJ' .............................. 1.0%0.5%0.55max (mm)
(BRI - R

O A AU -+ vvrevrerrenennennes +0.5%, + 1%(R25)

L Y Ry = +0.3% (R25/R50)

D = T R

OfFE B ETER < ovovrrrrrens —40°C~+125°C

OLLHLZEE - ovvvvvrvrrmrennrneneenen 2.4mW/°C
.EEij(Ij]$ ................................ 240mW

W=

OSCHLB B A M E 0. 5% R BRSO SHEWRE.
OTUFMEHHIMY . TEMR,

O BB E AN

B Characteristics

[Super-high precision type]
TXO05 Series

ODIMENSIONS +vrvvrvrevranennentaneaneanns 1.0X0.5x0.55max (mm)
®Resistance tolerance «««---ooeeeeeeees +0.5%, = 1%(R25)

OB value tolerance -+« +-oeereeeeneeninns +0.3%(R25/R50)
O@Termination «cceereerrrerreenieeneann Tin p|at|ng

®QOperating temperature range «-------- —40°C~+125°C

®Heat dissipation ........................ 2.4mW/°C

®Maximum power dissipation--««««+-- 240mwW

BFeatures

®High precision type.(+0.3%)
®Glass sealed body for high reliability
@Strong against electrostatic discharge.

TX05% %] TXO05 Series
BT BAfE R25 Bfz B25/50 Bfz B25/85
Type Resistance B Value B Value
3H103#+ 10kQ 3,380K 3,423K
¥ ERDSMIRHRARIEEN.
3 Please consult us for availability of non-standard items.
[BEEEER] [High precision type]
THO3Z % THO3 Series
OFFLIR « RAT woverererereeeeeeees 0.6x0.3%x0.34max (mm) ODIMENSIONS -+ rvvvrrrrenrerenennnninn. 0.6 0.3 x 0.34max (mm)
(ZREIK - R5FR)
.@ﬁﬂ1§§i¢ﬁ% """"""""""""" + 3%(R25) @®Resistance tolerance ««c-cceeereeeeeen 13°/0(R25)
OBEBUFRE - --vovvverrrrrees +1% (B25/50) OB value tolerance -+« -+« +x+xreeereenens +1%(B25/50)
.Jﬁ’ﬁ¥ EE*& ................................ %J#%% O@Termination ««--ceererrereerariniinenns Tin p|at|ng
OfFFIR SR ovvereere e —40°C~+100°C ®Qperating temperature range ««-++-«-- —40°C~+100°C
.g&i}&%@;ﬁ ................................. 1 5mW/ C ®Heat dissipation ,,,,,,,,,,,,,,,,,,,,,,,, 1.5mW/°C
OELATHE +ovvvvrrerrneni 110mwW ®Maximum power dissipation -----+---- 110mwW
B4t Characteristics
THO3 %71 THO3 Series
LT B R25 Bff B25/50 Bff B25/85
Type Resistance B Value B Value
3H103+ 10k 3,370K 3,413K
4B104+ 100kQ 4,030K 4,073K
THO5% % THO5 Series
.ﬁé;lﬁ . RTJ- .............................. 1OXO5XO55maX (mm) .DimenSiOnS ........................... 10X05X055max (mm)
(BRER - R%)
O PAERIFIRE - +1%, £2%, +3% (R25) ®Resistance tolerance -« -«-----eoee-en +1%,+2%,+3%(R25)
OBEBFIRE - +1%, £2% (B25/50) OB value tolerance «-----e-rereeeienannns +1%,+2%(B25/50)
.Iﬁuﬁ%Eﬁ*& """"""""""""""""" %}E% O@Termination <« oceeeereereniiiiiiinnen. Tin p|at|ng
OFfFEFIRESERE v —40°C~+125°C ®Qperating temperature range «-------- —40°C~+125°C
OBTIEREL ~-oveerrrrrr 2.4mW/°C O®Heat dissipation -+« «-ceeerrereeaeains 2.4mW/°C
.Ey—j(IjJT ................................ 240mW ®Maximum power dissipation ,,,,,,,,,, 240mW
W= BMFeatures
@;B/NEY ®Ultra small size.
OHHERES. BANKIFREN 1%, @®High precision type.(x1%)
OB B E MR R, @®Strong against electrostatic discharge.
OREATERT. REFHMA, @®Suitable for battery pack application.(Li-ion, Ni-MH etc)
OLREEHEBMES, THIES. ®Glass sealed body for high reliability.
[ Ezis B Characteristics
THO5Z %I THOS Series
ETe @EE R25 Bff B25/50 Bfg B25/85 ) @ AfE R25 Bff B25/50 Bf B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103+* 10kQ 3,370K 3,413K 3L104+% 100kQ 3,540K 3,578K
37103+ 10kQ 3,820K 3,792K 4F 1045+ 100k 4,250K 4,254K
31473 47kQ 3,400K 3,490K 3M154%+ 150k 3,620K 3,668K
4BA473x 47kQ 4,050K 4,057K 4KA474H* 470kQ 4,500K 4,541K
XETFR-THIE BESRAANTER, % Regarding R-T data, please refer to our Home Page.

58

AMITSUBISHI MATERIALS CORPORATION

B EEo—-=
HOLSINHIHL O1IN



R R

ON BOARD THERMISTOR SERIES

HOLSINYIHL 01N
[lip

[(SHEE™ ] [High precision type]
TH11 &7 TH11 Series
OTLIR - Rf vverrerneneineineieinns 1.6%0.8%0.70max (mm) @ODIMENSIONS <+ v vvvrerreneeenaneieinnnns 1.6 0.8 X 0.70max (mm)
(R - RR)
OB PAERIFIRE - ovvereereeeennns +1%, +2%, £3% (R25) @Resistance tolerance «+«+«-- eoeoeeeees + 1%, + 2%, + 3%(R25)
OBEAUFIRE «+ovvvvrvrrreeeneeneanenns +1%, £2% (B25/50) @B value tolerance -+« -« -+ vvveeeeeeanns + 1%, + 2%(B25/50)
@ FEHLAR «eveeeeeeeii e g @Termination «««-cooveeerreeeiieeiiin.. Tin plating
OFFRESEE v —40°C~+125°C @Operating temperature range «-+--+-+- -40°C~+125°C
OB ZEL v 3.0mW/°C @Heat dissipation «-««veeeeeeeiennnn 3.0mW/°'C
OFR AT - 300mwW @Maximum power dissipation «--------- 300mW
Biss BMFeatures
OHHERES . BENBTITFREN+1%. @High precision type.(+ 1%)
@FHEE IR R M RETL . @Strong against electrostatic discharge.
OREHATEET. REEHMA. @Suitable for battery pack application. (Li-ion, Ni-MH etc)
OTHRELIHBHRY, TEMES. @Glass sealed body for high reliability.
| Ezded BMCharacteristics
TH11% 3 TH11 Series
Fille= B pE{E R25 B{g B25/50 B{& B25/85 File= HPE{E R25 B{g B25/50 B{& B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103:3% 10kQ 3,370K 3,423K 3K683:k: 68kQ 3,500K 3,534K
3V103:k*x 10kQ 3,910K 3,876K 3M1045* 100kQ 3,590K 3,628K
4C15353% 15kQ 4,110K 4,053K 4H1045%3% 100kQ2 4,360K 4,360K
3T223x% 22kQ 3,820K 3,841K 3R154:% 150kQ 3,680K 3,723K
3K333:kx 33kQ 3,480K 3,617K 35224 3k 220kQ 3,760K 3,806K
3J473%3% 47kQ 3,440K 3,481K 3U334:% 330kQ 3,850K 3,904K
4B473%%x 47KQ 4,050K 4,067K BW4743%% 470kQ 3,940K 3,998K
4V105G* 1MQ 4,900K 4,909K

MARTFR-THIE ESHALSETR,

% Regarding R-T data, please refer to our Home Page.

TH20Z | TH20 Series
OTLIR - RF veeee 2.0x1.25%1.25max (mm) @DIMENSIONS +vrrrrrrrerrneeeiiiin. 2.0%x1.25% 1.25max (mm)
(BRI RT%R)

N OBEMERFRE oo +1%, £2%, +3% (R25) ®Resistance tolerance ««-----oeeeeeee + 1%, £ 2%, + 3%(R25)

(T: OBEBUFRE oo +1%, +2% (B25/50) @B value tolerance «« -+« weeeeneeenees +1%, + 2%(B25/50)

?‘& .gﬁ% EE*& ................................ %Jg%% @Termination -« eeeerreerneeeaiin. Tin p|at|ng
OFEFIRESER oo —40°C~+125°C @Operating temperature range «-+----- -40°C~+125°C
@EIHLZRHEL < vvevenenieiieeea 5.0mW/°C @Heat dissipation ««-«-creeeeieaieeens 5.0mW/°C
@I THER -ovvvrerrereennneenieniiees 500mwW ®Maximum power dissipation ---------- 500mW
[ EET=E BMFeatures
O HERES. BEMNBIFREN 1%, @High precision type.(+1%)

OFHEB B & ERETL = . @Strong against electrostatic discharge.
O ETHATHERF. BEFHMA. @Suitable for battery pack application.(Li-ion, Ni-MH etc)
O HREEMKBEZH, TEMS, @Glass sealed body for high reliability.
| Bz B Characteristics
TH20% %1 TH20 Series
#l = B PE{E R25 B{g B25/50 B{g B25/85 #l = BPE{E R25 B{& B25/50 B{g B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103%* 10kQ 3,370K 3,489K 3W5033%3k 50kQ 3,950K 4,030K
3V103sk:k 10kQ 3,924K 3,914K 3R803:k3* 80kQ 3,700K 3,743K
3W3033%:k 30kQ 3,950K 3,991K 38104k 100kQ 3,760K 3,806K
3M5033%* 50kQ 3,590K 3,628K

MARTR-THIR ESRALSE,
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% Regarding R-T data, please refer to our Home Page.
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(18 A 7= ]
TN - TC20% 3

OFLIR - R ceeveeveiiiiii 2.0%1.25% 1.25max (mm)
(BRFIHK - RTHR)

OEIPE E B R v orvrrrrrrrrrereeens +5%, +10% (R25)

OBIERIFRE +3%, +5% (B25/50)

.ﬁ%% E@j};ﬁ ................. %E%%

.1%}3;]/5}%:*@ ........................... —40°C~+125°C

QLI ZEL -+ vvrrrrrrrnr e 5.0mW/°C

.f-iﬂilj];i ................................ 500mW

=

OEHE. EMTICXO.
539K/ BiBAA (TC20R 1)

O FREBERME, TENS.
oFaRTIFE, TENEMAEE

Bi5E Characteristics

[Standard typel

TN-TC20 Series

ODIMENSIONS -+ vvvevrerenreenenenennnns 2.0%x1.25x%x1.25max (mm)
®Resistance tolerance -+« +----vvveeennnn +5%, +10%(R25)

@B value tolerance ««--.cvvvieniiiiii. + 3%, +5%(B25/50)
®@Termination «+-cvvvveeenenniiiiiiia, Tin p|aﬁng

®Operating temperature range «-«--«--+ -40°C~+125°C

@®Heat dissipation «----cooeieiiii 5.0mW/'C

®Maximum power dissipation «--.----. 500mwW

BFeatures

@Suitable for TCXO applications because of the low capacitance.
®High B value available.(TC20 Series)

®Glass sealed body for high reliability.

®Full lineup for various applications.

TN20Z% %] TN20 Series
) @A R25 Bff B25/50 Bff B25/85 A g @ R25 Bff B25/50 Bfs B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
2NB80x* 68Q 2,650K 2,673K 3H103xx 10kQ 3,370K 3,489K
28101+ 100Q 2,750K 2,758K 3V103:# 10kQ 3,924K 3,914K
2T151 150Q 2,800K 2,813K 3N 153k 15kQ 3,650K 3,695K
2V221 5+ 220Q 2,900K 2,917K 35223+ 22kQ 3,750K 3,786K
3A33 1k 330Q 3,000K 3,019K 3W303# 30kQ 3,950K 3,991K
3C471#x 470Q 3,100K 3,120K 3T333xx 33kQ 3,800K 3,839K
3E681 680Q 3,200K 3,218K 3U473:x 47kQ 3,850K 3,894K
3E102:+ 1kQ 3,200K 3,221K 3W503:#x* 50kQ 3,950K 4,030K
311523k 1.5kQ 3,400K 3,403K 3NB83xk 68kQ 3,650K 3,690K
3K202:# 2kQ 3,500K 3,469K 3R803:x 80kQ 3,700K 3,743K
35332 3.3kQ 3,750K 3,731K 4C1045x 100kQ 4,100K 4,141K
BW472:% 4.7kQ 3,950K 3,909K 4D154% 150kQ 4,150K 4,195K
4C682#+ 6.8kQ 4,100K 4,044K 5A205%* 2MQ 5,000K 5,043K
KETR-THIE BSHALTE. 3¥Regarding R-T data, please refer to our Home Page.
TC20%7%| TC20 Series
Eie= BE{E R25 B{& B25/50 B{& B25/85 "B S BEFEE R25 B{& B25/50 B{g B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
28400 40Q 2,750K 2,758K 4C302x* 3.0kQ 4,100K 4,044K

MATFR-THIR BSAAATER.

TN11Z& 7|

OFIR - R~F 1.6%0.8%0.70max (mm)

(BRI - RR)

% Regarding R-T data, please refer to our Home Page.

TN11 Series

®Dimensions 1.6 X 0.8 X0.70max (mm)

O (B ERIFRE +5%, +10% (R25) ®Resistance tolerance +5%, +10%(R25)

OBEARTRE +3% (B25/50) @B value tolerance +3% (B25/50)

@i 7R $E55 ®Termination Tin plating

O IR L —-40°C~+125°C ®Operating temperature range -40°C~+125C

LM A K 3.0mW/°C ®Heat dissipation 3.0mW/C

O KINEK 300mwW ®Maximum power dissipation 300mwW

B HMFeatures

O/\E HA, ®Small and thin size.

OEAE., BEBAHTFTCXO, @Suitable for TCXO applications because of the low capacitance.

O RARBEYN, TEHS. @®Glass sealed body for high reliability.

O ZRGFE, TENEMAREE. ®Full lineup for various applications.

Wit B Characteristics

TN11% 3 TN11 Series

B S BE{E R25 B{g B25/50 B{g B25/85 & S BPA{E R25 B B25/50 B{a B25/85
Type Resistance B Value B Value Type Resistance B Value B Value

312023 2kQ 3,400K 3,399K 3K683x* 68kQ 3,500K 3,534K
3H103:k 10kQ 3,370K 3,423K 3M104:# 100kQ 3,590K 3,628K
3V103:* 10kQ 3,910K 3,876K 4H104%* 100kQ 4,360K 4,360K
4C153#* 15kQ 4,110K 4,053K 3R154#* 150kQ2 3,680K 3,723K
37223 22kQ 3,820K 3,841K 38224+ 220kQ 3,760K 3,806K
3K333++ 33kQ 3,480K 3,617K 3U334%+ 330kQ 3,850K 3,904K
3J473+* 47kQ 3,440K 3,481K 3W474++ 470kQ 3,940K 3,998K
4BA47 3 47kQ 4,050K 4,067K

MEFR-THIR BSHAATER,

% Regarding R-T data, please refer to our Home Page.
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[Standard type]

TN -TC10Z% 7| TN-TC10 Series
OTLIR - RS v 1.6 % 0.8 % 0.95max (mm) ODIMENSIONS ++vvrvrrrerrereneneeneenenns 1.6 0.8x0.95max (mm)
(BRI - R .
O PHERUFRE v +5%, +10% (R25) ®Resistance tolerance «................. +5%, +10%(R25)
OBEBUFARE ~+rovvrrrrrrrrnsrrennnnses +3% , +5%(B25/50) @B value tolerance .....ooeeevvnieeennnnnn +3% ,+5%(B25/50)
QLT HLAR vveeerereeee e izim e®Termination --- Tin plating
Py D=0l RRRRRRERRER R LR R PREPREPPER —40°C~+125°C ®Operating temperature range ------..- -40°C~+125°C
OLINEEL - 3.0mW/°C ®Heat dissipation ........................ 3.0mW/°C
@I A TTR +vovvrerere e 300mW ®Maximum power dissipation .......... 300mwW
| ES3 MFeatures
OXAE, THTTCXO, @Suitable for TCXO applications because of the low capacitance.
O Xt 5 B{E (TC10% %) . @®High B value available.(TC10 Series)
OLHREEBEH, TRES. @®Glass sealed body for high reliability.
O FARGFE, TENEMAEEE., @®Full lineup for various applications.
B3t Characteristics
TN10Z %] TN10 Series
U= HIEE R25 Bf& B25/50 BfE B25/85 ) @ AfE R25 B B25/50 Bf# B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
2D300%+ 30Q 2,150K 2,155K 3K222++ 2.2kQ 3,500K 3,499K
2H680++ 680 2,350K 2,380K 3N332¢ 3.3kQ 3,650K 3,633K
2R101%+ 100Q 2,700K 2,724K 354724+ 4.7kQ 3,750K 3,750K
251215 120Q 2,750K 2,769K 3V682++ 6.8kQ 3,900K 3,868K
2T151%% 150Q 2,800K 2,813K 4C103# 10kQ 4,100K 4,048K
2V221 %+ 220Q 2,900K 2,901K 3U153% 15kQ 3,850K 3,870K
3A331xx 330Q 3,000K 3,025K 3K223# 22kQ 3,500K 3,643K
3C471#x 470Q 3,100K 3,125K 3J333++ 33kQ 3,450K 3,494K
30681+ 680Q 3,150K 3,181K 3K473%+ 47kQ 3,500K 3,537K
3F102+% 1kQ 3,250K 3,260K 3M683+ 68kQ 3,600K 3,645K
311525+ 1.5kQ 3,400K 3,399K 3R104+ 100kQ 3,700K 3,743K
35154+« 150kQ 3,750K 3,797K
KETFR-TEIE BSHAASTEMR, 3¢Regarding R-T data, please refer to our Home Page.
TC10%%| TC10 Series
T @A R25 Bf# B25/50 Bf& B25/85 T BIAE R25 Bf& B25/50 BfE B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
2R820++ 820 2,700K 2,724K 3K182++ 1.8kQ 3,500K 3,499K
25101+ 100Q 2,750K 2,769K 4C202+% 2kQ 4,100K 4,048K
2V181%x 180Q 2,900K 2,901K 4C302++ 3kQ 4,100K 4,048K
MEFR-THIE B EAALNSTET. % Regarding R-T data, please refer to our Home Page.
TN - TCO5% 7| TN-TCO5 Series
OFUIR - O rooererrmrre e 1.0%0.5% 0.55max (mm) ODIMENSIONS -« +-vvvvrrrreereeeeeenens 1.0X 0.5 % 0.55max (mm)
(B - R<T3) ®Resistance tolerance - .. - £5%, £10%(R25)
+5%, +10% (R25) ®B value tolerance «--....oeoeieiiinintn +3% (B25/50)
+3% (B25/50) OTermination «-veveveeerneninenenenenenens Tinoplating .
& ®Operating temperature range ----.-..- -40°C~+125°C
SERESEE v vvverrerrernennenneneenns —40°C~+125°C @®Heat dissipation «---..oeeniinnnn - 24mW/°C
% 2.4mW/°C ®Maximum power dissipation-- -240mW
@ K TINIR ~vvrvverneereeneenies 240mW
W= MFeatures
@iB/\E, @®Ultra small size.

OKAE FEAFTCXO,

O] % = BIE (TCOSKF!),

O T HRERBEHN  THMES.

O RARFFL TENEMALTE.

Bt Characteristics

@Suitable for TCXO applications because of the low capacitance.
®High B value available.(TC05 Series)

@Glass sealed body for high reliability.

®Full lineup for various applications.

TNO5% %l TNO5 Series
B S BIE{E R25 B{&a B25/50 B{& B25/85 B s BAE R25 Bf& B25/50 B{& B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3C102#x* 1.0kQ 3,110K 3,124K 3V223x+ 22kQ 3,900K 3,898K
3E152xx 1.5kQ 3,200K 3,214K 3N333:#x* 33kQ 3,650K 3,725K
3G222:#* 2.2kQ 3,290K 3,298K 4B473xx 47kQ 4,050K 4,057K
3H302+x* 3.0kQ 3,370K 3,375K 31473+ 47kQ 3,400K 3,490K
31332+ 3.3kQ 3,420K 3,425K 3J683+* 68kQ 3,450K 3,492K
3L472xx 4.7kQ 3,530K 3,528K 3K803x 80kQ 3,500K 3,543K
3N682+* 6.8kQ 3,670K 3,657K 3L104xx 100k 3,540K 3,578K
3H103+x* 10kQ 3,370K 3,413K 3M154 150kQ 3,620K 3,668K
3T103#x 10kQ 3,820K 3,792K 4W205+%* 2MQ 4,950K 4,984K
4B153x#x 15kQ 4,030K 3,985K
MEFR-THIE BS AL ET. % Regarding R-T data, please refer to our Home Page.
TCO5%7%| TCO5 Series
B S BAE R25 Bff B25/50 Bff B25/85 # 5 B R25 Bff B25/50 Bft B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
283003 30Q 2,750K 2,769K 28151+ 150Q 2,750K 2,769K
25400%x 40Q 2,750K 2,769K 4C202+ 2.0kQ 4,100K 4,048K
25680 68Q 2,750K 2,769K 4C272#% 2.7kQ 4,100K 4,048K
28820 82Q 2,750K 2,769K 4C302#* 3.0kQ 4,100K 4,048K
281015 100Q 2,750K 2,769K 40332+ 3.3kQ 4,100K 4,048K
25121#x 120Q 2,750K 2,769K 4K224% 220kQ 4,500K 4,541K

MRTFR-THUIE BFS AL LT,
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% Regarding R-T data, please refer to our Home Page.
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(@ A ™=l [Standard type]
TS/ . TCO3% 7 TS-TCO3 Series
OFLIR + R oo C();i J>|§| %{3 4j><< O-?ﬂ;;)(mm) ODIMENSIONS ++++ v vvvvvvrrersseeesnnns 0.6 X 0.3 X 0.34max(mm)
s DLICA © ®Resistance tolerance «------oeveeeene +5%, £ 10%(R25)
:;gﬁigzggg ........................ fg;,(gggé)o)m%) OB value t01erance «....oeeeeeeeeennnnn., +39%(B25/50)
SUERIERE o 2T L L Tin plating
.E FEETERE evvvrerrnnernnaanins Z40°C~+100°C ®Operating temperature range «««---- -40°C~+100°C
ogﬁm%g{ ............................... 1.5mW/°C ®Heat dissipation ------eeerrerreeeeeen 1.5mWr'C
.gEij(Ij]_‘%‘_ ............................... 110mwW ®Maximum power dissipation =+-«---+--- 110mwW
| k=3 HEFeatures
O R~} 50.6 x 0.3mmAYE/NEL ®Ultra small size(0.6 X 0.3mm)
O] % = BE. @®Corresponding to the high B value
O THREEEHRE, TREMkS. @®Glass sealed body for high reliability
Wi Characteristics
TCO03%7%| TCO03 Series
5 BEE R25 Bf& B25/50 18 B25/85 B s BE{E R25 Bf& B25/50 Bff B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103J 10kQ 3,370K 3,413K 4B104%* 100kQ 4,030K 4,073K
TS03%%| TSO03 Series
5 @ FAfE R25 Bf# B25/50 14 B25/85 LI @ pEfE R25 Bff B25/50 Bfg B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
25250+ 25Q 2,750K 2,754K 4K202:% 2.0kQ 4,500K 4,481K
283007 30Q 2,750K 2,754K 4K302%%* 3.0kQ 4,500K 4,481K

MRTR-THUIE, BEZRAELRTET,
M ERMIMYRHRINIRIBEEN.
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%Regarding R-T data, please refer to our Home Page.
% Please consult us for availability of non-standard items.
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Caution in Chip Thermistor usage

B Operating Power

Thermistors shall not be operated in excess of the specified Maximum
permissible electrical power" in the specifications. Unless the thermistors are
operated under the specified Maximum permissible electrical power, it may
cause burnout and damage due to thermal run away.

Fully check safety and reliability in your circuit.

B Operating Conditions

Do not use the thermistors under the following conditions because all these
factors deteriorate the thermistor characteristics or cause failures and burnout.

1) Wet or humid locations

2) Corrosive or deoxidizing gas (Hydrogen sulfide, Sulfurous acid, Chloride
and ammonia, etc.)

3) Volatile or flammable gas

4) Dusty conditions

5) Under high pressure or low pressure

6) locations with salt water, oils, chemical liquids or organic solvents

7) Strong vibrations or mechanical impact

8) Other places similar to the hazardous conditions mentioned above

Be sure to provide an appropriate fail-safe function on your product to prevent
secondary damages that may be caused by the failure of our product.

HSafety precaution

Our products shall be used for general purpose applications required for
consumer type electronics equipment. Strongly recommend to consult us
before use of our product, if you think about use of our products on the
following special applications with high level of safety. * Medical equipment, *
Aircraft equipment, Aerospace equipment, « Atomic power equipment, etc.

B Storage conditions

1) Storage temperature and humidity
Temperature : -10 to + 40 degree C
Humidity : less than 70%RH(not dewing condition)
2) Storage term
Use our product within 12 months after delivery.
3) Handling after unpacking
After unpacking, reseal products or store them in a sealed package with a
dry agent.
4) Storage place
Do not store our products in direct sunlight or in corrosive gas(sulfuric acid
or chlorine gas, etc.)

B Soldering and mounting notice

1) Use recommended dimensions of lands and the dimensions shall be
symmetrical.

2) Use rosin-based flux. Do not use strong acid flux with halide content over
0.2wt%.

3) Do not use ultrasonic cleaning with too much output to avoid deteriorating
the strength of the terminal electrodes or cracking in the solder and/or
ceramic bodies of the products. The followings are recommended
conditions for ultrasonic cleaning.

Frequency : less than 40 kHz
QOutput : less than 20 W/L
Cleaning time : less than 5 min

4) Too much soldering may cause mechanical stress resulting in cracking.
The amount of solder shall be controlled according to the standard height
of fillet shown below.

v 1845854%  Too much solder
' B/\EE5E  Min solder amount

Standard line

S)EAEMREREFETIRNLEENIFIAETEREESH, CEARTES
AWR, ARERITTHREEEN, NREBEEMSEI R~ ERHHNT
KA.

6T ERD BN, AT ERRIIVME NOER, SIERIE Y RE &R
BEEMYETTE.

W EMEFEER
BN WREBEAER,
BB AR,

BT SBEMRESMES K, B>
BEARASKE,

AMITSUBISHI MATERIALS CORPORATION

63

5) Choose a mounting position that minimizes the stress imposed on the chip
during bending of the board.

6) Since dividing or breaking of the PC boards may cause mechanical stress
in the thermistors on the PC boards, it shall be done carefully by using a jig
to prevent the product from mechanical damage.

HMOther caution

Use this product within the specified temperature range. Feel free to contact
us when you have any questions regarding our products.
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FHO5 FH10Z% %l FHO05, FH10 Series
2k - R~ Dimensions (mm) FH05:0.32+0.05mm
FH10:0.55 or 0.60 +0.05mm
Electrode Au 2
FH05:0.32+£0.05mm
FHO05 :0.2mm max FH10:0.55 or 0.60 +0.05mm
FH10:0.3mm max
A \QO |
Q[ RUFREE v vvrvvrrermnnrennnneennns +1%, +2%, +3% (R25) ®Resistance tolerance ................... +1%, 2%, +3%(R25)
OBEARFRE -+ +1% (B25/50) @B value tolerance --.:-ceceiiiiiiiiiinn, +1%(B25/50)
.ﬁ%%EE*E e . % .Terminaﬁon .............................. Au

. —40°C~4125°C ®Operating temperature range «++++««-- —40°C~+125°C

O IR ESE E .

[ 16255 GRUTI FH05:0.15mW/°C, FH10:0.3mW/'C ~ @®Heat disspation ««-««««ceeeeeeenennneeens FHO05:0.15mW/°C, FH10:0.3mW/°C

QR KTITE covvermmmnnreeetiiiiiies FHO5:15mW, FH10:30mW  @Maximum power dissipation «=====**** FHO5:15mW, FH10:30mW

KEAE R RANER IR0, ImmCuNiZ RS T HIME. 3% Heat dissipation and Maximum power dissipation are applied to thermistor connected
©0.1mm CuNi wire by solder.

W= MFeatures

ONF SHE. @®Small precision type

Ot EMIFA ., ®Long-life Reliability

O [E M SR A S, @®Excellent solderability,bondability

O% 45 RN 2 B O E T M, (£5300°C ) @Excellent stability against Au/Sn soldering process(about 300°C)

Bi5E Characteristics
FHO5 FH10Z3%| FHO05,10 Series

% 7 W o= @H{E Resistance HIREREHZE Resistance Tolerance Bi& B25/50
Series Type R25 +19% +29, +39% B Value
FHO5 FH05-6D103%C 10kQ @) O @) 3,930K
FH10-6E103%C 10kQ O O O 3,950K
FH10 FH10-6Q103*C 10kQ O O O 3,410K
FH10-3U104%C 100kQ O O O 3,950K
KEFR-THIE ESHALATER. 3 Regarding R-T data, please refer to our Home Page.
BEENEIESRYE Recommended Soldering Profile
FHERSIAUSNET 1R %5
FH Series Au/Sn Solder mounting
Fdk REFIE HIEBRAE 2. Au/Sn(80/20)Fi%I  Solder:Au/Sn(80/20) preform N
Preheat Soldering Cooling IRiE. N2(02:50ppmId ) Atmosphere:N2gases(02:50ppm.or less) T
a%
300 [t 1) {R4E 1) 0 T A R AR A B SR R OB ), &
A ~310°Cf, 2) BiF280°C MR, BAASOFM. B
250 % 3) FIRERIBAE, ROTHREA. e
= 200 ',' 1) Time shown in the above figures is measured from the
(°C) K point when chip surface reaches temperature.
o 150 - ‘s 2) Please keep exposure to temperature exceeding 280 °C to
% / 150~200 C . under 50seconds.
= 100 / '.‘ 3) After soldering,do not force cool,allow the parts to cool gradually.
50
/ 3
O gl | - dl
| o <
60~120F) 10 XA
60~120sec. 10sec.or less
dl |-
o Ll
50F) XA

50sec.or less

o SAMITSUBISHI MATERIALS CORPORATION
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MN18Z 31

Y,
ol

[High temp. range type]
MN18 Series

FIR- R=<F Dimensions (mm)

Y
0
©
RS - ©
Slug lead v
(4E%/Tin plating) :
WIBE
Glass tube

OHABERFRE ~--ovvrrerreeees +3%, £5% (R25) ®Resistance tolerance ««-------veeeees + 3%, 5%(R25)
OBEBFARE -cvvrrrvrrrernrereeineeenns +3% (B25/50) ®B value tolerance ... ... ... ... ....... +3%(B25/50)
O FERAR v ED ®Termination ............................. Tin plating
O FFIRETERE ~vovvrrrrrrreeens —40°C~+150°C ®Operating temperature range —40°C~+150°C
‘%ﬁ?ﬁ‘%’;& ................................ 20mW/°C ®Heat dissipation .............. . 2.0mW/° C
OFF KINTR oo 250mwW ®Maximum power dissipation 250mw
Biss BFeatures
O 75 e T {E @Suitable for high temperature applications.
O RIS ®Excellent choice for harsh environments.
BW45%  Characteristics
MN18% %] MN18 Series
Fille= HErH{E R25 B{& B25/50 B{& B25/85 ;= EPH{E R25 B{& B25/50 B{& B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3G202%* 2kQ 3,470K 3,507K 6E2033%:* 20kQ 3,965K 4,016K
3G302+#3% 3kQ 3,470K 3,507K 6P303:k% 30kQ 3,948K 3,984K
3G502%* 5kQ 3,470K 3,507K 6H503%* 50kQ 3,770K 3,820K
3H1033%* 10kQ 3,465K 3,502K 3U104%* 100kQ 3,965K 4,038K
3U1543%:* 150kQ 3,965K 4,038K
WETFR-THIE BESHANT T, % Regarding R-T data, please refer to our Home Page.
MH18% 7%l MH18 Series
OEFHEBUFIRE - oovovvveverrerrnenenens +1%, +2%, +3% (R25) ®Resistance tolerance ««----oeeeeeeens + 1%, + 2%, + 3%(R25)
OBEBIFRE - cvvovveerrrieeieinnnanns +1% (B25/50) OB value tolerance -« -«-eoveeeieinenen +1%(B25/50)
@ FEAR oo g @Termination - -« cooeveveiieiiiiiis Tin plating
O FFLRETER -ovveereieea —-40°C~+150°C ®Operating temperature range --------- —40°C~+150°C
QLTI EL - oovvvererrr 2.0mwW/°C ®Heat dissipation «-«--oreeeeeieeiennnn 2.0mW/°C
OF KINTR v 250mwW ®Maximum power dissipation - vt 250mw
| EEF= MFeatures
OLHEEES BENBFREN 1%, @®High precision type.(+1%)
O SR T EMA. @®Suitable for high temperature applications.
O IR M BRI . ®Excellent choice for harsh environments.
BMi5tE Characteristics
MH18%%| MH18 Series
o B FH{E Resistance
85 — - B{& B25/50 B{g B25/85
Type R25 BrHE BiFfm=E Resistance tolerance B Value B Value
+1% +2% +3%
3G202:% 2kQ O O O 3,470K 3,507K
3G302:# 3kQ O O O 3,470K 3,507K
3G502:# 5kQ O O O 3,470K 3,507K
3H1033%:* 10kQ O O O 3,465K 3,502K
B6E203%* 20kQ - O O 3,965K 4,016K
6P303: 30kQ O O O 3,948K 3,984K
6H503:% % 50kQ O O O 3,770K 3,820K
3U104 5% 100kQ O O O 3,965K 4,038K
3U154%% 150kQ O O O 3,965K 4,038K
WETFR-THIE ESRANT T, %Regarding R-T data, please refer to our Home Page.
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[3IRJZE] [Leaded type]

BiAgi& B~ @ Resin coated
CN, CH, BN, BM, BF, DC Series

[EREER] [High sensitivity type]
¥igi& 2= 5 Resin coated
RM, RH Series

[ &R

WK

#1] [High temperrature type]

R

Glass encapsulated

GA, GH, GR Series

[ Ai& ] [Applications] [

4% 45 | [Features]

[ &5l ] [Series]

FitZH

Battery pack

N SRR Small and Precise.
XN A E S 4K E R &, Available with different lead
|

engths.

CN. CH. BN, BM,  BF . DC%3%|
CN, CH, BN, BM, BF, DC Series

BRI

Clinical thermometer

N BRE. BR

BRYE.
S4K. BETWERRE,

Small, precise and sensitive.
Long leads for easy placement.

RM_. RHZEZ|
RM, RH Series

ZiR

Automobile

wEEE TMEA,

Suitable for high temperature
application.

GA. GH. GRZ&7%|
GA, GH, GR Series

(2@ 5| A ]
CN25z% 7

a

[Radial leaded type]

CN25 Series

IR - R=F Dimensions (mm)

Epoxy resin

30+3
0 N
4max | i
%ﬂ& o
o
5y v
5]
(]
waplE | N\ rammrmessss s

Pb-free Soldered Cu-Ni wire ¢ 0.3

O FHEBRUFIRE v ovvvvrrrrrrrrrmnennans +3%, +5% (R25) ORESIStance tOlErance «-«««+ - rrererrrrreaineenn +3%, +5%(R25)

OBEBRYFARE --oovvrrrrrrrrrnreeanneens +3% (B25/50) OB value tolerance «--eveririiiiiiiiiiiiiii +3%(B25/50)

[ itz THEELERESSS ®Termination «-«ceoeeeverieiiiii Pb-free Soldered Cu-Ni wire

O FFIEEIERE cceeveereerreeriieiiiinns —40°C~+110°C ®Operating temperature range ---«-+eceveennn —-40°C~+110°C

OEIHEREL o 8=0.7mW/°C ®Heat dissipation constant «---«ceeeieeeninn. §=0.7mW/°C

@E RTIER «oveeie e P=59.5mW ®Maximum power dissipation -« ««---ereeeeees P=59.5mW

| T EFeatures

O N\F SHRE, @®Small precision type.

O% FIRMAFMML R @®Excellent thermal cycle endurance.

B¢ Characteristics

CN25%7%| CN25 Series

B = BPEE BfE BiE Hoa 7 B 8] 5 4 B S BEE BiE BiE o R B 8] 5 45
Type Resistance B Value B Value Thermal time Type Resistance B Value B Value Thermal time
R25 B25/50 B25/85 constant 1 (sec.) R25 B25/50 B25/85 constant 1 (sec.)

3G501** | 500Q 3,450K 3,488K 14 3H1033%:3% . 3,450K 3,486K 12
3G102:%:* . 3,450K 3,488K 12 3T1033%3% 3,950K 3,989K 14
6D 10233 3,930K 3,941K 14 3T2033%3* 20kQ 3,950K 3,989K 12
3G202x%:* kO 3,450K 3,488K 14 3U3033%:3* 30kQ 3,950K 4,025K 14
6D2023%3 3,930K 3,941K 12 3U5033%:3* 50kQ 3,950K 4,025K 14
3G302::* 3K 3,450K 3,488K 12 3U104%* |  100kQ 3,950K 4,025K 12
6D302:%* 3,930K 3,941K 14 4L204%+* | 200kQ 4,550K 4,629K 14
3H502:%* 5 3,450K 3,486K 14 4L304##* | 300kQ 4,550K 4,629K 14
B6E502:+* 3,950K 4,001K 12 41504+ | 500kQ 4,550K 4,629K 12

METR-THIR WHHALSER,

% Regarding R-T data, please refer to our Home Page.
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RM16%%|] RM16 Series
4k - R~ Dimensions (mm)
—— —_— BEMREL 00.16
o FaBfs . Polyurethane coverd wire ¢ 0.16
——— / Epoxy resin e
e 5 TR
— £ @ Pb-free Soldered
e = ) 7max 2~5
D 100£5 N
O HEBIFRZE --covvvrrrrrermnnnnnnnns +3%, £5% (R25) ®Resistance tolerance «««--eeeeeiiiiiiiiiea + 3%, +5%(R25)
OBERIFIE oo, +3% (B25/50) @B value tolerance <« -« oveveeieiieiiiiiene, + 3%(B25/50)
.ﬁ%% EE’*& ................................ %ﬁm%&%g& @Termination ~«-reeererrrieiieiiiiiiiiin, Po|yurethane covered wire
.1%%;‘5)’-;;‘&@ ........................... —40°C~+110°C .Operaﬁng temperature range «-cceeeeeeeeees _40°C~+1‘|O°C
@UTIZREL vvvverrrre 5=0.6mW/°C ®Heat dissipation constant -««--«cooeeaeeinienn 8=0.6mW/°C
ORI BFE]EEL v 1=6sec. ®Thermal time constant ««-««-«ceveeeeereeneens T=6sec.
.Eaijkljjﬁ ................................ P=51mW ®Maximum power dissipation ................. P=51mW
[ == MFeatures
O NE SEE, @Small precision type.
OS54 K, EFREFNESD, ®Long leads for easy sensor placement.
Bi51E Characteristics
RM16%%] RM16 Series
il B FH{E R25 B{g B25/50 B{g B25/85 i HiE{E R25 B{g B25/50 B{g B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3G 102 1kQ 3,450K 3,488K 6M3033%:* 30kQ 3,970K 4,084K
3G202%3* 2kQ 3,450K 3,488K 3U5033%:3% 50kQ 3,950K 4,025K
6D5023%3* 5kQ 3,930K 3,941K 3U803** 80kQ 3,950K 4,025K
3H1033%:* 3,450K 3,486K 3U1043%3% 100kQ 3,950K 4,025K
10kQ
B6E103:% 3,950K 4,001K 4A104 %% 100kQ 4,020K 4,099K
- 6M2033%* 20kQ 3,970K 4,084K
5 ¥ MATFR-THIE, BSHART LT, 3 Regarding R-T data, please refer to our Home Page.
25
mg DC30%&3] DC30 Series
SH
@M’ IR - R=F Dimensions (mm)
-
o
s
"R AR A OAR AR AR K B i TR RERa LS
@ A 4 Pb-free soldered
3 Cu-Ni wire $ 0.4
. £
36+2
O HEBRUFBE oo +5%, +10% (R25) ®Resistance tolerance «««-+-+-+eeeeeeeees +5%, +10%(R25)
OBEBUFEE o ovovvvvrrnrnenenienennns +3% (B25/50) OB value tolerance «« -« oeverreerneainenns +3%(B25/50)
@ih FEIAR wveneeriinei e TR ESRAEASS ®@Termination --«-veoveeveeeieiieniinn. Pb-free Soldered Cu-Ni wire
OFEALRETERE oo, —40°C~+100°C ®Operating temperature range ------.--- -40°C~+100°C
W= MFeatures
O 5 HEfELE. @Can be used with automatic insertion equipment.
L FDCI0RFIMFMER, BHITHXEN. 3¢ Please contact us for the details of DC30 series.
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GR15,GR25% %] GR15,GR25 Series

O T EBIFARE o ovrrrrrrrnrnnes +3%, £5% (R25)
OBEBIFRE o ovvvnrnenenenennnn. +3% (B25/50)
@ T EIAR oevvvnereineiiieeninnens MHEY
OF B ETEE i —40°C~+300°C(150°C)
L -3 U, GR15 : 8=0.7mW/°C
GR25 : 8=1.0mW/°C
OFAE R B [B) T ET -t GR15 : t=6sec.
GR25 : 1=16sec.
@R KIATR cvovrvrrrrnrnennenenenenn. GR15 : P=87mW(150°Cifif #t /= &)

P=192mW/(300°Ci # /= &)

GR25 : P=125mW(1
W=

oE. B,

o E T,

Bt Characteristics
300°Cit# = & GR15%%] 300°C Heat resistal

50°Cilif # 7= &)

nce GR15 Series

N
¢ 1.5max
¢ 2.4max

Ik - R=F Dimensions (mm)

B

/ Glass

$0.2

a»

$0.35

LEREE. GR15% 3
TR GR25K%

3max
3.8max

| g

705

Upper value : GR15 Series
Lower value : GR25 Series

A 4

®Resistance tolerance
@B value tolerance
@Termination «+--veerreeereeeeeennnins

®Operating

temperature range

®Heat dissipation

constant

®Thermal time constant

®Maximum power dissipation

B Features

@®Small precision type.
@Suitable for high temperature applications.

+ 3%, + 5%(R25)

+3%(B25/50)

-- GR15:
GR25 :
--GR15:
:1=16sec.
P=87mW(max temp.150°C)
P=192mW(max temp.300°C)
P=125mW(max temp.150°C)

GR25

--GR15:

GR25 :

Dumet wire
—40°C~+300°C(150°C)

8=0.7mW/°C
8=1.0mW/°C
t=6sec.

i BrHE R25 BrH{E R100 HE{E R200 B{g B25/50 B{& B25/85 B{g B0/100 B{g B100/200
Type Resistance Resistance Resistance B Value B Value B Value B Value
7A103s3% 10kQ 0.5309kQ2 0.04963kQ 4,397K 4,369K 4,375K 4,184K
B6P4933k* 49.12kQ 3.315kQ 0.3097kQ 3,948K 3,984K 3,961K 4,185K
7C9933%* 98.63kQ 6.264kQ 0.5660kQ2 4,036K 4,074K 4,052K 4,245K
7B1043:% 100kQ 3.813kQ 0.2490kQ2 4,828K 4,843K 4,818K 4,818K
7D234%* 231.4kQ 12.98kQ 1.017kQ 4,207K 4,254K 4,221K 4,496K
5D105%* 1MQ 29.93kQ 1.444kQ 5,121K 5,184K 5,134K 5,352K
7E145%% 1.388MQ 63.87kQ 4.021kQ 4,460K 4,537K 4,488K 4,882K
5E106%* 10MQ 242.1kQ 8.871kQ 5,393K 5,486K 5,425K 5,838K
150°C it~ GR15%&%| 150°C Heat resistance GR15 Series
a5 EPEE R25 B EE R100 B{E B25/50 B{& B25/85 B{& B0/100
Type Resistance Resistance B Value B Value B Value
652223k 2.186kQ 0.2166kQ 3,386K 3,419K 3,390K
3G302*3k 3kQ 0.2757kQ 3,490K 3,527K 3,499K
6Q542::% 5.369kQ2 0.5103kQ 3,423K 3,468K 3,450K
6Q852:# 8.471kQ 0.8051kQ2 3,423K 3,468K 3,450K
6Q113%% 10.74KQ 1.021kQ 3,423K 3,468K 3,450K
B6M373%* 36.74KQ 2.262kQ 3,985K 4,099K 4,015K
B6N4933%:* 48.70KQ 3.125kQ 3,935K 4,030K 3,988K
150°Cif#= & GR25%%| 150°C Heat resistance GR25 Series
i BrEE R25 BEPE{E R100 B{g B25/50 B{g B25/85 B{g B0/100
Type Resistance Resistance B Value B Value B Value
3G202:k* 2kQ 0.1838kQ 3,490K 3,527K 3,499K

MARTR-THIE BESRALSET,
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(4120 5| BB ]
GA13,GA20% 5

OHEPAEBIUFIRE «ooveverrnrneen +3%, +5% (R25)
OBEBIRE - vvvvvvrrnrennens +3% (B25/50)
@i FERAR vovevrerereereeens AT
OF R ESER v —40°C~+300°C
—40°C~+150°C
.gﬁ;}&gﬁ ........................ GA13:8=1.3mW/’C
GA20 : 6=1.8mW/°’C
@I AT BB EL -vvvvrvrerreees GA13:
@R KIATR  ovvrrrrrnrnrnsnenenns GA13:
GA20 : P=495mW
eI
OT SR TR,
O E L ERNEK.

it Characteristics

t=14sec.,GA20 :t=25sec.
P=357mW(300°CTfif # /= &
P=162mW(150°Cifit #4 7= &
300°CTif # /= &
P=225mW(150°Cifif # /= &

[Axial leaded type]
GA13, GA20 Series

FIK - R~F Dimensions (mm)
NS E5

Slug lead wire

$1.35
W b2
Glass tube

TEREIE . GA20%F)

$0.4
$05

$ER
Ni-plated
=
#15 7?
Tin plating
30 25 30
EEIE. GA13RF 4.0

Upper value : GA13 Series
Lower value : GA20 Series

®Resistance tolerance ------- + 3%, £5%(R25)

@B value tolerance -+ «++---- +3%(B25/50)

@Termination ««------eevveeees Ni-plating or Tin plating

®0perating «-«-vooveeeeninnnn —40°C~+300°C
temperature range —40°C~+150°C

®Heat dissipation «--«--+----+ GA13:6=1.3mW/°'C
constant GA20 :5=1.8mW/°’C

®Thermal time constant --- - GA13 :t=14sec.,GA20

®\aximum power dissipation «----- GA13

1t =25sec.

: P=357mW(max temp.300°C)

P=162mW(max temp.150°C)

GA20 :

P=495mW(max temp.300°C)

P=225mW(max temp.150°C)

BFeatures
@Suitable for high temperature applications.
@Can be used with automatic insertion equipment.

(5140 ) 42487 & . GA13-3H103%3%

5 . GA13Z3H103%*

MTEG” &, Tk ERFHR>~ROEHE, BFRESHA150C,
HETFR-THIE, HSHAATER.

AMITSUBISHI MATERIALS CORPORATION
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(example) Nickel plated part : GA13-3H103%* %

Tin plated part : GA13Z3H103%*
Please note Tin plated parts have a maximum heat resistances of 150°C.

»Regarding R-T data, please refer to our Home Page.

300°C it =& 300°C Heat resistance
GA13%7%| GA13 Series GA20% %] GAZ20 Series
= HRH{E R25 B{g B25/50 B{g B25/85 A = BHpE{E R25 B{g B25/50 B{g B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
- 3G202%* 2kQ 3,470K 3,507K 3G202x%* 2kQ 3,470K 3,507K
z
F', ¥ 3G302%* 3kQ 3,470K 3,507K 3G302x%* 3kQ 3,470K 3,507K
C
E' ## 6D502:%* 5kQ 3,950K 3,961K 6D502:%* 5kQ 3,950K 3,961K
m
2 % B6P3033%:* 30kQ 3,948K 3,984K B6P2033%* 20kQ 3,948K 3,984K
(Z>| Fa 3U1045%% 100kQ 3,965K 4,038K B6P3033%* 30kQ 3,948K 3,984K
8 3U5033%:* 50KQ 3,965K 4,038K
3U104 3% 100KQ 3,965K 4,038K
150°C it = & 150°C Heat resistance
GA13%7%l GA13 Series GA20%%|] GAZ20 Series
= B PE{E R25 B{g B25/50 B{g B25/85 Al = HpE{E R25 B{g B25/50 B{g B25/85
Type Resistance B Value B Value Type Resistance B Value B Value
3H103:3% 10kQ 3,465K 3,502K 3H1033%* 10kQ 3,465K 3,502K
B6E203:3k* 20kQ 3,965K 4,016K
BH503:% 50kQ 3,770K 3,820K
MATER-REEG~RNESRRE s For nickel or Tin plating
FEITMES= M, B - EFH)" & "2 89, Place a "Z" in place of the "=" (hyphen) when ordering Tin plated parts.
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(S E S| M)

[High precision leaded type]

ERERIER, TRTEBREERNEENMEREERS . SENEL = The high precision has very tight resistance and B value tolerances to allow
SR PE{E % BIE B AR AR N = 5 very accurate temperature control or compensation.
/-
A
.ﬁ//[k Type R~ Dimensions (mm)
R 2N fERRESERE
Series Construction Operating Temp.range
3043
0 1l
4max ]
: i & . .
CH25 a T g | ~40°C~+110°C
5 ¢
g © 1 ERREARALS4 003
Epg(fr?s}}n J ¥F*b-'ree Soldered a-Ni wire $0.3
wehls REERELS 0016
_/ Epoxy resin Polyurethane covered wu—e $0.16
RH16 -— £ s oldorad —40°C~+110°C
. 7max
100+5
HFaEBIE PVC0.08sq 352 CHEL
P Epoxy resin PVC 0. oassqq Sn coat é”vc covered wire
2l
L
\
BN35 e s L=25mm BNB5- ko k=25 —20°C~+80°C
L=50mm BN35- sk stk k-50
L=75mm BN35- sk %k k %-75
L=100mm BN35- ek stk k- 100
L=125mm BN35- sk kkokk-125
L=150mm BN35- stk stk k- 150
HEBERAE
Thermoplastic resin EEFHES 003
Polyurethane covered wire ¢ 0.3
BM22 /
4] | =
* . H H TR
BM22 — . ,‘4“ Pb-'r}:e&So\dered
S
. 7.0 -
2
Za L |
0l BM38 , ° °
51 B o | e 40°C e 4100°C
Radial 8. i ==
Leaded S @;21 \T': g_?,j\i -
T e — L—’l 1‘—’} Pb-free Soldered
yp BM38 — L=25mm BM22(38)- sk Hok k- 250
T L=50mm BM22(38)- %k sk k- 050
T L=75mm BM22(38)- #4075
L=100mm BM22(38)- sk ke ok- 100
L=125mm BM22(38)- -k ok 125
A REMREL 0.3
Film / Polyurethane covered wire ¢ 0.3
L ==y
. Pb-free Soldered
| X . L_ﬂ
_ | ‘
- B ARMT R .
BF05 — T Feaien —40°C~+100°C
\ Pb-free Soldered
— ‘ﬁ’l
L=27mm BFOS5- s 4k fok-250
L=52mm BFO5- sk s s sk sk k- 050
L=77mm BFOS5- sk k34k-075
L=102mm BFOS5-~ stk ofesk=100
L=127mm BFOS5- sk % k- 125
%
x lass 3/§1¢0.2 o
g Lead wire ¢0.2 —-40°C~
GR15 2
M +300(150)°C
705
o
/ Glass 05 .
GR25 2.4max oo —40°C~
3.8max +150°C
70+5
ug lead wire  Glass tube by 2
GH13 —pmert— Mg — | —40°C~
w1 \ | \ .
) . Tin plating \_ H * ‘ +300(150)°C
B3l kil L
30 25 30
Axial maes o mEE o« B8
4 ug lead wire  Glass tube
Leaded &P a0C—
ype GH20 p— 28 \ ] \ .
Tin plating ‘ ‘ H — + ‘ +300(1 50) C
h 30 Ta0 T 30 o

H xCH25,RH16,BN35 R 7 2 ik &g FH4%

(8. R HIFE900ppm A . 5 Ftotal1500ppm I )

B, ESAAEINE.

3 BM22,BM38,BFO5 R 3| 21 51 A&/~ .

XFor CH25, RH16, BN35 series, they are low - halogen products

(Specification: Cl, Br each 900ppm or less., halogen total 1,500ppm or less.).

Please approach us for details.
¥For BM22, BM38,BFO5 series, low - halogen is also applied.
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CH25, RH16, BN35, BM22, BM38, BFO5Z 3 CH25, RH16, BN35, BM22, BM38, BF05 Series
@A ZH- - CH25:3=0.TmW C, RH16:5-0.6mW/"C,BN35:3=2.4mWI"C, BM22:31.2mW/ C,BM38:3=1.3mW/ C,BF05:3=1 5mW/ C @ Heatdissption contant - - CH25:50.7m/ C,AH16:3<0.6ml C BNS5:5=2 4miN/'C BM2:5=1 2/ C B3G5 3m/ C.BFO5:3=1 smi/ C
@5 1% - CH25:P=59.5mW RH16:P=51mW, BN35:P=132mW, BM22:P=80mW BM38:P=97 5mW BF05:P=112mW @!asimum o disspaton - + CH25:P=59.5mW RH16:P=51mIN BN35:P=132mW BM22:P=00mW B3 P=07 5mW BF05:P=1 12mW
- HFE{E Resistance B 5
%‘5.”% N HIEERTRE Resistance tolerance BfE B25/50 Bia B25/85 Thermal time
Series Type R25 A 2% 3% B Value B Value constant T (sec.)
3G5013%% 500Q @) O O 3,450K+1% 3,488K 14
3G102%3% 1k @) O @) 3,450K+1% 3,488K 12
6D102% % O O O 3,930K+1% 3,941K 14
3G202%* kO @) [@) @) 3,450K+1% 3,488K 14
6D2023% % O [@) @) 3,930K+1% 3,941K 12
3G3023% % 3kQ O @) @) 3,450K+1% 3,488K 12
6D302:% % O @) @) 3,930K+1% 3,941K 14
3H502% 3% @) O @) 3,450K+1% 3,486K 14
BE5027%% Ske = O @) 3,950K+ 1% 4,001K 12
CH25 3H103%% . ®) O O 3,450K £ 1% 3,486K 12
3T103%3 @) O @) 3,950K+1% 3,989K 14
3T203% % 20kQ O O O 3,950K+1% 3,989K 12
3U303%3% 30kQ @) O O 3,950K+1% 4,025K 14
3U503% % 50kQ @) @) @) 3,950K+1% 4,025K 14
3U104%% 100kQ @) [@) @) 3,950K+1% 4,025K 12
4L.204% 3 200kQ — @) O 4,550K+1% 4,629K 14
41.304% 300kQ - O @) 4,550K+1% 4,629K 14
41504% 500kQ - O @) 4,550K+1% 4,629K 12
3G202%% 2kQ @) O @) 3,450K+ 1% 3,488K 6
6D502% % 5kQ @) O O 3,930K+1% 3,941K
3H103%% 10k O @) @) 3,450K+1% 3,486K 6
6E103% % O @) @) 3,950K+1% 4,001K 6
6M2033% 20kQ @) O O 3,970K*+1% 4,084K 6
RH16 6M3033% 30kQ @) @) @) 3,970K+1% 4,084K 6
3U503%3% 50kQ @) O O 3,950K+1% 4,025K 6
3U803%3k 80kQ @) O O 3,950K+1% 4,025K 6
3U104% 100kQ @) O @) 3,950K+1% 4,025K 6
4A104%3% 100kQ — O O 4,020K+1% 4,099K 6
3H103%3% 10kQ O @) @) 3,450K+1% 3,486K 40
BN35 3T103%3% 10kQ @) [@) @) 3,950K+1% 3,989K 40
3U104% 3% 100kQ O @) @) 3,950K+1% 4,024K 40
5B2253% 3% 2.2MQ - - @) 5,200K+1% 5,290K 40
(D BM22 3H103%% 10kQ O @) O 3,450K+1% 3,486K 18
3H103k3% 10kQ O @) @) 3,450K+1% 3,486K 21
BM38 31103%3% 10kQ O O O 3,392K* 1% 3,416K 21
3J103%% 10kQ @) O @) 3,450K*+1% 3,469K 21
7 BFO5 31103%3 10kQ O O @) 3,392K+ 1% 3,416K 12
3J103%% 10kQ @) O O 3,450K+ 1% 3,469K 12
¥BN35Z % dhth BB UL 143445 8 7= 5. %It is available in a UL1434 approved type for BN35 series.
METFR-THIE BESHALATER. 3 Regarding R-T data, please refer to our Home Page.
GR15, GR25%7%|| GR15, GR25 Series
O REL e GR15:8 =0.7mW/°C, GR25: § = 1.0mW/°C ®Heat dissipation constant ------ GR15 : 8=0.7mW/'C, GR25 : §=1.0mW/'C
@R/ B[] F 4L --GR15 . © =6sec. GR25 : 1 = 16sec. ®Thermal time constant ««------- GR15 : t=6sec. GR25 : 1=16sec.
N ORANE oo GR15: P = 87mW (150" CTit # /= &) ®Maximum power dissipation --- GR15 : P=87mW(max temp.150°C)
T P —192mW 300°Cif# 7= & ) P=192mW(max temp.300°C)
c GR25: P = 125mW 150° Cffﬁ]‘,ufiuu GR25 : P=125mW(max temp.150°C)
Hh
# S00°CHi#j=% 300°C Heat resistance
?ﬁ =514 m s BIRME Resistance BfE B25/50 Bl B25/85
R 2 = 28 3 H
Serios Type Ro5 1%1 Ii/ﬂjﬁﬁﬁﬁ% ilef/os,lstance toleran;es% B Value B Value
7A1033%3% 10kQ @) @) [@) 4,397K+1% 4,369K
6P4933k % 49.12kQ @) @) [@) 3,948K+1% 3,984K
7C993% % 98.63kQ O O O 4,036K+1% 4,074K
7B104%k3% 100kQ O O O 4,828K+1% 4,843K
GR15 7D234% % 231.4kQ @) O 0 4,207K£1% 4,254K
5D105% 3% 1MQ @) @) [@) 5,121K+1% 5,184K
7E145% % 1.388MQ O O O 4,460K+ 1% 4,537K
5E106%3% 10MQ @) @) [@) 5,393K+1% 5,486K

150°Chif# = 5 150°C Heat resistance

HRRE Resistance

RNE z s HIEERTFRE Resistance tolerance BfE B25/50 Bfg B25/85
Series Type
yp! R25 1% +09% +3% B Value B Value
652224 % 2.186kQ - @ O 3,386K+1% 3,419K
3G302%% 3kQ - O O 3,490K+1% 3,527K
6Q542% % 5.369kQ — O O 3,423K+1% 3,468K
6Q852%* 8.471kQ — O O 3,423K+1% 3,468K
GR15 6Q113%% 10.74kQ2 - O @) 3,423K+ 1% 3,468K
6M3735% % 36.74kQ O O O 3,985K+1% 4,099K
6N493% % 48.70kQ O O O 3,935K+1% 4,030K
GR25 3G2023k % 2kQ @) @) @) 3,490K+1% 3,527K
A TFR-THIE FS AL LT, 3 Regarding R-T data, please refer to our Home Page.
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ON BOARD THERMISTOR SERIES

GH13, GH20% 51

GH13, GH20 Series

[ 367 -% - GRLRELTETERRERRERE GH13 . §=1.3mW/°C ®Heat dissipation --«--+----- GH13 : =1.3mW/C
GH20 . § =1.8mW/°C constant GH20 : 6=1.8mW/C
L T TN G ERRRREREE GH13 . T=14sec., GH20 . T =25sec. ®Thermal time constant ---- GH13 : t=14sec.,GH20 : 1=25sec.
OF RTNIR woevvvvernneennns GH13 . P=357mW (300°CTit # /= &) @Maximum power dissipation «----- GH13 : P=357mW(max temp.300°C)
P=162mW (150°CTi #+/= ) P=162mW(max temp.150°C)
GH20 . P=495mW (300°CTif #/= &) GH20 : P=495mW(max temp.300°C)
P=225mW (150°CTif#4 = 5) P=225mW(max temp.150°C)
300°CHit# =& 300°C Heat resistance
B PH{E Resistance
#3%& a5 CE : B{g B25/50 Bf& B25/85
Series Type R25 Eﬁﬁiﬁéﬁﬁﬁﬁ Ri;';:ance tolerairéiz B Value B Value
3G202x% 2kQ O O O 3,470K+1% 3,507K
3G302x 3kQ O O O 3,470K+1% 3,507K
6D502+% * 5kQ O O @) 3,950K+1% 3,961K
6P303:k 30kQ O O O 3,948K+1% 3,984K
GH13 3U104% 100kQ O O O 3,965K+1% 4,038K
3G202:x% * 2kQ O O @) 3,470K+1% 3,507K
3G302x% 3kQ O O O 3,470K+1% 3,507K
6D502+ * 5kQ O O O 3,950K+1% 3,961K
6P203: 20kQ O O O 3,948K+1% 3,984K
6P303: * 30kQ O O O 3,948K+1% 3,984K
GH20 3U503* * 50kQ @) @) @) 3,965K+1% 4,038K
3U104: * 100kQ O O O 3,965K+1% 4,038K
¥ETFR-THIE, BESRANTET. % Regarding R-T data, please refer to our Home Page.

150°CTif#t =& 150°C Heat resistance

B H{E Resistance
Ik B S 23 - Bf& B25/50 Bfa B25/85
Serios Type R25 EEFE%;&#@% Rizgjance tolerigiz % \pas) % \B2s/
3H103#* * 10kQ O O @) 3,465K+1% 3,502K
GH13 6E203:% * 20kQ - O @) 3,965K+1% 4,016K
6H5033 50kQ O O O 3,770K+1% 3,820K
GH20 3H103#* * 10kQ O O O 3,465K+1% 3,502K
MEFR-THIE, ESRAAATER. 3¥Regarding R-T data, please refer to our Home Page.

HKETERTRE5ED- RN SRITE
FEITMES @A, B - EFH)" ®wH 2" /B,
(5140) 4487~ & GA13-3H103 %%
48 5 GA13Z3H103 %%

MNFRGT M, Tk LRWHR> RNk, RFREEEH150C,

CEEZRERERTIREN

BEEREFUTER, BUTESEMREEERTUA. EARERMHHSIE

REE,

O RRREARARSHH#TRITE. BEATHUEIMNIABEN, B
AREFMESENBKRBRL,

QiR &R, BHTERBWETERE, HIATFEEHRER,
QFENETSMNET AL Rz,

OHTESAASRBMEAETEN, THSSIRBEEQNEERRK. REME
B, BUEANESERRRE, ERERRAIMNIIERREE,
OFENEFERREEEMIMER.,

©iFPIEINE L AREEE L TRMNSRIEEEL,

QR teRBIEARBENIRHTHRMERN, I LEgRE, BHFYURR
BE el | ENEAAERSDENERSE SESNREER.
OEFRENTEHFEAN, BERXBURERPEREFRERR(BESE)H
i,

@iF PN Kk, MEREN.

OFE NI FER MR E T,
OIFENALEBMBREEMIRNNBE. BV, TRSFEEEZIRAR.
QiR TR EEEMNEMRESEMIE (Cl2, NHa, SOx. NOX) MR &%
ROEIBME. HK. BR. W, BVATNSRTEM.
OEAERFHETHISER NI, TTHSRAMMHHIN N SBERHFWIE,
HUS ST R AR FE 2 BN

ERMNERRMARZL, FEERATHEAR.
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3¢ For nickel or Tin plating
Place a "Z" in place of the "-" (hyphen) when ordering Tin plated parts.
(example) Nickel plated part : GA13-3H103 **
Tin plated part : GA13Z3H103 %
Please note Tin plated parts have a maximum heat resistances of 150°C.

[Caution in On Board Thermistor Sensor usage]

Due to the possibilities of destruction of the sensor, damage or miss use of

equipment, please strictly follow below matter.

®The sensor is designed for individual usage. When it is going to be used beyond
the specified condition, please speak to your daily contact person for our products.

@Whenever designing the equipment, make sure to check sensor operation and if
there is no lack of quality.

@ Do not use the sensor exceeding rated electric power.

@Due to possibility of causing the decrease of the value of resistance with self heat and
malfunction of the equipment or the precision decrease of the inspection temperature,
carefully refer to the dissipation constant usage of electric power and voltage.

®Do not use the sensor beyond operating temperature range.

®Avoid from exceeding radical temperature change, which is beyond operating
temperature range.

@In case of independently use of the sensor as a main control of the device, make
sure to design and devise through safety measures for [safe circuit] and [parallel
use with same function sensor] etc, to prevent from accident.

®Under the environment which receives the influence of electric noise, make sure to
take countermeasure by installing a protection circuit and seal the sensor
(including the lead wire).

®Do not add excessive vibrating shocking pressure.

®©Avoid from excessive pulling and bending of the lead wire.

@Do not impress excessive voltage in the insulated part and between the electrode.
This might cause to occur the insulated malfunction.

@Do not use in corrosiveness gas atmosphere (Cl2, NH3, SOx, NOx)beyond the
designated condition.

Do not use at the place where the sensor touches the electrolytic, brine, acid, alka-
line and organic solvent beyond the designated condition.

@ When you do processing (such as resin molding) by using thermistor sensor, please
be reminded that sensor might be destroyed by the material or mismatch of it.

If there is any others unclear point, please inquire to our company sales in-charge.

B EEo—=
HOLSINHIHL O1IN
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RE X AEEBE R ON BOARD THERMISTOR SERIES

HOLSINY3HL O1N

%K Packing form

B4 :mm Unit: mm

gt o VEX] 2k . N
Packng | Pemed | A= & ® B
. Packin .
code series ay Packing form
it S Code A B C D E Wi W2 r
2180 260
©13.0 | R10.5 2.0 9.0 11.4
RRMOSB| +0 | +1 | 405 | 04 | 205 | =03 | +10 | 05
o -3 -0
b TS03 15.000 A B w F E P
TCO3 e 0.37 | 067 | 80 | 350 | 1.75 2.0
THO3 S +0.08 | £0.08 | +0.3 | %0.05 | 0.10 0.1
T ound st Do Peserouatooma hhol
= I Round fee ole ¢ ectangular component mounting punch hole -
. g 2 gp P2 Po Do T Tz | REFL Lohaocizlen <
H w
A‘Eb ,dr!/ ¢ ¢ ol 20 40 01.5 0.4 0.5 | A%, Rectangular hole
BB OB D 201 | 204 | FQT | BT BUF ] o o
H y lTJ lTr':LlTJ LF' lTJ *U. *. -0 max max [ & 17| Press pocket
T _ EE:0)
K2 . A |pilps P ; !
Wilhcomponent?mﬁjnteﬁI i 17572 ] Qutfeeding direction
125 Code A B C D E Wi W2 r
2180 260
== 213.0 | R10.5 2.0 9.0 11.4
q RRMo8B |t |02 | 204 | 05 | 203 | s10 0.5
TZ05
TXO05 Wi
R TDO5 10,000 L
TNOS 52 E L THREAHIL A B w F E Pr
TCO05 T1 Round feed hole ¢ Do Rectangular component mounting punch hole
THO5 T 0.62 1.15 8.0 3.50 1.75 2.0
D-— $ $ '-‘-'II +0.10 | +0.10 | 0.3 | #0.05 | #0.10 +0.1
w
] $ ‘E'$’E'7 = e Loading
P2 Po Do T1 To | R%EFL Tole
B0
H\ Po | Outfeeding direction 2.00 4.0 01.5 0.8 0.9 757 Rectangular
T £0.05 | 201 | YO | BUT | BUT g e
= - - -0 max max
125 Code A B C D E W1 W2 r
2180 260
213.0 | R10.5 2.0 9.0 11.4
|| RRM08B *g +(1; 402 | 204 | 205 | =03 | +1.0 | 95
E
TD11 T
TN11
N TH11 w A B w F E P4
1
(T; T TN10 4.000 We 1.62 2.4 8.0 3.50 1.75 4.0
4 TC10 : £0.2 | 0.2 | 20.3 | £0.05 | 0.10 £0.1
i TN20 HREL ST RERAIL
1 ound feed hole $ Do ectangular component mounting punch hole
g TC20 ‘L’ Round feed hol R I i h hol (1.0) (1_8
+0.2 +0.2
% TH20 B | A/ T
izl /wwwlzvvwwm] Tona
m ,I:'I il mho = P2 Po Do T T2 a7 ofc,,'eng
ey i B 15 | 1.1 1.4
u R 2.00 | 40 Eo' 1| T | iR | 7 Rectagi
" A P1 |P2| Po | Outfeeding direction +0.05 | +0.1 o max | max | BFL  hole
, —
RETF
With components mounted () MEBEZTNI TH11_ TN10. TC106 R <,
s Dimensions in () are for TN11, TH11, TN10, TC10.
it = Code A B [¢] D E Wi W2 r
2180 260
213.0 | R10.5 2.0 9.0 11.4
L R10 Ol F | 202 | 204 | 205 | 203 | £10 0.5
E
A B w F E P1
1.7 41 8.0 3.55 1.5 4.0
P mmg 2,000 m 0.1 | 0.1 | 02 | 0.1 | =0.1 +0.1
n P2 Po Do T Te |zl “agino
BETMHE 2
Wi comporers [~ wxET, SAEEANIL _ 200 | 40 | 015 | 05 | 20 | 57 Recangulr
mounted 51\. Round feed hole ¢ Do Rectangular component mounting punch hole +0.05 | 0.1 +g_1 T T i&iﬂi hole
— max max
i &6 0/0-0-0 o1
N e E
(el LT Ty
A sltymm
@ A Pi |P2| Po | Outfeeding direction
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Ha%i®R Packing form

Bf7 . mm Unit: mm

(ZESES LEIvES BREE a B B o®
Packing Related Packing Packing form
code series Qty.
TS03, TCO03, THO3,
TNO5, TCO05, THO5,
TZ05, TX05, TDO5, 500
TN10, TC10, TN11,
TH11,TD11, TN20,
TC20, TH20,
B BZ 55
MN18, MH18, GA13, Poly bag
GH13,GA20, GH20, 200
CN25, CH25,RM16,
RH16, GR15
DC30, GR25 100
’ﬁ =& FE (MMEZE) Feed direction (Side view)
P %
4
GA13 ‘ ZT
GH13 =) - e -
F GA20 2,000 - . : é%de Dir)r:‘:ens?;ns é%de Din)?ensi#ons
+0.2 "
GH20 . [GA13,GH13]2.5 *32 T 6.021.0
[GA20,GH20}4.0 ¥02 z 1.5max.
. ‘_‘\T’i L | w | Lo i_T\/\H’S w 52.0 ¥92 R | Not ;ﬁ%ﬁ%%ﬁ;ﬁape
T T T i P 5.0+0.5 t 3.2min.
Li-L2 1.0max. S 0.8max.
A
ST
B L Plastic cover
"5‘5‘5: _Z ‘# o ﬁ ﬁ
R > E‘ i
I [ L 9 E& ~_Clip
1 | ~ Tray
ood o
FHO5
C 400
FH10 r—\*f = = =R =
= é%de Din);\lens?;ns deplpﬁlgtf :or:kets quanlit)ggf%%(clge{s(pcs.)
L#. [FHO5]0.38
A8 Frrooes | [FHOSI0.23
P 2.16 B — 400(20 x 20)
LW | sos8 [FH10]0.30 or 0.38
T 3.96

B EEo—=
HOLSINHIHL O1IN

BEEEEHAS Recommended land Pattern

Soidtr Rosist
older Resist
1B
Land B Fy
‘V CTlp l
2R (B4 . mm) (Unit : mm)
2S | T2 40, T*11 T'05 T°03
ol B | 20x1.25 1.6X0.8 1.0x0.5 0.6%0.3
a 1.00 0.70 0.30 0.25
b 0.90 0.75 0.60 0.25
2 b c 1.40 0.85 0.60 0.30
BEEEHESNE2T Please refer to page 92 for soldering conditions.
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THERMISTOR SENSORS

HOLSINY3HL O1N

[ Hi& ] [Applications] [ &5 ] [Series]
=R=EN FRERE. EINEE. HEX A, A ACHJF|
Room air conditioner Room temp., External air, Outlet air, Heat exchanger AC Series
ZAZIEN ENRE. BINEE. HXO., BHmBEH. ZEXRH CAZR7
Car air conditioner Room temp., External air, Outlet air, Heat exchanger, Evaporator CA Series
WAk, TIEALA FIERE WDZ %
Washing & Drying machine Drying temp. WD Series
RERE REEERN A STH7I
Surface temperature Surface temperature ST Series
HoKaE . JRKER BKA. AKA IB, HBZ 5
Hot & instant boiler Hot water, Cool water IB, HB Series
UK AP YR RIR AT A MWZ 31
Microwave oven Oven temp. MW Series
K5E AWERE AERERE bREE RFZ3
Refrigerator Cold Strage Freezer Temp Defrosting RF Series
SRR D% DREEEME. kKA. BRAE WTZ 5]
Toilet Toilet seat, Washing water, Drying air WT Series
MATWTRIIAEE, 1BENR. 3Please contact us for detail of WT series, and other applications.
HEATHMTEN AR, hiEEN,
W2 SR EMPart number system
DTN - C 503 F 3U DTN - C 503 F 3U
@ @ ©) @ ® @ @ © @ ®
ORTHEBENILS QABBMETHXEILS ®Thermistor @Thermistor element

QFRFREBIEME. - - F25C I AYERFAE
AR RENTRRT, FMRFERBFE 07 M. BNQ,
@BEBEFFREILLS + (%)

®Expressed resistance in Q (at 25°C). The first two digits are signficant, and
the third is the number of zeros.
@Resistance tolerance + (%)

i = F G H J K X Symbol F G H J K X
HEERFREZ | £1.0| £20 | £3.0 | 5.0 | +10.0| BHHEAGTRE Resistance tolerance | +1.0 | +2.0 | +3.0 | +5.0 | +10.0 | Special Tolerance
®BEIZS. ®B value
E=HZAYHA Sensor for room air conditioner
| EEF= MFeatures
OB R T, ®Moisture resistant.
O/\FY SRR TR, @®Small with quick temperature response.
¥ (mm)
mm
E Epoxy resin PVC 0.14sq
?& ] y
L3 2] =
E 2 350
|
@EFHE e R25=15kQ + 3% (3% 1) OResistance «-rcoeeeeiiei R25=15kQ+3% (Flake chip)
OB{E (BT) rrorrrrrrrrrmeereneeeneenenn B25/50=3950K + 2% OB value (3T) ++-erevmrrrrrnnnaneennns B25/50=3950K+2%
B25/85=3989K B25/85=3989K
OFE IR BESERE «oovvvvereeieeee —30°C~ +100°C ®Operating temperature range «------ -30°C~+100°C
.ﬁﬁ]ﬁ .au..—\-./— ~~~~~~~~~~~~~ /EL};Eull ’App]ication ............................. Air temperature
O A B (=) oo 50sec. ®Thermal time constant (in air) «------ 50sec.
. (mm)
Epoxy resin PVC 0.08sq
2 T(f& —
< —_
10 ‘
— 100
|
@ELPRE wrrrrr e R25=5kQ + 3% (3 j) @ResiStance <« verrerieeii e R25=5kQ+3% (Flake chip)
OBE (BT) vvvvevrrrmmermnemnennennns B25/50=3950K + 2% OB value (BT) «-vovrererereenennnnnnns B25/50=3950K+2%
B25/85=3989K B25/85=3989K
OfF R ETEE oo —-30°C~+100°C ®Operating temperature range «------ -30°C~+100°C
.FHL% ................................. i&??ﬁﬁq .AppI|Cat|On ............................ Remote COntrOI
O N BB FH AL (S HA) ooeeeeee 25sec. ®Thermal time constant (in air) «------ 25sec.
METFR-THUE, BSHAATER. 3¢Regarding R-T data, please refer to our Home Page.

HEXRABEEERRNEARERM. BTERLIME.

AMITSUBISHI MATERIALS CORPORATION
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¥ Please consult us regarding the operating conditions of Thermistor sensors.
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THERMISTOR SENSORS

GBI H B v Res5=15KQ + 2% (3% &)

.B'TE(?:H) ........................... BZ5/50=3450Ki2%
B25/85=3486K

CYE D=0 IR AR RRRRRRERRRROTS: —30°C~ +100°C

@I vrvnrrrn e MRS

OFLNE N BT (8] B AT (ZKHR) -ooeeenens 5sec

ACH-40 - 42 - 45 - 60

LY N R U Re5=10kQ + 3% (3% &)
OB{H (BT) wrervvrrererreermneeennes B25/50=3950K + 2%
B25/85=3989K
OEFH,MJ# G eveeereenreniiiiaens —30°C~ +100°C
QIR v 1% #7122
O#Lur]r“E‘I]ETJ EELIKAR) ceeeeeeneees ACH-40,42 : 4.5sec.

ACH-45  :5sec.
ACH-60  :10sec.

@EEPHE - vvveveerrreeeeeeeaes Ro0=5kQ + 3% (& &)
OBE (BU) covvvrrreeeeeeinineeeen. B25/50=3950K + 3%
B25/85=4025K
OfF FEFETER «ovvvvrrrrerernenenns —30°C~ +130°C
Y }qq JE et HEZk &
P Rz AT (B AL (KA ) e 5sec.
—‘,$ ZiEA¥LA Sensor for car air conditioner

OFT HREILR .
O\ RN R,

L

@ESJH B evvrrmrrrernerneeneeeans Ro=4.852kQ + 5%(5 )

.B{E (BD) wrrrrrnnnnnineneeeaeee, B25/50=3930K + 3%
B25/85=3941K

OF B ETERE oo —30°C~ +100°C

OFIE oo Ed x5

OFALIE R B [8) B AT (KA ) cevveeeennns 4sec.

PHART IRV

O H M REIL

O R M REIL .

.%]ZH1E .......................... R100=3.3k9130/°(GR§1_])

.B{E GPR) ....................... B25/100=3999Ki2%

.1%)5@@1)% . ................... _30"C~150°C

O R 7 e 8] H (K)o 10sec.

MRTR-THIEE, BSHAASER.
KAXRGBERRROEARERMG. BTALSINE.

Cu cli (mm)
. g u clip PVC 0.14sq /
iU —
2 450 ‘
!
OResistance «---oceeeeiieiiiiienn R25=15kQ+2% (Flake chip)
@B value (BH) «-vvovveevvieiiiiiiiin B25/50=3450K+2%
B25/85=3486K
®Operating temperature range ------- -30°C~+100°C
.Application ............................. Heat exchanger
®Thermal time constant (in water) .... 5sec.
Cu case PVC 0.14sq (mm)
° | ; —
Lt 800
|
[ dmm) [ 040 | o042 | o045 | 060 |
[ Lmm) | 24 \ 25 \ 25 | 24 |
OResiStance «-ceceeeee i R25=10kQ+3% (Flake chip)
®B value (ST) ........................... B25/50=3950K+2%
B25/85=3989K
®Operating temperature range ------- -30°C~+100°C
@Application «««vvveeeeiiiiiii Heat exchanger

®Thermal time constant (in water) ---- ACH-40,42 : 4.5sec.
ACH-45  :5sec.

ACH-60 : 10sec.

Cu case PE 0.14sq (mm)
S ) —
% 800
\
OResistance «-:rreereeeieieeeees R90=5kQ+3% (Flake chip)
@B value (3U) ........................... B25/50=3950K+3%
B2s/85=4025K
®Operating temperature range ------- -30°C~+130°C
@Application «« -« rreeereeeeees Delivery pipe
®Thermal time constant (in water) ---- 5sec.
B Features .M0|sture resistant.
Small with quick temperature response.
(mm)
:; Epoxy resin PVC 0.3sq
I —
20 ‘
500
\
OResistance «ccccceeiiiii i Ro=4.852kQ+5% (Flake chip)
®B value (6D) ........................... B25/50=3930K+3%
B2s5/85=3941K
®Operating temperature range ------- -30°C~+100°C
@Application «++--eeoeiiiiiiiiia Evaporator
®Thermal time constant (in water) --.. 4sec.

Sensor for Washing & Drying machine
BFeatures

@Resistance to high temperature.
@®Moisture resistant.

Cu case with dimple  Fluoroelastomer 0.3sq (mm)
© /
£
30 j
400 ‘
OResistance «ccceeeiiieiiiiienn R100=3.3kQ+3% (GR TYPE)
OB value (BPR) -« +-wevvrerreeeeeeneens B25/100=3999K+2%
@®Operating temperature range ------- -30°C~150°C

®Thermal time constant (in water) --. 10sec.

#%Regarding R-T data, please refer to our Home Page.
Please consult us regarding the operating conditions of Thermistor sensors.
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HOLSINYIHL O1N
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KMEEERH Sensor for measuring surface temperature

W=
O LN IR BEREE,
ORALRIMAT, REMIH,

XZI'S?TE@JEﬁ%&ﬁ#fi%‘%ﬁl%@ﬁﬁﬂ?ﬁiiﬂﬂ%, RN EZ S BNHRTE
9R0
HERBRETRB S (1201 x 120W x 20Tmm), SAJ5H5 BRim J (% B2 19 2D
DIRNBERKS, ZEBEHEAEH Z50ERKP,

.E@,FH1E ........................... R25=10kQ + 10/0(%#'-)
.B1E(3H) ......................... Bo25/50=3450k + 1%

Bo2s/85=3486k
.1%%;‘5 x:;'ﬁlg .................... _30°C~ +110°C
O Ry Y B AR (FRR L) oo 18sec.

.EE.EH1E ........................... R25=10|(Qi3%(GA§2)

.B{E_(?:HG) ....................... B25/50=3465K + 3%
Ba2s5/85=3502K

.ﬁ};ﬁ;‘agﬁ@ ................... *40°C~+15000

O AR Y [B] H A (FRR £ ) oo 22sec.

.EE |3H1E ........................... R25=1 OkQ i 5°/o(CTH)

.Bfﬁ (3TV) .................... B25/50=3820K + 3%
Bo2s5/85=3792K

OEFH;EJESEIE .................. 740“0,_ +150°C

O R Y 8] A (FRk k) oo 27sec.

ok =% F

R RATY

Offif o A M REIL
®5 IR,
OTFWINT, TEIRMEREIML T

.%"gﬁ{a .......................... R50=3485k9125°/0(GR§l_J)

.B1E(6QR) ....................... B25/50=3423Ki1%
Bo25/85=3468K

OF B ETEE oo —30°C~ +105°C

@ R B 8] B A (KA ) oo 0.8sec.

MATFR-THIE, BSAALTEDR,

HERBBEBEERRNEATEEM. BTALINE.
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HMFeatures
@®Can be fastened with a screw.
®Metal contact surface yields fast temperature response.

% Thermal time constant of STS series is measured by following method.The
date contains the influence of the heat capacity of the aluminum block.

% The sensor is screwed up on aluminum block(120L x 120W x 20Tmm),the
block except sensor attached surface is put into 25°C water.From this state
when block is moved into 50°C water.

3 Cu (Sn plated) (mm)
o Pb-Free soldered Cu-Ni wire ¢ 0.5
< 3
e 0
o

ORESIStANCE - rcrrrrrrrrrieeeas
OB value (BH) -+-ovvvvieiiniiiiiiins

Res=10kQ=+1% (Flake chip)
B25/50=3450K+1%
Bo2s5/85=3486K

®Operating temperature range------- -30°C~+110°C

®Thermal time constant (on A £ block) - -- 18sec.

> Cu (Sn plated) (mm)
s Ni plated wire ¢ 0.4
N
';l g S TR A RS
2 3 Tin plated wire type is available.
15.7 15
OResistance ~--rerrrrreiiiiiiiiiin R25=10kQ+3% (GA Type)

@B value (BHG) -----ovvevveennennnnn. B25/50=3465K+3%
Bo2s/85=3502K
®Operating temperature range «------ -40°C~+150°C

®Thermal time constant (on A € block) .. 22sec.

[}
¥ Cu(Sn plated) PE 0.14sq (mm)
2 ] HOE —
< Ey
15.7
200
OResistance -crcreriiiiiiiiiiiiiiin R25=10kQ+5% (CTH)
@B value (BTV) -cvvvvvreneeiniiininn. B25/50=3820K+3%
Bo2s/85=3792K

®Operating temperature range --«----- -40°C~+150°C

®Thermal time constant (on A £ block) --- 27sec.

Sensor for instant boiler

HMFeatures

®Resistant to heat shock.

®Quick temperature response.

@Stainless steel case makes resistant to corrosion.

@ | V| o
Sl o SUS case

ol
< e & -
=

— ! —
|
132 | |34
[——23—— 140

........................... Rs50=3.485k0+2.5% (GR TYPE)

PVC 0.14sq (mm)

®Resistance

.B Value (GQR) ........................ 825/50=3423Ki1 0/0
B25/85=3468K

@®Operating temperature range ------- -30°C~+105°C

®Thermal time constant (in water) --- 0.8sec.

s Regarding R-T data, please refer to our Home Page.
Please consult us regarding the operating conditions of Thermistor sensors.
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2/k28H Sensor for hot boiler
| k==

O T M REL .

HBS-45 V

9

.%[‘H{E ........................... R25=1 1 kQ i 30/0(%)%—)
OBE (3T) - vvvvvrrremmrnennnennn Bos/50=3950K + 2%
B25/85=3989K
OFFEESER - vovevrereeeeens —30°C~ +100°C
‘*’LﬂﬂfﬁTlEﬂ%ﬁ(7kqﬂ) ~~~~~~~~ 3sec.

MATFR-THIE, HEHAALASEDR,
MERBREECRSBNEARELNG, BTALIDE.

R A
WS

O MBI
O5 KRk,

MWS-40

—

.EE, |3H1E ............................... R200=1kQ + 3°/O(GA§2)

OBE(ABG) «vvvvvvviiiiniiiiiiiiis B2s/50=4100K + 2%
Bo2s/85=4170K

OF B ETERE oo —30°C~ +260° C({X'ﬁgﬁiiﬁ‘gxﬁ)

.#ﬂtuﬂj‘“ﬁj]ﬁ]g#{(ﬂ(qﬂ) .............. 20sec.

EHREERER R R T PR PP PP PPRPPPPPRR R200=1kQ + 3%(GAZY)

O3 [ {
OB{E (4BG) «+rvvvrrrrvrrrnneeininenns Bo2s/50=4100K + 2%
Bas/85=4170K
OFEFEETERE oo —30°C~ +260°C({X {& =28 &F)
omunﬁﬁjlﬁj%ﬁ(ﬂ(qﬂ) .............. 20sec.
KFEH
W=
ORI REL = .

.EEIZE{E .......................... R0=635k913%(}:§)£|_)

.B1E(6W) ........................ BO/25=3823K12°A)
B-200=3738K
.ﬁﬁﬁ,mfﬂ’ - IR T TR OO —40°C~ +80°C
@FHJE - ovvoverere s KER (A% BE ARE)
.?ﬁtu[’])“'ﬁjlgﬂ%ﬁ(*q:) ......... 25sec.
":Flﬁll-: qﬁﬁq
. l|\\
O REIIRE.

OTFMIN, MEIRIEREIMLF.

EE, 1E .......................... R37=2946kQ i 3%(GR§L_])
OB/E (6PR)- -+ ovveeeieiinnnns B25/50=3948K + 1.5%
B25/85=3984K
O BTG - ovvvrrrrnennes —30°C~105°C
@ 7 A [B] F AL (KA ) eoeeeeee 0.5sec.

METFR-THIE, BSHARSEN,
HERAGEEERRNEAREEM, BTALIDE.
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HMFeatures
@®Moisture resistant.
b il Cu case (Ni plated) (mm) R7.5 $4.4
e PVC 0.14sq \
~ 7 i ©
- 11 ®
o \ /
jn) 280 | = _Ras5
OReSsIStance v R25=11kQ+3% (Flake chip)
OB value (BT) «vvevevrmrrinennenennn. B25/50=3950K+2%

Ba2s5/85=3989K
@®Operating temperature range ------- -30°C~+100°C
®Thermal time constant (in water) --- 3sec.
»Regarding R-T data, please refer to our Home Page.

% Please consult us regarding the operating conditions of NTC Thermistor sensors.

Sensor for microwave oven
BFeatures

®Resistant to high temperature.
®Quick temperature response.

SUS case PE 0.14sq (mm)
‘é# :
Tube
.E.l 850
\ \
OReSIStanCe ccerrrriiiiiiiiiiiiii R200=1kQ+3% (GA Type)
@B value (4BG) ---vieviiiiiiiiiiiins Bos/50=4100K+2%
B2s/85=4170K
®Operating temperature range ------- -30°C~+260°C (Sensor only)
®Thermal time constant (in water) --- 20sec.
GA type thermistor Teflon 0.3sq (mm)
PFA tube
s —
z < —
15 ‘
D 400
\
ORESISIANCE ~++vvvvrrrrieiiiiiiiaas R200=1kQ+3% (GA Type)
®B value (4BG) «--eoieiieiiiiiiiiins B2s/50=4100K+2%
B2s/g5=4170K
®Operating temperature range ------- -30°C~+260°C (Sensor only)
®Thermal time constant (in water) --- 20sec.
Sensor for refrigerator
BFeatures
®Moisture resistant.
PVC 0.2sq
o ! (mm)
5 C ; =g
25
500
|
OResistance «-oceeeeiiiiiinn Ro0=6.35kQ+3% (Flake chip)
@B value (6W) .......................... Bo/25=3823K+2%
B-20/0=3738K
@®Operating temperature range -...... -40°C~+80°C
®Application --..oooiiiiiiiii Refrigerator (freezer,

defrosting, cold storage)

®Thermal time constant (in water) ... 25sec.

Sensor for Bidet
BFeatures

®Ultra quick temperature response.
@Stainless steel case makes resistant to corrosion.

&l w|w

|| = (mm)
S I ej: } /‘PE‘O.14sq o
142 | |0.65
24J 200 QT
OResistance --oooeeeeeieiiiin R37=29.46k(+3% (GR TYPE)
@B value (BPR) -« . cvvviieviiiiiiiiiin B25/50=3948K+1. 5°/°
Bo2s/85=3984K
®Operating temperature range ------. -30°C~105°C

®Thermal time constant (in water) ... 0.5sec.
% Regarding R-T data, please refer to our Home Page.

¢ Please consult us regarding the operating conditions of Thermistor sensors.

B EEo—-=
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NTC#& B[R AI B A 451

NTCASRHRIEREF UBERARAMGEE. K> R2ERE—S4 MR,
SR REEREEEMNSHERE. Rt aXIWNACNER, ZEFE
PRME. CRERMEN. WEFMBERAMNER, THEOSREE. SHEEHN
S, ANSRESEMR. HHEANE STEES R THES KESH

WA - B R

AR AR M R IR AR,

X 1(eql)

R DRETK)NMSBEEE
Ro : JR E To(K) B f9 8 fE1E
B :Bf&
¥T(K)=t("C)+273.15

BXfrL, AFHEAMBEFFREEN, EEUXNEAMBBRETRE, &KX
HETASK/IC,
A ABRANEBECEANARIN, F5XNEZBFE—TRE.

sk, FHXIPHBEARARHENEEMNRBATERN ., NIRERS SN
EZEERE, TIAKHEES,

H2(eq2)

£, C. D. EXEH.
Ao, BEFFHERREMNBENESHRSIESRERERML, EFEHC. D
(%, Wik, EEABEMNKNEN, REZERFHENT,

OFE#C. D, EMitHE
BH#HC. D. EvH4SMURE. BPEE)EIR(To, Ro)(Tr, R1) (T2, R2)(Ts,
Rs), @idx3~6itH,
BB RAEIRIETORI T, T2, Tap9sa pA{ER HB1, B2, Bs, AAERNIUT &R,

BT=CT?+DT+E

NTC Thermistor basic properties

Negative temperature coeffcient(NTC)thermistors are manufactured from high
purity and uniform materials to achieve a construction of near-perfect
theoretical density. This ensures small size, tight resistance and B-value
tolerances, and fast response to temperature variations, making a highly
sensitive and precision component. Thermistor is available in a wide range of
types to meet your demands for small size and high reliability.

HMResistance - temperature characteristic

The resistance and temperature characteristics of a thermistor can be
approximated by equation 1.

R=Ro exp {B(I/T—1/To)}

R :resistance at absolute temperature T(K)
Ro : resistance at absolute temperature To(K)
B :Bvalue

¥T(K)=t("C)+273.15

The B value for the thermistor characteristics is not fixed, but can vary by as
much as 5K/°C according to the material composition. Therefore equation 1
may vyield different results from actual values if applied over a wide
temperature range.

By taking the B value in equation 1 as a function of temperature, as shown in
equation 2, the difference with the actual value can be minimized.

C, D, and E are constants.

The B value distribution caused by manufacturing conditions will change the
constant E, but will have no effect on constants C or D. This means, when
taking into account the distribution of B value, it is enough to do it with the
constant E only.

@Calculation for constants C, D and E
Using equations 3~6, constants C, D and E can be determined through four
temperature and resistance value data points (To, Ro). (T4, R1). (T2, R2) and
(Ts, Ra).
With equation 3, B1, B2 and B3, can be determined from the resistance
values for To and T1, T2, T3 and then substituted into the equations below.

(B1—Bz2)(T2—T3)—(B2—B3)(T1—T2)

(T1=T2)(T2=Ta)(T1~Ta)

B1—B2—C(T1+T2)(T1—T2)

In(Rn/R

Z N -
<_’| T Tn To
9c
Ik
g 4(eqd) c=
=B
o H
-
9

®.5(egb) D=

.6(eqgb) E=B1—DT1—CT1-T1

® B [A{EITE A
ARER M R ESM R, K25 CHAEEENSKQ), BEREHS0(K)H
HEEBAAE10"C~30°CryB Fa(E,

[ B7
ORIEBME—BEER, KEHC. D, E,

(T1=T2)

@®Example
Using a resistance-temperature characteristic chart, the resistance value
over the range of 10°C~30°C is sought for a thermistor with a resistance of
5kQ) and a B value deflection of 50K at 25°C.

®Process
®Determine the constants C, D and E from the resistance-temperature chart.

To=25+273.15 T1=10+273.15 T2=20+273.15 Ts=30+273.15

@K ABT=CT?+DT+E+50, kBT,

BB HIERNR=5exp {BT(I/T-1/298.15)}, KR,
3T : 10+273.15~30+273.15

AMITSUBISHI MATERIALS CORPORATION
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@BT=CT2+TD+E+50 ; substitute the value into equation and solve for Bt

®R= 5exp {Br (I/T-1/298.15)} ; substitute the values into equation and solve
for R
T : 10+273.15~30+273.15



Pl e P

THERMISTOR

O [ — B R E M EN AT

150 100 75

50

®Results of plotting the resistance-temperature characteristics are shown figure 1

25 0

7 =
L (1)

Bifi(K) 1

B value(K)

(1)1500

Res a1l

=(3)

Resistance ratio (Rt / Ras)
o

@
]
3
8
5]
R

(5)

001 -0 L

25 3

3.5

IS

1T(X 10°K)

B0E — R BRI (A1)
RESISTANCE-TEMPERATURE CHARACTERISTIC(Fig. 1)

BMEREERY

PRBEMRERE (o) REEEREETE
L,

B, TEMEEEER( o) SBENXER.

ZUICKI BT REEEE

X100=—

XE o BINRS(—

W EFR R E(JIS- c257o -1)

HARE(0 ) RIBEATERET, AGEETHBEIESRARERLEE
1'CRARHNIIE,

), RTHRE AR RREB AR,

EHRFERET, AEREMNEET. KEEET2RERNEPZEXRNT

AR,

_ P

8= T1-T2
X(P=I?.R=l1.V)

FRERRREATINESF 4 THSEE,

®25°C ?JL&:—\
Q=5 1 ﬁ%lﬁiﬂﬂ&&r%?&?iﬂui

Bl & K1) % (JIS-C2570-1)

EFERFRET, TESNHBTHNERAME,
B RAAE B LT RICHCA IMERBIR THEIR .

FREFEHERMNS CHFENRFRE. mMTRITEHMNME.

(R FEDNR=BHRRL X (RS EMRE -25)

WS HETNE

XEEARGEERTEERNSR RN ER, 85 RRTENER TR
B RINE, JISEHEEX VRFRELFHCH, FFETMETHTR
HH.

BFEFTIR=t X BUA R

W AREINEE B E T (LRI AT 8] E £ (JIS-C2570-1)

BEZRNIRET, SAGEENTREERXERREMN, REBETH>
ERMBESREBEREREZH63.2%MEE R HHINE,

AR AMNATOREMTIZ A TR,
DS

At SRR R AR ET Z 87 U

B
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HMResistance temperature coefficient

The resistance-temperature coefficient (o) is defined as the rate of change of
the zero-power resistance associated with a temperature variation of 1°C at
any given temperature.

The relationship between the resistance-temperature coefficient (o) and the B
value can be obtained by differentiating equation 1 above.

— x100(%/°C)

A negative value signifies that the rated zero-power resistance decreases

B Heat dissipation constant (JIS-C2570-1)

The dissipation constant (3) indicates the power necessary for increasing the
temperature of the thermistor element by 1°C through self-heating in a heat
equilibrium.

Applying a voltage to a thermistor will cause an electric current to flow,
leading to a temperature rise in the thermistor. This " intrinsic heating "
process is subject to the following relationship among the thermistor
temperature T1, ambient temperature T2, and consumed power P.

(MW/C)

Measuring conditions for all parts in this catalog are as follows:

®Room temp is 25°C
@Axial and radial leaded parts were measured in their shipping condition.

EMaximum power dissipation (JIS-C2570-1)

The power rating is the maximum power for a continuous load at the rated
temperature.
In the detail specification, it is likely to write by "Power rating" that is a past name.

For parts in this catalog, the value is calculated from the following formula
using 25°C as the ambient temperature.

(formula) Rated power=heat dissipation constantx (maximum operating
temperature-25°C)

BPermissible operating power

Definition : The power to reach the maximum operating temperature through
self heating when using a thermistor for temperature compensation or as a
temperature sensor. (No JIS definition exists.) The permissible operating
power, when t °C is the permissible temperature rise, can be calculated using
the following formula.

Permissible operating power= t X heat dissipation constant

HEThermal time constant (JIS-C2570-1)

A constant expressed as the time for the temperature at the electrodes of a
thermistor, with no load applied, to change to 63.2% of the difference
between their initial and final temperatures, during a sudden change in the
surrounding temperature.

When the surrounding temperature of the thermistor changes from T1 to Tz,
the relation between the elapsed time t and the thermistors temperature T
can then be expressed by the following equation, by ambient temperature
change.

BEdEEo—-=
HOLSINHIHL O1IN
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Ho-=z

HOLSINYIHL 01N
[lip

T=(T1-T2)exp (-t / T)+ T2 cee-- (3.1)
=(T2=T1) {1-exp (-t /T)} +T1 eec-- (3.2)

EH T AR A 8] E 5.
Eoteh, A= B, Q)(T—T1)/(Te—T1)=0.632.

hEZ. MEBMMNEXPER, REEBESEVREEES.2%NEELLAT
B e 6] B A F e R e 8] 5 4K

LM SRR B EBEERURARRATRMT.

t _ =
To-T1
T 63.2%
2t 86.5%
3t 95.0%
4T 98.2%
5t 99.4%

F-1 A S %4 Table-1 Thermal Time Constant

FREFXIEREATINES S THHREE,
OF IF S PIREEEMS0° CE25 CAELRT, HEEEMEE
FFE.,

1L E34.2°CFR

QR IM. ZESIME AL RETNE
AROER, BMARK. RSN EESETRREE. ARFETERL,

WA ERRERTEEM

BEREFUTER, BUTRSERRGEERTR. ERRERMGHIE
wEfE,

QAP RHERIZAR Ao A TRits. EERTAESMIARE,
BEATE R G SRR TNRKRBK,

QRiITREN, FHTASEERERITEAR, BIALREREEM.

QFENEISMMERT A LR,

@HRTESKASEEAETRN, JERSIREEGNEERER.
B, SR ANIESE IR RS,

REEE
AR RRAIIEREE.

OFENEFERREEEMIMER.
©FPHEMNB L EAREEERFINARIEEEL.

BRGEEERIEAREN TR THRMERAN, AEEREE,
xﬂllxﬁ ‘reglE | ENEARERFHENREE RS
LEHEE.

BE D

SFELH

@FEF R F I E P E AR,
%) BtEit.

ERMEEBRPEHEEERAECES (BES

®f.—uif$ TP ERAERR,

NRBUA R SLEB R EE T 3REE (K
MIFETT AMA s AR ERMEKRASHRIT,

MRPIERR, AT AEXMBAREK, FRAOBETEREITA.
O FEPHINT EHHRS. HEREN.

OB EH R TSk,

QENELEHMEREBMIRVEE. BN, TEIFELEZTIRAR,
OEM&ENEHRSLmM (&R ) FRBAN K . "B | BER
% BUNSERERTR.

@i%%ﬁﬁﬂilﬁm;a@ﬁ’]lﬁLE'I’EEL%H’]T/T\% (Cl2. NHa, SOx. NOx)MX
SEMIEMR. Bk R W BIBANNBARER.

OELERMITESEMRENERE, RELEFRMRN, YHREBEFERER
BETRE A AR ERENE B ZHAS LB AE,

ERMEREMARZL, BEEAAATNHEEAR.
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The constant 1 is called the heat dissipation constant.
If t= 1, the equation becomes : (T-T1) / (T2-T1) = 0.632

In other words, the above definition states that the thermal time constant is
the time it takes for the temperature of the thermistor to change by 63.2% of

its initial temperatrue difference.
The rate of change of the thermistor temperature versus time is shown in table 1.

|
Tep-------- e mm oo

Temp. (T)
BET

63.2%

|
|
|
™ . A ¢
Time (t)

Measuring conditions for parts in this catalog are as follows:

@Part is moved from a 50°C envirconment to a still air 25°C environment until
the temperature of the thermistor reaches 34.2°C.
@AXxial and radial leaded parts are measured in their shipping form.

Please note, the thermal dissipation constant and thermal time constant will
vary acccrding to environment and mounting conditions

B Caution in Thermistor Sensor usage

Due to the possibilities of destruction of the sensor, damage or miss use of
equipment, please strictly follow below matter.

®The sensor is designed for individual usage. When it is going to be used
beyond the specified condition, please speak to your daily contact person
for our products.

@Whenever designing the equipment, make sure to check sensor operation
and if there is no lack of quality.

®Do not use the sensor exceeding rated electric power.

@Due to possibility of causing the decrease of the value of resistance with
self heat and malfunction of the equipment or the precision decrease of the
inspection temperature, carefully refer to the dissipation constant usage of
electric power and voltage.

®Do not use the sensor beyond operating temperature range.

®Avoid from exceeding radical temperature change, which is beyond
operating temperature range.

@In case of independently use of the sensor as a main control of the device,
make sure to design and devise through safety measures for [safe circuit]
and [parallel use with same function sensor] etc, to prevent from accident.

®Under the environment which receives the influence of electric noise, make
sure to take countermeasure by installing a protection circuit and seal the
sensor (including the lead wire).

©When the case type sensor is used under high humidity environment, make
sure to design so that the protected case tip must be exposedto
environment (in water, moisture) condition, and to the [utmost] open part of
the case must be prevented from not touching water and steam directly.

Please note how such as making the opening downward to install it so as
not to stay in this part when you generate the be dewy water.

®Do not add excessive vibrating shocking pressure.
®Avoid from excessive pulling and bending of the lead wire.

@Do not impress excessive voltage in the insulated part and between the
electrode. This might cause to occur the insulated malfunction.

®Consider wiring, due to contact failure might occur if the terminal of the lead
wire (including the connector) is immersed into [water] [steam] [electrolyte] etc.

@Do not use in corrosiveness gas atmosphere (Cl2, NHz, SOx, NOx) beyond the
designated condition.

Do not use at the place where the sensor touches the electrolytic, brine, acid,
alkaline and organic solvent beyond the designated condition.

®Due to possibility of the equipment becoming malfunction depending upon
metal corrosion, consider not to cause potential difference with the contact
metal for the case and screw equipped type sensor.

If there is any others unclear point, please inquire to our company sales in-charge.



REWEFRB T RSH X%

SURFACE MOUNTABLE CHIP ANTENNA

RAWEENTOA RERESTNA ZHAASSHBERASREES
it RAN S HRIFEARE. AR, FE JHRARE. E5EE

TIEEENRERBEERS,

AHD1103-ST01. AHD1403-STO01

L

OB BHHEEME AL,

OLLAKERYE, EAREAFANREN.

O FEIMNPIFE R,

OLHMERRT i, TREERFKESMRFZMEN

K.

AMD1103-ST01. AMD0302-STO01

L LEg

OB HAIRL

{ y=:F

L[

OF| FSNIBIARE RS, TR EERRT
AMD1103-ST01. 400MHz~1000 MHz
AMD0302-ST01. 2400MHz4fi%s

A7l

Surface mountable dielectric chip antennas are result of harmonizing our long
experience in ceramic material & process technologies for high frequency
applications together with cutting-edge RF design technologies. It is very
small with low profile, but has a wide range of frequency band. It is suitable

for compact mobile equipment and communication modules.

AHD1103-ST01, AHD1403-ST01

B Features

@®Very small and thin, omni-directional antenna.
@®Due to its compact size, suitable for equipment like cellular phone with a

limited mounting space.
®No external tuning circuit

@By applying series of items with certain step of center frequency, it is easy
to provide the most suitable antenna for your application quickly.

AMD1103-ST01, AMD0302-STO1

MFeatures
@®Very small
@®High gain
@®@Omini-directional

@®With an external tuning circuit, the adjustment to an application frequency

range is possible.
AMD1103-ST01 : 400 MHz~1000 MHz.
AMDO0302-STO1 : 2400 MHz band.

Products Line up

possible to
2400 MHz band.

B 5 RN S R~ & )
Part number Style Frequency range Size Applications Page
* Bluetooth™
« ZigBee
AHD1403-244ST01 2400-2484MH . . .
03 STO 00-248 z 13.5x3.0 x0.8mm - FELAN 83
« Wireless LAN
« Bluetooth™
AHD1103-244ST01 2400-2484MHz 10.5x3.0 x0.8mm * ZigBee 83
« T4LAN
« Wireless LAN
PHS
AHD1403-191ST01 1880-1920MHz 13.5x3.0 x0.8mm DECT 85
Gt E T CENM(TUR. BETA) &
5] 7£400~1000MHzZ #4355 nE LERR TAAXAA
A F e DABERG. AERERA
L& A4 EEBEL 86
AMD1103-ST01 With an external tuning 10.5x3.0x0.8mm “Telemeter(Industrial &medical t
P . use), Telemetry, Telecontroller, 89
circuit, frequency range is Datacommunication,Keyless
applicable from ?ntrycsystem,I_rpmobtilizersys-
em,Carsecuritysystem,
400 MHz to 1000 MHz. Voicecommuniga ionterminal
F FSNER I 2E LB,
T J2400MHz « Bluetooth™
g With an external tuning 3.2x1.5x0.5(max)mm * ZigBee 84
AMD0302-ST01 circuit, the adjustment is * TZLAN
« Wireless LAN

82

SATFR
SVNN3LNV dIHOI
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SURFACE MOUNTABLE CHIP ANTENNA

SVNNILNV leoI
SRR

AMITSUBISHI MATERIALS CORPORATION

FAF2.4GHz7% For 2.4GHz Band

@AHD1403-244ST01

Bk - R~ Dimensions

L

O \E BHEH SRR,

OLEMNTT, RIEMTHHBIEFERSENRE,
OLLAKENRE BEAEEARANREAN.,

OEH T, BIE A3 &M S i A R AR bR
Ta), LEFREEBIMEEE,

O NTEINBIAE LR,
OEAEENEZRI G, TLERRHRESRRKFMIIRE,

HEFeatures

®Very small and thin, omni-directional antenna.

®Due to its compact size, suitable for equipment like
cellular phone with a limited mounting space.

@Suitable for card shaped equipment due to its low profile.

®Wide frequency band allows a big margin to cover the
required range even in case of center frequency shift
with mounting condition and other environmental factors.

@By applying series of item with certain step of center
frequency, it is easy to provide the most suitable antenna
for your application quickly.

WAE

O T4 HHEM .

13.5+0.2

A

0.25/(1.0| 2.0 (1.0

AHD1403-244ST t=0.8+0.1

BfT mm
Unit : mm 5 /
¢ /
i /
23
3.0:0.2

@AHD1103-244ST01

B - R~ Dimensions

W=

B
3
e

BApplications

B AHD1403-244STO01 {4514

V.

A
\

1
2100 2200 2300 2400 2500 2600 2700
Frequency(GHz)

2800

@®Wireless LAN, Bluetooth™ etc.

Characteristics of AHD1403-244ST01

BFeatures

BAE

OLLF/EHM. BEFE,

AHD1103-244ST t=0.8+0.1

B mm 5
Unit : mm
L 10.5+0.2
‘ » 4
— | \ /
5:3
30:02 | 7 \ /
2
0.25|(1.0] 2.0 |1.0 \\/

®/\E iR AHD1403-STO1,

OLEMNIT, RIEMATHEHBIEFMERZENAEE,
OLLAK AR EARBARANREA,

O S BT, B R 4R 4 % A S A SR (R P DR
af), ek
O HEEINBIAE B,
OEEEMERRI M, TRERHRESRRFMNINRE.

R S BT R,

B AHD1103-244STO18Y45 14

@®Downsized version of AHD 1403 series.

®Due to its compact size, suitable for equipment like
cellular phone with a limited mounting space.

@Suitable for card shaped equipment due to its low profile.

®Wide frequency band allows a big margin to cover the
required range even in case of center frequency shift
with mounting condition and other environmental factors.

@By applying series of item with certain step of center
frequency, it is easy to provide the most suitable antenna
for your application quickly.

BApplications

@®Wireless LAN, Bluetooth™ etc.

Characteristics of AHD1103-244ST01

Zaxis_ 0

330

300

270|

24(

1
2100 2200 2300 2400 2500 2600 2700
Frequency(GHz)

83

2800
21




B BRiSH X% SURFACE MOUNTABLE CHIP ANTENNA

AF2.4GHz7  For 2.4GHz Band

@AMDO0302-STO1
LSt MFeatures
Y O/NE SHEIRL @®Very small
™ O @High gain
2 [as [0 @Omini-directional
N\ OF SR IHE R RS, T IE R @®With an external tuning circuit, the adjustment to an appli-
\ cation frequency range is possible.
WAE BApplications
OLLFZEM . BEF%E, ®Wireless LAN, Bluetooth™ etc.

B#ik - R<F  Dimensions  WMV.SWR AR EHGHHE(SE) 2440MHZAE  V.S.W.R. & radiation characteristics (Reference) : 2440 MHz

AMDO0302-ST01 EA:mm 5

Unit : mm
0.61 \ /
Ak e 4 300

0.61

[0z m <. \ /

3.2+0.2 - g \ / 270|
CITTTT ] 04201
i N
g :
2100 2200 2300 2400 2500 2600 2700 2800 24
bt Frequency (MHz)

\ KA
Horizontal
Polarization

I EH Rmik

Vartical
Polarization

YZ plane

*ERRFIE B, R RIES .
*These characteristics are not guaranteed ones, but typical ones.

SRR

SVNN3LNV dIHO
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SURFACE MOUNTABLE CHIP ANTENNA

FAF1.9GHz#% For 1.9GHz Band

@®AHD1403-191STO01
W=

O/N\E BHEHEE MR,

OIS, HREBATHHNBIFFME=E/NNRE.

BAiE

OPHS DECT%

B# 1 - R~t Dimensions

13.5+0.2

0.25((1.0] 2.0 J_(ZJ

t=0.8+0.1

B :mm
Unit : mm

SVNNILNV leoI
SRR

AMITSUBISHI MATERIALS CORPORATION

I AHD1403-191STO1 94514

E3

OLLAKERE, EARBARARNRER,
OEF IR, RIERA
RF), hEFHBEEBMMEEE.
O FEIMNBIAE LK,
OHAEHMEARS &, TARRHRESREFMHNRL.

35 A M PO RR

BMFeatures

@®Very small and thin, omni-directional antenna.

@®Due to its compact size, suitable for equipment like
cellular phone with a limited mounting space.

@Suitable for card shaped equipment due to its low profile.

®Wide frequency band allows a big margin to cover the
required range even in case of center frequency shift
with mounting condition and other environmental factors.

@By applying series of item with certain step of center
frequency, it is easy to provide the most suitable antenna
for your application quickly.

BApplications
@®PHS,DECT, etc

Characteristics of AHD1403-191ST01

Z-axis O

\

/

\

\ /

\V

1
1600

1700

1800

85

Frequency(GHz)

1900 2000 2100 2200

330
300
270)
241
21

|
v
i
k/zg\xgw
J | KA
Horizontal
Polarization
I = H iR
Vartical
i Polarization
vzE
YZ plane

* R BB, AR RIERRE.
*These characteristics are not guaranteed ones, but typical ones.



BBt h X

SURFACE MOUNTABLE CHIP ANTENNA

FF950MHz% For 950MHz Band

@AMD1103-STO1

W=
OB HARL
| =g

O£ (a)

OF SRR R IS AR
AMD1103-ST01. 400MHz~1000 MHz

($51)430 MHz, 868MHz, 915MHz  950MHz

BA®
emithE, WSS

/

WHK - R+t
BfL  mm 5
Unit : mm
4
3.010.2
e\
=
1.0 1.0 g
}L_J 105202 L_J} ?
[CITTTTTTITTITTIT o8 2
0.75 0.75
[CITITTTTITTTTT] § ostot
_ 54.0
L 265 10265 |
< /'R;t.ﬁ_) o
SEHIE ~a ( ) 15.0~~<._
Ground Y Seeg
removed A
area <
jbﬁaw ’5
B E<F — -~
Ground | * \,
of SsL[71.0
backside 'R
Wi ’\
(50Q) .
Micro strip N
line(502) \‘
~
~
Yy
[ Units : mm ]

1
870 900 930 960 990 1020 1050
Frequency (MHz)

HMFeatures
®Very small
®High gain
@Omini-directional

®With an external tuning circuit, the adjustment to an appl-

ication frequency range is possible.
AMD1103-STO1 : 400 MHz~1000 MHz.
(For example )430 MHz, 868MHz, 915MHz, 950MHz

BApplications

@®Smart Meter, Active Tag, etc

Dimensions HV.S.WR M REREHS(5%) 950MHzIE%  V.S.W.R. & radiation characteristics (Reference) : 950 MHz

KAt
Horizontal
Polarization

I = H fmik

Vartical
Polarization

YZ plane

* PR SREE . FARRIER .

*These characteristics are not guaranteed ones ,but typical ones.

AMD1103-STO1

[ Units : mm]

KA BRI B AR L)

fc[MHz] B [nH]
L1 L2 L
950 8
1 33 6.8

SATFR
SVNN3LNV dIHO
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B BTt Kk

SURFACE MOUNTABLE CHIP ANTENNA

SVNNILNV leoI
SRR

AF915MHz%  For 915MHz Band

@AMD1103-STO1

WK - R

W=
o HRRL
o s

[ =k

OF FSMRIRE RS, IETE AT
AMD1103-ST01. 400MHz~1000 MHz
(#51)430 MHz, 868MHz, 915MHz.  950MHz

A&
e

10.5+0.2

T

M |

“‘HHHHHH‘}:{O.B

V.SW.R
w
/

) ) \

/

N

/

1
850 870 890 910 930 950 970 990
Frequency (MHz)

*EREFEHSEEE FARRIER .

B Features

@®Very small
®High gain

@Omini-directional

@®With an external tuning circuit, the adjustment to an appl-
ication frequency range is possible.
AMD1103-STO01 : 400 MHz~1000 MHz.
(For example)430 MHz_ 868MHz, 915MHz_ 950MHz

BMApplications

@®Wireless equipment for North America, etc

YZ plane

Dimensions MV.S.W.R AR E G4 (5%) 915MHziH%  V.S.W.R. & radiation characteristics (Reference) : 915 MHz

B[ cmm
Unit : mm 5

S\

V\ KRR
Horizontal
Polarization

I #H Rk

Vartical
Polarization

*These characteristics are not guaranteed ones ,but typical ones.

AMD1103-STO1

3 o801
54.0
. 265 10 )
/ﬁ.ﬁ? X
SRR Ly 150~~-.
Ground \ Sl
removed A
area
~

Pl pRS

SESH

Ground >

of Ss | 71.0

backside AR

Ptk
(50Q) ..
Micro strip hES
line(50L) Se .
~
~
Yy
[ Units : mm ]

AMITSUBISHI MATERIALS CORPORATION
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[ Units : mm ]

KA BRI B AR )

fc[MHz] B [nH]
L1 L2 L
915 8
8.7 39 7.5




R N I N5 SURFACE MOUNTABLE CHIP ANTENNA

FF868MHz% For 868MHz Band

@AMD1103-STO1

[ E=F= MFeatures

O/\E) SEEIRZ @®Very small

[ =i @®High gain

[ =k @Omini-directional

OF| FASMEBIAEE RS, IATEAMT @ With an external tuning circuit, the adjustment to an appl-
AMD1103-STO1. 400MHz~1000 MHz ication frequency range is possible.
(#5])430 MHz . 868MHz. 915MHz. 950MHz AMD1103-ST01 : 400 MHz~1000 MHz.

(For example)430 MHz, 868MHz. 915MHz, 950MHz.

BAE WApplications
O EHIMM T LR ®Wireless equipment for Europe, etc

B4k - R~ Dimensions EV.SWRHFHEEREHHES%) 868MHzIA%  V.S.W.R. & radiation characteristics (Reference) : 868 MHz

B :mm 5 33
Unit : mm \
/ 300
4
30402
«
=3
1.0| 1.0| .
\M 10.520.2 L"J 2 270
[ |
N 2 \ /
075 075 1 24
“‘ 800 820 840 860 880 900 920 940
Frequency (MHz)
21
| § osto1 !

IKF AR
\ Horizontal

Polarization

Vartical
Polarization

I = 2 iR

YZ plane

* ERFFME DBV HFIERIESFIE.
*These characteristics are not guaranteed ones ,but typical ones.

SATFR
SVNN3LNV dIHO

54.0
<>
1.0
‘ ¢ 26.5 T 26..5 >
ST AL
SRR~y 15.0~~u. AMD1103-STO1
Ground \ Teelg
removed A
area =
El ”
EESE — O
Ground e \.
of sl [71.0 . " N
backside . MARA TR BERIRIFE LA
(B S %
(500) .~ fc [MHz] B [nH]
~
Micro strip -
line(50Q2) T 868 L1 L2 L3
heS 4.3 47 8.2
Y [ Units : mm ]
[ Units : mm ]

. AMITSUBISHI MATERIALS CORPORATION



B RichH X% SURFACE MOUNTABLE CHIP ANTENNA

FF430MHz%  For 430MHz Band

@AMD1103-STO1
[ LRI MFeatures
O/NE HEEIRZ ®Very small
OS5 EH @®High gain
[ ki @Omini-directional

OF MSNERIBE B, o ETIE
AMD1103-STO01. 400MHz~1000 MHz
(f51)430 MHz, 868MHz, 915MHz. 950MHz

®With an external tuning circuit, the adjustment to an appl-
ication frequency range is possible.
AMD1103-STO01 : 400 MHz~1000 MHz.
(For example)430 MHz, 868MHz. 915MHz, 950MHz.

WA= B Applications
Q@ENN(TVA. Eyirf). BEiRes. HUEEBE. @®Telemeter, Telecontroller, Data communication,etc
KL RAEG

M7 - Rt Dimensions EV.SWRHSHEREREMFESE) 430MHziEE  V.S.W.R. & radiation characteristics (Reference) : 430MHz

g omm |,
- RN
S -

\M MJ

““““““““}I&S 2 \/

0.75 0.75 1
‘ 400 410 420 430 440 450 460

Frequency (MHz)

10.540.2

V.S.W.R.
©

I TTTITITT T T § ostos

IKF i
Horizontal
Polarization

I EH Rk
Vartical

Polarization

YZ plane

* RSB FARRIER .

*These characteristics are not guaranteed ones ,but typical ones.

SVNNILNV leoI
SRR

B 54.0
< 265 L0 265
= ~ =5y
SRR Ly 150~
Ground Y Seel,
removed A
area
~5~
EESH .
Ground e \,
of sl 710 . . ——
backside KN AN BT BB AR EE S A
Bk AR =
(50Q) S fc [MHz] B [nH]
Micro strip hES
line(50€) ’~,‘ 430 L1 L2 L3
S 30 220 16
i [ Units : mm ]
[ Units : mm ]

AMITSUBISHI MATERIALS CORPORATION
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EEERETR

RECOMMENDED LAND PATTERN

KFEEREHR (%)

EIREF (EHRE®) . AHD1103-244ST01
Land pattern (Surface of the Substrate)
25.0

7.5
4.5 7.5

s

n

1.5

)

-] .11

8.0
[ -] J‘*‘\

~HE e CIsE

2.0

TE

B 3K
through hole

BB (00.4mm) KR EIFE 5 HEHGNDEE,

¢ Connection to ground pattern via through hole (80.4mm) recommended.

BAREF (EiR%E) . AMD1103-STO1
Land pattern (Surface of the Substrate)

0s 19 05 1g

6.6

0.8 AMD1103-ST01
2.0
0.8
0.4 . 10 9.4
3.0
I R -
Wi R el 5%
1608 Size ﬁ?LX
Chip inductor through hole

[ Units : mm]

BREF (E1R%E) . AMD0302-STO1
Land pattern (Surface of the Substrate)

111, 198 1.1

1005R < 1.0t

RS LR : B

1005 Size © 20 through hole
Chip inductor

[ Units : mm]

Recommended Land Pattern (Reference)

BAREF (F R E). AHD1403-244ST01
Land pattern (Surface of the Substrate)

25.0
9.0
6.0 6.0
1.0 . 2
# o e |
o mT [:] © [Z 5 2 |w
o L] LI 1w ~N
]
= R 1 o A
0] [
1.0## 10 -
0.5
SLE{RS
through hole
JEIREE (F4k3kE). AMD1103-STO1
Evaluated board (Surface of the Substrate)
54.0
<25 10 25 1]
e | —— O
SRR~ [ 15.0
Ground = vy
removed
area
BESE ~
ground ™
gackside 7.0
Witk
(50Q)
Micro strip
line(5092)
[ Units : mm]
JEREE (F4RFE). AMD0302-STO1
Evaluated board (Surface of the Substrate)
25.0
127 1.98 8.1
[ e
SR > g 7.0
Ground D
removed
area
BESHE —p
Ground 430
[ .
backside /
(50Q)
Micro strip
line(502)
[ Units : mm]

90
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BREAFMER LHNIER

PACKING FORM AND PRECAUTIONS

AL 112 H BT mm
B& iRk Packing form G
BRILS FilR= BRLE 2RI AR
Packing code | Part number | Packing Qty. Packing form
A B o] D E Wi | We r
2330 | 080 | ©13.0| R10.5| 2.0 | 24.4
L +0 | +1 0.2 | 204 | 05 | 20.6 |30.4>| 0.5
-3 | -0
[a]
BB | Al B |E|F PP w| | ZEL
AHD1403 4000 Wi 3.3 (138 (1.75|11.5| 40 | 80 | 24 M 777l
AHD1103 ’ A W AHD1403| 401 | £0.1 | £0.1 | 20.1 | 0.1 | £0.1 | 0.3 | Rectangular hole
AMD1103 \
33 [10.8|1.75|11.5| 40 | 8.0 | 24 ML
- EREIL THREHELMIL AHDT103| 101 | +0.1 | 0.1 | 0.1 | 20.1 | 20.1 | £0.3 | Rectangular hole
Circular feed hole Rectangular hole for part loading
. ] i 3.3 (10.8[1.75|11.5| 40 | 8.0 | 24 M T 7L
/ ¢ |_'L| «l AMD1103| 10 1 | 0.1 | 0.1 | £0.1 | 20.1 | £0.1 | 0.3 | Rectangular hole
T LL
L =
\C el
A 37
P1 Po | Outfeeding direction
T
A B [¢] D E Wi | Wa r
2180.0| 260 | 213.0| R105| 2.0 | 9.0 | 114
L +0 | +1 +0.2 | 204 | 05 | 203 | 1.0 | 05
-3 | -0
m
RETL
A B E F PO P1 w Loading hole
Wi 19 | 385 [1.75| 35 | 40 | 40 | 8.0 M 77l
AMDO0302 4.000 A W2 +0.1 | 0.1 | #0.1 | £0.05 | 0.1 | +0.1 | 0.2 Rectangular hole
BRI THRBIELMI,
Circular feed hole Rectangular hole for part loading
Ll
¥ N S |
I -
I‘TI [T =
\CEelCot
A L
P1 Po | Outfeeding direction
All types Poly bag

B{ER;F=351n1 Precautions
@ iE AR EEE
FEASESEE. -40C~+85°C
RTFBESCE. -40C~+857C
@ R IELIERATER
A= ABES R, WIS EA T T RS R TT .
AR ERESENRIELNEMEH SR MATI A,
O RE X
BEBHRS (EFTAFHRS)ERETERERZR. H#REENTHE
F, TRSSESREN S, BINRUER.
- 4EBRSKIREE (SOx, NOx, Cl2, NH3%)
- ZRGE. BRAPEENG

SVNNILNV leoI
SRR

BEMANEINAAEA. B, ST FHRMIEER.
REPBILINAN, FEEMIFHATIEMN.

MIEFRERMS

JRE. -10C ~+407C
JRE: 15%R.H ~ 85%R.H

AMITSUBISHI MATERIALS CORPORATION

@®Operating temperature range
Operating temperature range : -40°C ~ +85°C
Storage temperature range : -40°C ~ +85°C
@®Handling
Excessive stress or mechanical shock may damage to products, therefore,
please be careful in handling or transporting products and assemblies with
this product.
@®Storage
Products should be stored as it packaged (as sealed up) under normal
temperature and humidity. To avoid degradation or destruction of products,
please do not store under conditions below.
+ In an atmosphere containing corrosive gas (SOx, NOx, Cl2, NH3 etc.)
* Dusty Place
» Humid place, where water condenses

Stored products should be used within 3 months of receipt (If once the seal
of covertape is broken, please use immediately).
If this period is exceeded please verify solderability of products.
[Recommended storage condition]

Temperature : -10°C ~ +40°C

Humidity : 15%R.H ~ 85%R.H

91



HERERN

RECOMMENDED SOLDERING CONDITIONS

S
Part number

IR E

Soldering conditions

CSA10
CSA20
CSA30
CSz20
CSZ30
CSA70
CDA70

LFA10 1
LCA1031
LCA2031
LFA20
LFA30
LFA14 31
LCA1431
LCG14x1
LFA24 31
LFH24 31
LCA24 31
LFB10 1
LFB20
LFB30
LZAO5
LZA10
CMA12 31
CMB123x1

TS03
TCO3
THO3
TNO5
TCO05
THO5
TDO05
TN11

TH11

TD11

TN10
TC10
TN20
TC20
TH20
MN18
MH18
GA13
GA20
GH13
GH20

%2

AHD1403 1
AHD1103 1
AMD1103 1
AMDO0302 31

HFREMEZ Recommended Temperature Profile
SRiKIEHE  Flow soldering conditions

HFIFHERN  Eutectic Solder
SRR IR %mTE%
Air preheat Soldering Cooling
250 A\ T 0
230~ 250°C [*os
o g 200 ‘ D08
£ i
S g 150
. //[130~150°C %,
(c) 100 / ‘;:'
s
50 |f *q
0
60~120%) 3~4%)
60~120sec. 3~4sec.

1) RIS E AR ER AR ERRE
2) AT FE100°C INA,
3)VIBEEVIDAEAR, TRERAA

RIREARTE,

1) Time shown in the above figures is measured from the
point when chip surface reaches temperature.

2) Temperature difference in high temperature part should
be within 100°C.

3) After soldering, do not force cool, allow the parts to cool gradually.

[B%ERE  Reflow soldering conditions

HHZ 2R Eutectic Solder
=S R R IR EE HIR T AL
Air preheat Soldering Cooling
250 A!T 0
gﬁ 200 ‘ Q 230~250°C
&g 150
. //[130—150°C %
(c) 100 / ‘;:'
£J
50 if s
0
60~ 1207 10F) AT
60~120sec. | 10sec. or less
60F) AT~

60sec. or less

TR e A TR R AR BB E AR E AT,
2) AT AE100C AR,
S)IREEVIPREAN, MNEEA

1) Time shown in the above figures is measured from the
point when chip surface reaches temperature.

2) Temperature difference in high temperature part should
be within 100°C.

3) After soldering, do not force cool, allow the parts to cool gradually.

X1 X TER IR E
%2 GA13, GA20, GH13RGH20{X 4%E 5 M {iE AT RasiEE.
HEP REEIAEBAHC RS A TEA,

TR Lead free Solder
23 F A 1RiE TE%’\HJ
Air preheat Soldering Cooling
[
250 2| woc |

o j8 200 7/ : oy

£ *

2 = 150 / N
150~180°C

(c) 100 /
50 ]
0
60~ 120%) 3~4%)
60~120sec. 3~4sec.
1) RIFH ) AT RER AR iR ERE H AR 8.

2)ATRAEI0C A,
3)IREEVIPAREAH, TMNERAH,

1) Time shown in the above figures is measured from the
point when chip surface reaches temperature.

2) Temperature difference in high temperature part should
be within 110°C.

3) After soldering, do not force cool, allow the parts to cool gradually.

T IRERT  Lead free Solder
=S IR IR IE HIR T AL
Air preheat Soldering Cooling
|
250 AT, 260°C
g—fﬂ 200 / ‘\‘
g 150 /150~180°c
(c) 100 /
50 e
0
60~ 120%) 107 LT
60~120sec.| 10sec. or less
60F) AT~

60sec. or less

1) REFRS B A TR ELR BOA R L IRE K AR E AR ]
2)ATRFEII0C A,
) IREEVIDREAN, TREIBAK

1) Time shown in the above figures is measured from the
point when chip surface reaches temperature.

2) Temperature difference in high temperature part should
be within 110°C.

3) After soldering, do not force cool, allow the parts to cool gradually.

1 Reflow only

%2 GA13,GA20,GH13,GH20 are Tin plated only, and flow only.
Soldering method of the other products refer to the individual specification.

[REr e —RERET
.Ek*&/mﬁ;l. &‘F&E‘“Eﬂ

N MRS,
OREMNIES
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@®High soldering temperatures and long soldering times can cause leaching
of the termination, decrease in adherence strength, and the change of
characteristic may occur.

®For soldering, please refer to the soldering curves above.

However, please keep exposure to temperatures exceeding 200°C to under 50 seconds.

@®Please use a mild flux(containing less than 0.2wt% CI). Also, if the flux is
water soluble, be sure to wash thoroughly to remove any residue from the
underside of components, that could affect resistance.

Cleaning
When using ultrasonic cleaning, the board may resonate if the output
power is too high. Since this vibration can cause cracking or a decrease in
the adherence of the termination, we recommend that you use the

conditions below.
" W Frequency:40kHz max.

Output power:20W/liter
Cleaning time:5minutes max.
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MMC ELECTRONICS (HK) LTD.
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Unit2501-5, 25/F., Prosperity Place, 6 Shing Yip

Street, Kwun Tong, Kowloon. Hong Kong

TEL: +852-2-305-4296, 2-305-4209 FAX: +852-2-759-7536, 2-707-9650
E-mail: jason@mmec.com.hk
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ROOM 3915, UNITED PLAZA

1468, Nanjing Road West,

Shanghai, 200040 China

TEL: +86-21-6247-2951 FAX: +86-21-6247-2945
E-mail: mmcshsal@mmc.co.jp

JAPAN MITSUBISHI MATERIALS CORPORATION
ELECTRONIC COMPONENTS DIV.,
ELECTRONIC MATERIALS & COMPONENTS COMPANY
TEL.+81-3-5819-7322 FAX.+81-3-5819-7323

USA MITSUBISHI MATERIALS USA CORP.,,
ELECTRONIC COMPONENTS DIV.
TEL.+1-847-252-6360 FAX.+1-847-519-1736

THAILAND MMC ELECTRONICS (THAILAND) LTD.
TEL.+66-2-315-2044 FAX.+66-2-315-1565

MALAYSIA MMC ELECTRONICS (M) SDN. BHD.
TEL.+60-5-2913981 FAX.+60-5-2912761

KOREA MMC ELECTRONICS KOREA INC.
TEL.+82-2-6000-0777 FAX.+82-2-6000-0004
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