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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 performance 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.

@®RoHS is the EU directive of the use of certain hazardous
substances in electrical and electronic equipment.

o @ indicates that the target 10 substances (Pb,Cd,Cr6+,Mn,P

); BB,PBDE,DEHP,BBP.DBP,DIBP) comply with the RoHS
Directive 2011/65/EU.

@REACH is the regulations on registration, evaluation, approval
and restriction of chemical.

o indicates that it conforms to a regulation of substances
of very high concern (SVHC) approved by the European
Chemicals Agency (ECHA) in Annex XIV of the REACH
Regulation (as of March 2021, up to the 24th candidate
substance (211 substances in total)).

@Automotive Electronics Council (AEC) is an industry group
established by leading automotive and electronic component
manufacturers. Its intent is to standardize the reliability and
accreditation criteria for automotive electronic components.
Today, AEC's standard is widely adopted as the de facto industry
standard in Europe and the United States.

® [yIa® indicates pass the all or part of the test conditions.

When ordering, please exchange delivery specifications
for each product.
We are currently expanding the scope of AEC-Q200 compliant
products. If you are interested in the detailed specifications, test results
or our future AEC-Q200 compliant products, please contact us.

@ The details given in the catalog are valid as of Dec. 2021 .
@AIl rights reserved.
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Mitsubishi Materials is pleased to offer customers surge absorber counter-
measure solutions.

Have you ever experienced the following?

@During development, the product cannot pass UL inspection.

@®The product has been damaged by lightning and you'd like to take
preventative measures.

Because conditions differ depending on the development model/product
variation, it is beneficial to perform actual surge tests.

At the Mitsubishi Materials Ceramics Factory, our engineers, in attendance
with the customer, can perform surge tests on a product and offer surge
counter-measure solutions. If the customer is unavailable or unable to
attend, there is also an option to have the product sent and tested by our
engineers alone. Once the test is complete, we can quickly return the
product along with a detailed report on the counter-measure solutions.

At our Ceramics factory, it is possible to base the testing on a variety of
standards, including IEC61000-4-2,IEC61000-4-5,JEC,JIS,UL ,ITU-T and more.

Please contact your sales representative with any problems you may have.
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WEEZANX Inquiry

BERMB(LB)RSHRAE
MMC SHANGHAI CO., LTD.

FELETKTRKTERS3SKTREL HAAKT1E21#2107BE
BB 45 45: 200051

Unit 2107B, Raffles City Changning Office Tower 1

No. 1133 Changning Road, Shanghai 200051 China0

TEL: +86-21-6247-2951 FAX: +86-21-6247-2945

E-mail: ml-mmcshsl@mmc.co.jp

CHINA HONG KONG

MMC ELECTRONICS (HK) LTD.

17/F., Westley Square 48 Hoi Yuen Road, Kwun Tong, Kowloon. Hong Kong
E-mail.ml-mmehsale@mmc.co.jp

TEL.+852-2-305-4296 FAX.+852-2-759-7536
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Please see [Introduction] for the handling of the products listed in this document.
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Please see page 20 for precautions when using the surge absorber.




B LR AN ARS Surge Test Service

— WR#E—8L Correspondence standards N

® IEC61000-4-5 ® 1ISO10605 ® JEC 0202
® |IEC61000-4-4 ® JASO D001 ® JEC 0103
@ IEC61000-4-2 ® JASO D010

® |IEC61643-311

WA No. | BEWE IRRIETR B
Test " |Reference Standard Standard Detail Wave
R B E(EMC)-54-58: MK B AR RITEHAR-RIBHZ DK &i%#  Combination Wave
1 IEC61000-4-5 Electromagnetic compatibility (EMC) - Part 4-5: 1.2/50 £ s~15kV. 8/20 i s~7.5kA
Testing and measurement techniques - Surge immunity test 10/700 i s~15kV
@ BEHF Voltage Wave
1.2/50 p s~12kV
2 JEC 0202 PR . RAE RS
@ B  Electric Current Wave
TR 8/20 1 s~40kA
Lightning Surge Test
Resistibility of telecommunication equipment installed in a telecommunications
3 ITU-TK.20
centre to overvoltages and overcurrents .
@ BEHF Voltage Wave
o o . . ) . 10/700 i s~15kV
Resistibility of telecommunication equipment installed in customer premises
4 ITU-TK.21
to overvoltages and overcurrents
R ERBRIPEERITH-$E31150 : S E (GDT)MMK @ HEH  Electric Current Wave
5 IEC61643-311 Components for low-voltage surge protective devices - Part 311: 10/1,000 4 s
Specification for gas discharge tubes (GDT) 1A/5A/10A/50A/100A/200A
FEFRAE(EMC)-$4-288: MK Rt EHR-FE R R = i
6 IEC61000-4-2 Electromagnetic compatibility (EMC) - Part 4-2:
Testing and measurement techniques - Electrostatic discharge immunity test
B 2% - E R E R PR I P PR ST O 75 @ ESDEF  ESD Wave
7 1SO10605 Road vehicles. Test methods for electrical disturbances Eij(?"jm%}i- ~30k\/_ .
e i from electrostatic discharge (British Standard) "CA;‘@_‘JTO\?"?’%%QPE"G"-~30kv
Static Electricity Test EERABEFE OB A REN c U;]i:t.:wOp’zvSOOpFl):
8 JASO D001 General rules of environmental testing methods for R : 150Q~10kQ
automotive electronic equipment Arc Resistance: 150 Q ~10kQ
RERAFAM-HRERRERNE S TR %
9 JASO D010 Road vehicles and automotive Parts - Electrical disturbances
from electrostatic discharges
@ FKHEERTE  Pulse Voltage Wave
BEASMIEE: 4kV
12 A 58 Maximum Voltage Applied: 4kV
NoiseE'Simulation 10 JEC 0103 R RS2 I F R R B IR AR A Bk : 50ns~1,000ns
Pulse Amplitude: 50ns~1,000ns
JEH3: 10ms~999ms
Cycle: 10ms~999ms
@ BRIMEH 52 MR
Vast Immunity Test
1) BhRE: 2.5kHz~5KHz
Pulse Repetition: 2.5kHz~5KHz
BRI (ENIC)- 4-430: it Rt & TIRRHTLARIR): 8ms—30ms
R B B BREREHPEN (BETERR) ARERZ R BHEER S 150ms~600ms
=< - " IEC61000-4-4 Electromagnetic compatibility (EMC) - Part 4-4: L
Fast Transient Vast Test ) ; ; ! Vast Repetition: 150ms~600ms
Testing and measurement techniques - Electrical fast transient/burst 5y A
) ity test 2) BiMRE: OKHz
immunity tes Vast Repetition: 10KHz
BRiMBEFFLERTE] . 8ms~65ms
Vast Duration: 8ms~65ms
PkiEFES: 300ms~600ms
Vast Repetition: 300ms~600ms

X KFERMELUISMOER, BEEA.

Please inquire for tests other than those above.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
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iR IR Y B Surge Absorber Series

FEER Products Line up

For Power Line

o

CDA70 FA44 FA55 DA53 DSA EAZR DSAHR DSANR DSAZR
Page 21 23 25 27 29 30 31 32 33
S 2,500/ 3%

f’ﬁms A 3.000/ 1%
urge current 2,000 2,000 5200 / 3times, 3,000
capacity 3,000 / 1time
2N
type

@ 0.4:1,500 | Imax=5kA In=2kA

¢ 0.5:2,000 |Imax=10kA In=5kA 5,000 1,000 1.000

Chip type Lead type Combination type

i uL uL uL uL uL uL
Saf:tésf’:n’fa 4o UL UL CSA CSA gbl_ uL Eh CSA
y EN EN EN EN EN EN

RN

Conforms with | IEC61000-4-5 | IEC61000-4-5 | IEC61000-4-5 | IEC61000-4-5 | IEC61000-4-5 | IEC61000-4-5 | IEC61000-4-5 | IEC61000-4-5 | IEC61000-4-5

standard
Vs

140

200

300

350

400

500

600

700

750

800

4,000
4,500
6,200
7,500
7,800
SWHE . Z5iRmIE. CARERRAHEMFIEIER. XHELBEADEANSR. EVPHVISELZ AT, LEDESMRE. UPS
g Power supplies: switching power, inverter, office and consumer.
Applications Photovoltaic power conditioner, electrical and hybrid vehicle charger,
high-power and exterior LEDs, and UPS.
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Please see [Introduction] for the handling of the products listed in this document.
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R PR IR T

FEER Products Line up
For Communication Line For ESD SPD
o E] o ;’// k”
DE37 DSS CSA70 DSP CSA30 CSA20 LTP
Page 34 36 42 44 48 49 50
TR IR 2 /A
Surge current 1,500 500 2,000 300 ~ 1,000 — — 20,000
capacity
type Lead type Chip type Lead type Chip type SPD
PN uL uL
Saf:ﬁffn’i y cuL CSA UL(497B) — — — —
y EN EN
TR IR
Conforms with ITU-T ITU-T ITU-T IEC61000-4-2 IEC61000-4-2 IEC61000-4-2 —
standard
Vs
140
200

1,100
1,200
1,400

6,200
7,500
7,800
N e . . ZHFE. NC:
HESML. HEB. HERE. e
. . . REZES e )
A& EEH.. EHIAEHSR. VolP. xDSL. ADSLZ i i ) _ gEw
Applications | Fax, modem, telephone, VoIP, xDSL, ADSL, and others. Car navigation, ca.r audio, automotive antenna, gaming/ Switch board, NC tooling,
amusement machines, . »
arc discharge machining,
and others.
robots, and others.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
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Applications

1) WEHIT AC Wi EiIERIR IR

@ SA1 o
Equipment

SA2 SA2

77 GND

WiEFE R Recommended parts

Power supply requiring AC withstanding

KRB - SWEIR. TESASREIR. OA IR & R K M RMEIR
Application:SW power supply, inverter power supply, power supply of
office and home appliance

it ) 7 IEC62368-1 F1, {EAR &I —REBHIRIENR, ERXHZ—E
£ MOVY') (ESFEEE) #1 GDT™) Sk & REEE.
IEC62368-1 requires series usage of MOV*" and GDT* for
surge protection in the primary circuits of equipment.

1) The MOV complies with the requirements of AnnexG.8.
2) The GDT complies with :
*the electric strength test for BASIC INSULATION ; and
*the external Clearance and Creepage distance requirements for

basic insulation.

AC125V AC250V
EE#HEK(%&ZE) SA1 DSANR-1 DSANR-3
Normal mode(Between L1 and L2) DSAZR1-301L DSAZR2-501M

HmEt  SA2 e

(%~GNDz [8]) Test is not required
Common mode

DSANR-1, DSAZR1-301L

DSANR-3, DSAZR2-501M

(Between L1/L2 and GND)

ACTiItER EiX 0 5545

AC withstanding voltage test condition AC1,000V-1min.

AC1,200V-3sec.

DSANR-4, DSAZR1-242M
CDA70-272M+/E#FEBBE"Y (MOV)"
DA53-272M+[EG{HEFE"D (MOV)"
DSA-242M+E&{E Y (MOV)"
DE37-272M+/E & fE" (MOV)"

DSAZR2-242M
CDA70-272M+E & fH? (MOV)?
DA53-272M+ E#{F Y (MOV)?
DSA-242M+[E&{EFE? (MOV)?
DE37-272M+/E&{FE fH? (MOV)?

AC1,500V-1min.

DSANR-5, DSAZR1-302M
CDA70-302M+/E&FE A" (MOV)"
DA53-302M+/E&FEEfE" (MOV)"
DSA-302M+E&E Y (MOV)"
DE37-302M+/E &1 fE" (MOV)"

DSANR-5, DSAZR2-302M
CDA70-302M+E 4§ fH? (MOV)?
DA53-302M+ 4 fE? (MOV)?
DSA-302M+[E&{EFE2 (MOV)?
DE37-302M+/E & fH? (MOV)?

AC1,800V-3sec.

DSANR-6, DSAZR1-362M
CDA70-362M+ & A (MOV)"
DA53-362M+EG{FEFE" (MOV)"
DSA-362M+E&{FE A (MOV)"
DE37-362M+/E &1 fE" (MOV)"

DSANR-6A, DSAZR2-362M
CDA70-362M+E & fH? (MOV)?
DA53-362M+ [E4F f? (MOV)?
DSA-362M+[E&{HFE2 (MOV)?
DE37-362M+E & fH? (MOV)?

AC2,000V-1min.

DSANR-10B, DSAZR1-452M
DSA-402M+E&{E Y (MOV)"
DE37-452M+/E#FafE" (MOV)"

DSANR-10B, DSAZR2-452M
DSA-402M+[E&{FFE? (MOV)?
DE37-452M+E & fH? (MOV)?

FESFBE " FESIER FER IE 220V ) b (UL IAE B A 270V L L)
ESAFR ¥ A R E 470V ML E
* KPR + RTINS FEHERNREBRERE.

2« MITSUBISHI MATERIALS CORPORATION

MOV":Varistor voltage:More than 220V(UL recognized:More than 270V)
MOV?: Varistor voltage:More than 470V
"+" : electrically connected series by gas discharge tube and varistor

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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Please see page 20 for precautions when using the surge absorber.



Applications

2) HiRIEHE Resonance measure
GDT2
A B
EERBEARRL, BRS S EbELR B ~ +}o

B (A =) RER, HESRBESEERFEHI.

EIBK R LC iR, KAmBEEIEH AR

FEFESRE. BILEHERDIZE (GDT2. MOV
GDT3) MET /G R 3ER BIR B AR R IF R AL

~ — |0
MOV MOV
In case surge absorber located between power GDT2
line to ground; point A in figure, reacts against
the surge, residual voltage is transmitted to the GDT1 GDT1
latter part of the circuit. Some part of the circuit
is destroyed because of amplified residual GND
voltage by LC resonance of a noise filter and/or a) R
a coil. Potential equalization before and behind Symmetric circuit
the common mode coil by a surge absorber;
GDT2, is recommended as a measure. GDT2 GDT2

Carrying out potential equalization between the
terminals of a common mode coil and the both

L ~ +[°
ends of a coil with a surge absorber (GDT2,
GDT3) is recommended.
MOV
~ — 0
MOV
GDT1 GDT1
GND
b) AF3FReE 25
Asymmety circuit
=]
WiEFE R Recommended parts
ACTi FE R IR 38 514 B E RS PR BEBE2
AC Withstand Voltage Test GDT1 MOV GDT2
Test is not required DE37-401W
~AC125V 220\{]’;270V
AC1,000V CDA70-272M (¢10mm)
AC1,200V FA55-272
Test is not required DE37-501M
CSA70-301L
CDA70-302M CSA70-401L
AC1,500V FA55-302 DE37-301L
DE37-401W
DE37-501M
DSS-301L
470V~680V DSS40IM
~AC250V (é10mm)
CDA70-362M
RGBTy FA55-362
AC2,000V FA55-402

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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Applications

3) E#H Automotive
R E TRy,
C&]trjﬁ or st

Audio equipment

£ GDT9 .
! P EBFE
| Internal circuit

ANT

(0PN

Antenna amplifier

& H - &
. t
PIEBE B i
Internal circuit GDT8 | iGDTY
P
i
i Fe FG [T b

ELLES

Audio Equipment
@REM AR

LB FTE S Antenna amplifier
Normal charger

P e bl

In-vehicle normal
charger

QREFEFRE B

Quick charger

i OFRBEYK

i
i R i Charging cable
; SRR | ging
i MoV #GDT6 i - a3
i GDT 6 is recommended | OFHEBFAR
i Q cprs forinteral filter circuit In-vehicle normal charger
| I Bt .
! ! i GDT 3 GDT 3 1
! ! i i
b e e e e e e —————— 4 | || _o |
i i
i MoV PIABEE i
QFcHES ' 7;7 7%- ACIDC| | Internal |
Charging cable i GDT1 FG FG Circuit i
!_ _______________________ .| | — |
i i | i
. T | MOV H
i i
| MoV : i A 7 i
i i i GDT2 GDT2 FG FG i
i GDT 7 i i i
i--- - I FG  FG i
USSP H S P U PR PR PP PP J
=]
WiEFE R Recommended parts
@ BMU
ACTif £ Withstanding voltage &1 GDT1 Line to line T2 GDT2 Line to GND T3 GDT3 Resonance measure
— DA53-501M
AC1,000V-1min.
AC1,200V-3s DAS3-272M
DA53-501M DE37-301L
AC1,500V-1min. DA53-302M
AC1,800V-3s DA53-362M

@REFEEE (MINHAC200VES)  Quick charger (In the case of input AC200 V)

ACTif[E Withstanding voltage &4 GDT4 Line to line &S5 GDT5 Line to GND JHE &6 GDT6 Resonance measure
— DA53-501M
AC1,500V-1min. DA53-501M DA53-302M DE37-301L
AC1,800V-3s DA53-362M

@%mas (WN\HDC500VE)  Charging cable (In the case of input DC500V) @F LA Antenna amplifier 0% Audio equipment

MEE7 GDT7 Line to line M 8,9 GDT8,9
S48 REMZEE
Lezslope DA53-701M SMD type CSA30-141N, CSA20-141N
S48
Leshiige DSP-141N, DSP-201M

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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Applications

4) ER=HRFERZE Equipment using a three-phase power supply
AC200V~AC240V
X 7E (R. S. T 18 )-GND = [@3#1T AC 31EEE 3-phase power supply ;- -:
1500V 44 it 4 H9SEHE - RiE () I I
R phase | |
SA1 : :
3 Example of a dielectric withstanding St O | TR A 1
voltage test carried out at a voltage S phase I Inverter Power gupp|y I
of AC1,500V applied between the SA1|  [sA1 | |
R:S'T phase and the ground. T | |
T pha;er O | [
| |
SA2 | |
L e e _— e — - — — — — — = 4
T )52
Chassis
— GND
W#FERS Recommended parts
il
&8 Component type
Combination type e e
GDT MOV
SA1 DSANR-3 DSA-501MA-05 220V~270V(¢ 10)
SA2 DSANR-5 DSA-302MA-05 470V~680V(¢ 10)
5) AC &3 AC/DC adapter
GDT MoV
L — —QO oP
— -
MOV T
N O
O GND
/7
GND
GND
WiEFE R Recommended parts
HEE ESRIE
GDT MOV
REMFE
SMD type CDA70-272M
470V~
0 5123 FA55-272 , DA53-272M
ead type

XFARRUORIBERE [FF].
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Applications

* 3, -
6) HIiFZIE /ADSL Telephone line / ADSL
T O
ek
GDT1 Main circuit
RO
GDT2
EO
WiEFE R Recommended parts
RENER e
SMD type Lead type
GDT1 CSA70-301L DSS-301L
ACTH B8 ik 36 75
AC withstanding test: none CSATO-301L DSS-301L
eor2 ACTHF FE# 3:AC1,500V-1min. CDA70-302M Fioo302
i ) : DA53-302M
AC withstanding test: AC1,500V-1min. DSS-302M
. . - -
7) AFIERAZE (FAX, KTS, PBX) Modem circuit (FAX, KTS, PBX)
Hook SW
L1 O L O
Telephone Line GDT1 Modem
L2 O O
Lo GDT2
L2
GND GND GDT3
% IC1 4/\/\/_| Ic2
A
- — AN
GND GND
WiEFE R Recommended parts
RENGER 5| &R
SMD type Lead type
GDT1 CSA70-301L DSS-301L
ACTifEE FESE36 % AC withstanding:none CSA70-301L DSS-301L
ACTitESE% AC1,000V-1min,AC1,200V-1min
GDT2 ACHH ez | ACwithstandingtest AC1,000V-1min AC1,200V-1min CDATO-272M DSS-272M
AC withstanding | ACTit FESE3 AC1,500V-1min FA55-302
ACwithstandingtest AC1,500V-1min CDAT70-302M DSS-302M
GDT3 CSA70-301L DSS-301L

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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Applications

8) f&Rk AR Kt B Lk

Sensor and data line

S
Out side

- R
GDT _— 7SS In side

6 6 L 2
WiEFERS Recommended parts

BEE B IF) PR TR HD A R
GDT TSS

REMFE

P R E:30V

1 Silicon type Absorber : 30V
5148 DSS-201M
Lead type

9) KL XM (100BASE-TX,1000BASE-T)

Ethernet (100BASE-TX / 1000BASE-T)

0 O——t Y1y
GDT —
™) O W
AR
cot( Y. #ZHi==IC
A 00 cone 10
Gt e
v O A
ot ( 1. (jg GpT
FG FG

O °

e
FG FG FG
WEFEm Recommended parts
BEE
GDT
RE MR
SMD type CSA70-301L
Lgl‘@%ﬂ DE37-301L , DSS-301L
ead type
XFARRUORIBERE [FF].
Please see [Introduction] for the han;igg%ﬁ&g%%%i;egg%;l%(%g::n;)m.
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Applications

10) EShEE 4 (MEPER) Coaxial cable(CCTV)

___________________________________________________________

_______ Py O ZDVR HEFHMFEH)
(Digital Video Recorder)

WiEFEH Recommended parts

HEE
GDT
SR
ﬁﬁgiﬁ% CSA70-301L
J
Lfﬁﬁe DE37-301L , DSS-301L

1) X&ERAREE (DEMEBA. —MBAiEEA) Booster circuit (Satellite broadcasting, Television)

Z=[/ Indoor

|

|

|

! —
K& | Remas =R :lw
Antenna | Booster Indoor wiring

|

|

|

|

: =K Indoor

I

I
R REHMARR : TR Fj’?ov%z%ii%pf’@ 8
Antenna Booster | Indoor wiring for boosters

I

|

|

|

§;&:DC3V~15V
Power supply:DC3V~15V

REM AR

Booster circuit

R

kel
Amplifier Output
circuit

777 /7 777 % I 7 /7 777
GND GND GND GND GND GND GND

WiEFE R Recommended parts

HERE
GDT
REMEFER
S CSA70-301L
Lﬁlé‘fﬁ DE37-301L , DSS-301L
ead type

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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Applications

12) B KRR ERIE TV antenna circuit

PI R R B

AC100V Internal circuit

"

WiEFEH Recommended parts

& FE&EE
GDT MOV
REMGAEE
SMD type CDA70-272M
220V~270V(¢ 10)
3|4% DA53-272M
Lead type FA55-272 , DSS-272M

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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Applications

13 BEX 3
) KPBHRERZ B R4 Photovoltaics system
[SEHEZS%A High quality system]
EEE P ERE
Distribution unit Power conditioner
i Y i GDT3
! | i
P O‘ O Oi
‘ h
KMEmAE | ocw | LU Y mERE
Solar cell module \ Movi DC side | Mov Internal circuit
| : |
NO o O
. [ | |
| : SA1
i SA1 D SA1 ‘ | GDT3 GDT3 SA2 |
. | | . |
L_.:;;:__._._; L ......................................................... |
GND GND
(47 ZR% A Standard system]
EEE P EREE
Distribution unit Power conditioner
| 1 i GDT3 GDT3 ]I
N | . D . .
P o% O:—«
KPEEHASHE | jocm | LOU oY SRR UG
solar cell module | mov, DC side | mov Internal circuit
| : |
NS i %
iMOV | mMov mov ey d Q
. GDT3
|GDT1 | 6071 ) GDTL
[ P e O 4
GND GND GND
o =
WiEFEH Recommended parts
EiEBERSEA WWERGA
{EMEBE Voc High quality system Standard system
Open circuit voltage
SA1 SA2 GDT3 GDT1 GDT2 GDT3
DC100V DSAHR-1 DSA-301LA
DC250V DSAHR-3 DSA-501MA
DSA-701MA AC125V:
DC450V DSAHR-4 DA53-701M DE37-301L
AC125V: CDA70-701M DSA-301LA
DSAHR-1
DSA-102MA
DC600V DSAHR-5 CDA70-102M AC250V:
AC250V: DE37-501M DE37-301L
DSAHR-3 DAS3-501M DSA-501MA CSA70-301L
DC750V — DSA-152MA
AC400V: AC400V:
DSAHR-5 DE37-102M
DC1,000V — DSA-152MA CDA70-102M
DSA-102MA
DSA-282MA
DC1,500V — DA53-272M
CDA70-272M
DSA-302MA
DC2,000V — DA53-302M
CDA70-302M

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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Applications

14) BtEB &

Big: LTP-1250
Single —phase: LTP-125 O

LTP-125R, LTP-125RF

RNTE
SRR BTRE
Distribution Panel Electrical Machinery
RO O O
N O—HO
EO O O
J

D (E=H) i
D-type grounding connection
(the conventional 3" type grounding), or above

31834 : LTP-250 O
Three-phase three wire:

LTP-250R, LTP-250RF

RSTE

& BFRE

Distribution Panel Electrical Machinery
RO [ O
s O O O
TO O O
EQO O O

J

DFf (=) b
D-type grounding connection
(the conventional 3" type grounding), or above

Switch board

BiH3%%: LTP-125 0
Single-phase three wire: LTP-125 O

LTP-125R, LTP-125RF

RNTE
SEE BFRE
Distribution Panel Electrical Machinery
RO (O O
NO O O
TO O O
EQO O O

DFf (=) #H E
D-type grounding connection
(the conventional 3" type grounding), or above

31844 LTP-400 O
Three-phase four wire: LTP-400 O

LTP-400R, LTP-400RF

RS T NPE
SRR BFiRE
Distribution Panel Electrical Machinery
RO O O
sO O O
TO O O
NO O ®)
PEQ O O

D (E=7) U E
D-type grounding connection
(the conventional 3¢ type grounding), or above

EHTESEN

BEEWTE D M EE Ak, FSRERAE, ESK5RFETE
.
gﬁggﬂ%ﬁ%@ﬂﬁﬂﬁ%lﬁ FUM S RmL, EEAKIN, AIEREEHE

AR KE. BNERTRMSIEMLT . EXEHMMS . B
LA SRR FEARKIA
Zkgl?niﬁﬁ%ﬂ:%ﬁ?z‘ﬁ@i%%%%%ﬁ, FERTEGREREBMERFLRE
A%

KRR AL, BT EEHT.

Precautions for use

Grounding to Earth needs to be class D or above. Connect lead securely
to terminal and follow good connection guidelines.

Cut the supplied insulated vinyl electric wire as short as possible when
installing.

This SPD isn’t waterproof. Its location should protect it from high
temperatures or humidity, direct sunlight, dust, or corrosive gas.

This unit protects from induced surges from power lines but doesn’t
protect from direct lightning surge and surge of communication line.

Remove from circuitry if performing a Megger test.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
FKFIRIBIRES 18 FE B RIS %P 20

Please see page 20 for precautions when using the surge absorber.
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BRI Technical Data

BtAREAE? ~BBEMRREFTRSERER? ~ BWhat is Surge?
v
106
5 BB ERILENFTERE. MEMR, BBEREFENERE, 743
B g : MR, ZFEAME (k) RUTHIREERSENIESEEEFEHEN
4 FEREEER 3 RIRH AR (BRI RIS R RN AE) MBXE BRFE.
10 : Induced Surge---- =1
E 4 ESD .
10 - FEmE Solvmg Surge Problelms . _ . o
NG Surge is abnormal transient voltage and is categorized according to where it is originated.
10 2 I S Switching Surge At Mitsubishi Materials, we provide countermeasure devices/solutions for
circuitry and ESD surge caused by electrostatic discharge as well as induced
| e > ] surge caused by lightning discharge.
10 {16a BE
Noise
T S e
i i i i
10 10 2 10 s 10 4 10 5 10 6 10 ! ]03 [Hz]
5 =

B 1 miEE
Fig.1 Surge Types

RS EREE Minduced Surge

WAF, HAHE

Dissipation of the electric charge caused by the electric discharge

ZfE R

Cloud-to-cloud Lightning

Eﬁ HE Surge voltage

++1

HERRIBS AN AR

Electric charge by
the electrostatic induction

.

B2 (a) RRRIFESHEE

Fig. 2(a) Electrostatic induction surge

AHEXNENET, BRI LBEEFRE. THREAR. When lightning occurs in the summer, a negative charge develops in the upper
MREZENZ THEERBABRERL, BN LA BSBRIERT, part of the lightning cloud.
FEEBE. When a power transmission line and a communication line cable exist under this
HTFENZZEARERNES K2 BHHE, SBHNERZNABEER O’ lightning cloud, equilateral electric charges collect on the cable and high voltage occurs.
D) &, B EBRNERERERERE, RFEAN ARG, NmEEHEF Electrostatic induction surge occurs when a positive charge on a cable develops
E/HiB. near a negative charge from a lightning cloud. When the cloud releases its charge

to another cloud or the ground, the charge on the cable is released and travels in
a wave, advancing in either direction.

TR T Lightning cloud mﬁﬁ?ﬁﬂﬁﬁ'—ikﬁil‘ﬂﬁi% (TE) B, RERBI, ~ERUFEHAR
HSER.
MREEESAMIEFEREL. BEEASHES, XLBHRTAXRE, B
WREES, mFERERE.
EEMZZEREMN SR BEERN, MHEMNHEL. BELATRY
SHTHREFSIABHESMERERE. TRREREERATSERR
e B2 (a) (b) BRTRIBH&=ENS.

HiF FF:E Surge voltage

When electric discharge (lightning) occurs between a lightning cloud and
the ground, a severe electric current drifts and the electromagnetic induction
surge produces an electromagnetic field.

If a power transmission line and the cable of a communication line exist near
a lighting strike, they act as an antenna and electromagnetic induction causes
abnormal voltage.

When an electric discharge occurs between lightning clouds or between a
lightning cloud and the ground, abnormal voltage occurs by electrostatic
induction and electromagnetic induction to the neighboring power
transmission line or communication line. This is what is called Induced Surge

2 (b) BEIAESHEE as illustrated in fig.2 (a) and (b).
Fig. 2(b) Electromagnetic induction surge

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
15 FKFIRIBIRES 18 FE B RIS %P 20

Please see page 20 for precautions when using the surge absorber.
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Technical Data

NS ERERHIEAER

MInvasion of Induced Surge

B bkt
Power Line Communication Line
-__-__-__*___ L

HEFENFSERRBRTERESZ. BF
ZEBNBFRE.

Induced Surge enters electronic equipment
through power supply lines or communication
lines.

=
E3 HENfARE
Fig.3 Invasion of Induced Surge

W24 R AR YRR

EHiE

Fax Machine

aif
Power Line

A
QN

. BRI
SPC

B 4 BB irR EHA R A &
Fig.4 Example of Surge Protection

W EE FERG AR TT 1

FEBRRG AT SEREE

BWhat is a Surge Absorber?

RIFBFREEZRIR (RERE) GENEHHHRARBHIPTH
(SPC:Surge Protective Components) o
AR IR TS BRI ENER, EOXE5LZBHQ%5 =2 BT,
mﬁﬁj%ﬁ%#ﬁ#%%ﬂﬁ%,R?ﬁﬁ%ﬁ($%ﬁﬁ#%%¥ﬁ%
ERRE) o
B2, £RF (REBRE) BN, mBiBRIKEE< R TRB IR,
HERIB. HEIBHKE, REIERNEBEERS.

A device protecting electronic equipment from surge (abnormal voltage) is
called a Surge Protective Components (SPC). SPC protect from entry of
surge between @ the line to line interval or @ the interval from the line to the
ground.

SPC typically has a high resistance level and most of the electric currents
do not flow (nor influence the electronic equipment). However; when surge
(abnormal voltage) enters, the Surge Absorber instantly eliminates surge with
low resistance to protect the electronic equipment. When surge is eliminated,
the Surge

Absorber returns to high impedance.

B SPC: Surge Protective Components

d . EpR A
Surge Protective Components ——  Gas Discharge Tube
(SPC) (GDT) gap system
BT
Gap system
GDT : Gas Discharge Tube
B nﬁﬁﬁ&?&:ﬁ%ﬁr SRR MOV : Metal Oxide Varistor
(MOV) Zinc oxide varistor ABD : Avalanche Breakdown Diode
TSS : Thyristor Surge Suppressors
SHEFRE
—  Semicondicrn Avalanche(ireBalde)own Diode
B i AR
Thyristor Surge Suppressors
(TSS)

B 5 BRI T R

Fig.5 Surge Protective Components

2« MITSUBISHI MATERIALS CORPORATION
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I R B = R TR i B

B 6 RuEpEN R AR EE (514)
Fig.6 Micro-gap Surge Absorber (Lead wire type)

t BRI Impulse waveform

B[k Voltage

HARE E Typical gas tube

FESFRPE Varistor

REHRIEIE

Equipment surge limit

B AL

DC spark-over voltage |

] Time

B 8 E#RBHEXT R IERE R

Fig.8 Surge response waveforms by different surge protections

WK TR

1A ARFFERR ..

" ?ﬁ%mﬂﬁﬁau,%ﬁﬁﬁﬁﬁW%ﬁ,%H%%*m%ﬁﬁﬁﬁﬁ
S Zio

, ERRWSELTSEBREST, ERLERE. BiRRKEEMNE
EF,W S8, RTFRBERS, E8FRE, fRirEk. ERBHEKXG,

JJ 8 SR L RS . SAT, ZE{RFPRIRAS T, AN HEANAT4E e AR

BRNEER, SHAMTHS  AMEERAEKLRE, BAIERFRE, fs
@@E*Mm%mﬁu,%mﬁﬁmLoﬁ—ﬂ%wﬁ%ﬁﬁﬁﬁo

ANRZFEERA RO RRMEE . FSELEF X FRKE. £
%igm%ﬁ@ﬁwwﬁﬁ(ﬁﬂ)HMIW%E(ﬂ%%E)ﬁ$I¢ﬁﬁ
E%.
IR i Fe SR B R R R AR KB IN F 4 AR PR 2 B JE S DI R AR K TR 4
A, BEMNBEENTEM  EEMERE, RERESHRARNG, BTRE
ERIK, NfSBTEBIERR.

HR#E JIC C 5381-311, HERAIMBNFFLBIT 150msec. B, AIFIMIE &
ETHERTNS.
ETFHHEETANE, BETCHTEEIRE. XEHNTARBEENRE

KR BB, HERREE.

WA ER V-l 51

V | sk
Pre-glow discharge
L ;]
Glow discharge
LR
Arc discharge tube.
|
B 9 W V- 15
Fig.9 V-l properties of gas discharge tubes
OFTHIEL I
LRPENBESERNBEBUEREE. RRLHAUTELTHIRE.
O@FEFRTHE
AEHNRREUHIEEREFE.
SRR R EERRN R, FHiEASENFETR.
MBI ER.
[ L0yl

ERENRERS, RRMNBRMRE, ZHEL, FiE.
HRFMEBE (MREMNKEFERE) A%+ V.

e B =X rE TR (e B B T AR E RO —F
FRER . MESERTER . REINARE, RAEMTERR.

RFIZHMEBRERN V- £,
EMER, BRRERE, BEAEXME. BIME, MERBETE. Bk, BEFEIEE, MBEITK
REEOERTE, MEREL.

B Micro-gap Surge Absorber

B 7 EpE AR R (RERERX)
Fig.7 Micro-gap Surge Absorber (SMD type)

[45 =]

1) RAMERN, ATRESHENEFEEEEE
2) 10MQ W ERELaskea pRAFIE

3) 1pF M THIREBHEEE

4) THRREZE

5) TRt

6) ZHEFs|&AnrERER

<Benefits>
1) Excellent surge response
2) High insulation resistance (more than 10MQ)
3) Low capacitance (less than 1pF)
4) No dark effect
5) Two-directional
6) Lead wire type and SMD type available

B About Follow-On Current

What is Follow-on current?

Follow-on current is electricity that will continue to flow; in this case it is a
phenomenon where the current in a discharge tube continues to flow.

Normally, Surge Absorbers are in high impedance. When a surge enters the
Surge Absorber, it will drop to low impedance, allowing the surge to bypass the
electronic circuit it is protecting. After the surge has passed, the Surge Absorber
should return to high impedance.

However, when the Surge Absorber is in low impedance and there is sufficient
voltage on the line to keep current flowing, the surge ends and the Surge Absorber
remains in discharge. The Surge Absorber fails to return to high impedance and
the current continues to flow. This is a phenomenon known as follow-on current.
Surge Absorbers that display this follow-on current are discharge-type and
semiconductor switching-type. A characteristic of these absorbers is that during
surge absorption (bypass), the operating voltage (remaining voltage) is lower than
the starting voltage.

The advantage of these Surge Absorbers is that during suppression, the voltage
is held very low, so it reduces stress on the equipment. However, a problem arises
when the line current of the equipment is high enough that it continues to drive the
Surge Absorber even when the voltage is low.

Follow-on current mechanisms are explained further in the next chapter, along
with the discharge tubes.

B V-l properties of gas discharge tubes

ZHEEFGREE, MEESAIZESE AR RIS

FLERTHRENRESRERNXRNTEE. HFEET : BB

The micro-gap type Surge Absorber is a type of discharge tubes. The discharge in the tube changes
from pre-discharge to glow discharge, then to arc discharge as illustrated in Fig.9.
The illustration below also shows the V-I characteristics between voltage and current for the discharge

When the tube is discharging, electric current flows and moves to glow discharge then to arc discharge
as the discharge voltage decreases. On the other hand, when the discharge decreases, the voltage
increases as it moves from arc discharge to glow discharge.

@ Pre-glow discharge
The voltage to maintain the discharge is equivalent to the DC breakdown
voltage. A faint light can be seen from at this point.

@ Glow discharge
The constant voltage rate remains as the current changes. The voltage to
maintain the discharge depends on the electrode material and the gas in the
tube. The discharge light covers portion of the electrodes.

@ Arc discharge
At the end of discharge and a large current flows through the part and it puts
out a bright light. The maintaining voltage at this point (voltage between the
discharge tube terminals) is in the 10's of volts range.

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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W4 RES:

<
>
LN
gy mmEma
> |/ Discharge point
DCHJE
DC Voltage
GND !
i / t
Time /'t

B 10 k& EELS:

Fig.10 No Holdover occurring

HEDCHEESMNRBETEMMEEN, NRBRBEAN, BRAERESS
BB ENRE, RERENERSER, EAMELTEELNAR.

RAFELIT, HIINFE CRT MIREIR MR EIELR, & H P m AT &iE A,
HTHELEEL, HEENKBAESRE. BB T

W E AL

EERBBNEHEEfSHBERSEETK, BRTEREEMREN
SUR, SRETL.

BA, IHEEHBNEGER—MEENRER? BRERHFEE (Vo).
BREBEME (R). MEER (1) MEREFBEE (V) WXROTHR, EHE
12 HEL& R

v=\o-1-R - - - (1)

WMREBE Vo BEE, BEEABE, BRNMHEFERESRETE, 5
BEEN VI FMETRESERR, BAEEERR. BRENFEELZETTHE
B HEESRRNXR, HEEN VI HERTTAIRENEENEE
5rRRKXR.

BEEANE, HEELTRIINBMEST, BRsRRK. RIEHKE,
BERESARIMBEANELNE, BETRHELHEE, BIHAR, B
BRI SHREN V= BENXRERFREER.

BRI A, WME 12 R, RIERSHSE (MI8) SHEEN
V- (A 8) RARAN, RERENBRRASEZEDR, BLFRSHN
FERERNKR. AT, HRBNEHEE (WLe) SHEEN V- it (48)
FEZ AR, BRAFFERNBEMHRE, ERBHEKE, NBRIMBREAEL
HRE . BUTEARRSMAER R OB AR, AR, Bl SRR
BY3Z R RTHFSEANAR . IXHRFRODIELE, BIRHVM A SHREN V- HiEFE
RRAZRIREMEEMRKNSY.

EE 129, ERHE SRR s R IlAE 5 R IRFF IR AT
BESHIFERRAR.

ARSI R H I, AR IR A S SRR N V- R
R, BRAFRER.

V A

DC Spark%ﬁﬁ%gét L

HESLUE R IR

Glow voltage

LBl

Arc discharge

> 1

R L R

Arc voltage

12 BAER V- it SRIERSH SR X R
Fig.12 Relations of V-l characteristic of gas discharge tube and output
characteristic of the power supply

R:increasing

BWhat is Holdover?

/V

Voltage
HE/V

| M
Discharge point
DCH/E

DC Voltage

GND T

B / t
Time./t

1M REELS

Fig.11 Holdover occurring

When a discharge tube is used on a circuit that has a DC voltage component, there is a
phenomenon occurs, called holdover, where the discharge in the tube continues being
driven by the current from the power supply even after the surge voltage has subsided.
When a holdover occurs, for example when it is occurs in the drive circuit of a CRT, the
screen darkens and discharge in the absorber continues, which can lead to the glass
tube melting, smoking or buming.

B Mechanism of Holdover

Holdover can occur when the current is supplied to the discharge tube due to varying
conditions of output voltage and output resistance of the DC power supply. What are the
conditions that allow current to continue to flow to the discharge tube?

The relation between the power supply voltage (Vo), serial resistance (R), discharge
current (1) and the terminal voltage are shown in the linear relation below:

v=Vo-1-R - - - (1)

If voltage VO is fixed, the slope of the power supply output characteristic line increases
or decreases according to the resistance and may or may not intersect with the V-1
characteristics of the discharge tube. The characteristic linear line of a power supply
shows the relation between the output voltage and current of the power supply. Likewise,
the V-l curve of a discharge tube shows the relation between the voltage and the current.
When static surge electricity is applied to the discharge tube, the shape of the curve
shows that the surge is being absorbed during arc discharge.

As the surge ends, the discharge goes from arc discharge to glow discharge and then to
a state just prior to glow discharge. At this time, the relationship between the discharge
tubes V-l curve and the power supply's output characteristics are very important.

As shown in the figure 12, with a high resistance in the power supply, the output
characteristic line (pink) and the discharge tubes V-I characteristic curve (red) never
intersect. Therefore, current will not flow from the power supply and follow-on current will
not occur.

However, when the output characteristic line of the power supply (pink) intersects with the
V-l curve of the discharge tube (red), it is possible for the current from the power supply
to flow into the discharge tube. When the surge ends, the current should decrease from
arc discharge to the pre-glow state, but instead, the power supply will continue to flow
where it intersects in the glow or arc discharge region. This condition where the power
supply continues to allow current into the discharge tube is called holdover.

The figure 12 below shows how the power supply continues supplying the current to the
discharge tube when its characteristic line intersects the discharge tubes V-1 line in the
glow or arc discharge sections.

To prevent holdover from occurring, it is important to keep the V-l characteristic line of the
power supply from intersecting with the V- curve of the discharge tube.

v RIFBEE B
o
- I v Inside
circuit

13 ELiF Ay H
Fig.13 Output characteristic of the power supply

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
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Please see page 20 for precautions when using the surge absorber.
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W{t24 2§34 AC RIFRIFFERFR

R AC IR AR EM - LR RN AT DC IR, RIEE
IR, BIE 12 fRREE (Vo) BEREZE{. METTATE, BRRERERT
A Vo (1) B, iz TR,

ERHBRETHBEETRA v. BEERETRAI

v=Vo (t) -R-1 - - -(2)

2-? Vo (t) BER 22 4L, Bt (2) XMERFTT, ATEEFREZ. Vo(t)

Vo (t) =Vosinwt+ = - (3)

B, REBBEEAOMNR (XX A) WK —RERER, FEREREMN
BWHEE SRR ERN V- FEREFER AR EEE. HEEE.

MRRACHER, HTREBELERTEERN A, ERBELMK
BRESEL. EXXRMIEKERATEERFRERGE, “AHEMRR
W, EXREERN, 2EEENSEDTHREERRNESRE, KR

;Dﬁﬁi%féﬂ:, HATRFREFASBIERMERRA, AEFSEHTH

21k
.

B2, EXRREN, MREBNSESFRAHEKL, EHRERRKER
BEneE ER (RENBEIN R R EMER), BREMEEERESHARBEELE
T&, MASHE. XRZAEEFHIFFLRT.

REFZBAGE, HETREL, HEENRBAESEL. BE. X

A
v AT AE H ENH% e T B 4T
Arc dead Time

Volt) =

-
S

ToiEe

.
I B F [
Arc dead Zone

(a) V-1 $5tE £ (b) V-t H51E L
(a) V-l characteristics (b) V-t characteristics

14 RS KR (FATHEH B HRERR R 8K )
Fig.14 At High Resistance (Long Range of No Follow-on-current)

EXREEEBNEGT, EARSREFEERNFYE, HEBTEE
IR PR R B, XREREE.

B Follow-on current from AC sources

When DC is the power supply, follow-on current occurring in gas discharge tubes
for AC sources is easy to understand.

In the figure 12, the only difference is that the power supply voltage (Vo) changes with time.
As shown on the previous page, when the power supply voltage is shown as Vo(t),
the output power characteristics are displayed as follows:

With “v” being the voltage at the power out terminal, and “I” the current of the circuit,

v=Vo (t) -R-1 = - - (2)

Vo(t) will vary with time, so when displaying the above equation on a graph, it will
appear as in the figures below in the shaded areas. Then when Vo(t) is shown as:

Vo (t) =Vosinwt+ * + (3)

When the power supply voltage becomes 0 (zero cross), there is a short time
where the voltage range and time range of the power supply output and discharge
tube V-I curve do not intersect.

For an AC power supply, because there is always a zero crossing of the supply's
voltage, it is easier to stop the discharge than in the case of holdover. In the vicinity
of the zero crossing, it is impossible to maintain the discharge since the current to
the discharge is cut off. The discharge is then halted by the ionized gas molecules
returning to their normal state.

Because the terminal voltage does not exceed the direct current break down
voltage, if the discharge is halted, it will not be able to start again.

However, if the gas molecules remain ionized during this period and voltage is
again applied to both terminals of the discharge tube (enters the cycle of opposite
voltage), this newly applied voltage will not allow the discharge to end and it will
continue in the discharge mode. This is follow-on current for alternating current.
When this type of follow-on current occurs, the tube stays in a discharge mode
and the glass of the tube will begin to smoke, melt and possibly ignite.

v v
———— X s
________-_‘_-___— — I _q
(a) V-1 454 £ (b) V-t 5% £

(a) V-l characteristics (b) V-t characteristics
15 BEFRBY/NET (AT HE L B Hr4 e S s 8050
Fig.15 At Low Resistance (Short Range of No Follow-on-current)

It is important to utilize a resistance in series that is sufficiently large enough
to prevent follow-on-current from occurring according to the conditions of the
alternating current.

BA1 00 B (ZEHFEHERE)

Photo 1 At 0Q (Follow-on-current occurring)

LENGTH 81. 32m

BAR2 050 B (BEREFEBEETMEL)
Photo 2 At 0.5Q (Stopped at half wave
Follow-on-current)

LEEA1Q F3Q K, SBE 248R, KB
FEEEFEBRmEL. MR ACHIE, 5DC
ALk, MEBESRHEEEZENBEEETUEN.
SRBREEEENERERIERT 0.5Q BIF, &
INERATRE, BHI”A3Q (100V) Bl k.

M5, BEH AR IE B S R R
HAE. ZREILIERES T ACHBIENEHERES
MEERE, BIERME, ERBERSHILREEF
SHRNERT, SELERBNGTE.

TS PE B AR R AN T AR

AC100V------Z3[H2EH & 220V L k£

AV200V------ZZpHEZFE JE 470V A E

AR 20 B B TR AR Wi 25 61 7% DSANR % 51l 1
DSAZR %3, #BEHE T LB R.

BRI RETE S R R A N AR
MTETR.
1) 4L
/AT DC BIRAIE K
2) HEEiR
AT AC IR

With 1Q and 3Q resistance, results are the same
as those in photo 2, as follow-on-current is disrupted
and discharge is stopped.

For AC power sources, the resistance value that is
connected in series with the discharge tube is small
in comparison to DC sources.

If the series resistance is 0.5Q or greater, it should
be sufficient; however, for safety, a value of 3Q (for
100V) or greater is recommended.

In addition, there is a method to use a varistor in
series that acts as a resistor. In this case, the varistor
must have an operating voltage greater than the AC
voltage and be placed in a series with the discharge
tube. Unlike the resistor, discharge will be stopped
without follow-on current occurring during the first
half of the wave.

Selection of varistor voltage:

For AC 100V : Vima > 220V

For AC 200V : Vima > 470V

Our DSANR and DSAZR series are made for power
supplies and are designed to prevent follow-on
current.

At risk applications of holdover or follow-on-current:
1) Holdover

Circuits using DC power sources
2) Follow-on current

Circuits using AC power sources

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
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Please see page 20 for precautions when using the surge absorber.
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Handling Precautions

NRARGRZRIERTIE

ERRBREERIIN, REEREGEREE, BAREEE, WEEHS),
BAREENTRE, NAREY, MO, FRUES, BEFEET
T2 EER.
BREFRAWORE, WENKLT.
1 EFE
(1) BB AL
OFREEENRBRAEE. RES®,
ERTERNNE TR, BEN TN EE R,
WABEERE, HATRLSHER, £
(2) BB IMT BT RF
BRI, WA, BEREEREATE.

MERREEREENE, E
=35| et

2. FEEM

(1) R {E/E R R E
FELME TERR, 8k
ZMER.

(2) XRTFERWEE
ACEDCH R B {E A= mAt, EBRABERAAIESEELSR.
A= REHE S ESrR A BEBER, UBLERERI %K.

(3) i Bk
LA RZREELRE, B2EMEH REESBEE. ik,
HERBTRXRBEURZEN, BRAHRFETATARZIEE.
ERXREEURRER, SNHEANBENES, MHBEAMEARK
quﬂ]o
WMANBEELIN, BREBERR, BHBEEH.

AN, BANESRAFENHRERNE. BEEAERKS, BIiREER
RETEBEIHE.
BB LNEN IR,

RS MR, ENEERMEFGEERE

=

RRBESTE. EilLHEEMELNES

ZENERIF1Z XK LAE B
(4) FETIHE
WEERFR, AET/ENRAGTEWBHRAN, ARELERFELIIMR
S EELE.
(5) B
REEHMERA=RNSER, $EIEREENHE.
(6) RE
DFEREEEEBEMEEGEE: 40CUK, BE: 70%RHIK)HIR
Eeh,
Q%ftrEmE, BEeNARER.
QB MR E fr B 1 RS P AIIF AT
@ENREFEESSE(EMESEE) R S HHHT.
OF2EMNBELK, BEAARELRMEM, BREECEETLILN
o
(7) B

BAAFRRSENFFES, WESHIRTRISSESLEHNTH,
R TIRE.

3&mEH

(1) AR PTAR R = f A& A — AR B i A A RTR IR & o

() REREETIRE, MTIRE, RBIREE, KEYSHARREN KSR
g, HMHSERERRENREN, S—RERBEREFADEESATE
o ERUEAER, FEESAARKER.

M 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 continu-
ous-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.
@ Avoid 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.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
20 ST R BMLES 0 W UB P20,

Please see page 20 for precaul\ons when using the surge absorber.
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CDA70 (IE /=)

For Power Lines

CDA70 [Chip Type)

CDA70 Z 520 F R RL AR ER .
SN S S R AFEFN 0.6pF U TMRERAE.
BIRR 4032 FORA/NEURE M, 1B 2B & 8/20ms-2,000A BEHTHERIE 1.

L b=

O 4032 FLIREY/INEINE F RExY B Eh&R 3o

@XM Fif. EifsFI2.

@ Xt & AC it iz

O RFURIEMmAE.

@0.6pF L THIREREE AR . 100MQIL B 445 BEHT
@FE R R ERIE-

O HS UL1449 HHK.

@ RoHS &7 o

@ EFAIREEE (—M#HIAK) - 40 ~125C

O REFRETEE (—M#MIE) : -40 ~125TC

BE SR Part number system

CDA7Y0 is a radial shaped surge absorber for power supplies. It has excellent
surge protection characteristics and its capacitance is lower than 0.6pF. It's
small but withstands 2,000A (8/20 i s) surges.

B Features

@ Standard small chip package ; EIA 1612, height ; 2.3 = 0.2mm
@ Can be used with flow or reflow solder

@ Compliant with various AC withstanding voltage tests

@ Excellent surge response

@ Capacitance < 0.6pF, insulation resistance > 100Mohm

@ Stable for repeated discharge tests

@ UL 1449 Recognized

@ RoHS compliant

@ Operating temperature limit : -40 ~ 125°C

@ Storage Temperature Range : -40 ~ 125°C

E3E HRMEFREEVS) ERBEBFREESTRE EoRi #FEIES
Series DC Spark-over DC Spark-over Taping form Marking Q:\
voltage(Vs) voltage tolerance ‘ ra,()
B F R R EENEH T Hk
HF, EIMTHFRTRE. M| *20% Taping
The first two digits are significant,
and the third is number of zeros.
f) 302F
30X 10%2=3000v
Ex) 302 means:
30X 102=3000v
WiE Characteristics
REAE o P N,
. S ULHAEIAIE 7= & CULHIMEIMEF=  [ENMIAEIMEF G
32 NEB =
o= BERBEBIFARE PR ST R RiBER ACHTi . & UL recognized cUL recognized | EN recognized
B 5 DC spark-over Insulati a capacitance | Surge current Jif AC with )
Part e volt nsulation resistance 1kHz-6V it Surge life C withstanding
art numbel oltage R capacity tost Vol
Vs max 8/20 s es olage
c UL497B UL1449 CSA C22.2N0.269 EN62368-1
File No. File No. UL File No. 318314 TUV Report
E175280 | E318314 ) No.J50164470
CDA70-701M 700V(560~840) DC250V — @] O1) [GX))] —
CDA70-102M 1,000V(800~1,200) — - [OR)] o1 —
8/20us ’
CDA70-272M | 2,700V(2,160~3,240) | >100MQ <0.6pF 2,000A 100A AC1,000V-1min — O1) o1) —
N AC1,200V-3s
DC500V 300times
CDA70-302M 3,000V(2,400~3,600) AC1,500V-1min — [OR)) o1 02
CDA70-362M 3,600V/(2,880~4,320) AC1,800V-3s — O1) O1) 02

1): 5/E88E M (AC125V : Vim > A270V, D > ¢ 7mm, AC250V : VImA > 470V, D > ¢ 7mm) BSHEENATHIAE.

Approved if used with a varistor (125VAC : VImA > 270V, D > ¢ 7mm, 250VAC : VAmA > 470V, D > ¢ 7mm) , electrically connected in series.
2): SESEME (VImA > 470V,D > ¢ 5mm) BS&EEA#HIAE.

Approved if used with a varistor (VImA > 470V, D > ¢ 5mm) , electrically connected in series.
3): REFENEEBARESWIEIT. XTFEFNERR, BMIASIRENET.

Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
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Please see page 20 for precautions when using the surge absorber.
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For Power Lines S”é

B A e
CDA70 (5 F3X) CDA70 [Chip Type] P

BH4K - R~ Dimensions BEFIEEZ M E Recommended Land Pattern

L 40+02
W 3202
T 23%+02
Li.Ll2 0.4+0.2 (mm)
Y
3.50mm
T

y

L1 L2 t 2.9mm ‘ _
P 4

—»ﬂ ’—Ti w L—4.85mm [ @3 (Copper)

4———————£4444444>

B#5id Marking

N @ : WEWF (BESHUKF)
Part number (Number with two digits maximum)

CICIC] Q@: £F=Ak
Production month

L N

Production year

W;R;@MmM % (£#M8) Surge response characteristics (Reference)
iRiBE KR Original waveform CDA70-701M i iz %
1.2/50us 4kV CDA70-701M Response waveform

~"m g S R e

1kV/div.
1kV/div.

/

.;,...u.n,u.m..m.lj Lmlm_lulmmn‘umhqun_nnm@]mummmmmum[l.wlml-nmlmmm_n{

40ec.ldw. I T . . .- div.

i:{lllllﬂfl:l‘.mlﬂ/:

Please refer to page 94 for soldering conditions.

WEREZHESIE 94 5.

XFARRUORIBERE (FF].
Please see [Introduction] for the handling of the products listed in this document.
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22 Please see page 20 for precautions when using the surge absorber.
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HiE 2k For Power Lines

FA44 FA44

FA44 ZREEERMAMERRIBHFFTHE, IEEMACHERLK, RETE The FA44 responds very quickly to induced lightning and electrostatic
KR M 2R R & AR IB X 5K o discharges.

Capable of many types of AC withstand tests.
Ideal for protecting power supplies from power-line surge voltage.

L kLT MFeatures

O/ (EE 4.4mm KE 7mm) @ Small size. ( ¢ 4.4mm Length 7mm)

@1 R & AC it FEiX 56 @ Alows performing the AC withstanding voltage test.

O= FRiEnAtE, PREBEER @ Quick response for surge voltage, and low limiting voltage.

QAR /|, HEMHEE @ Small capacitance and excellent insulation resistance.

.Eﬁnér-ﬂ?;ﬁ &E:E‘ﬁﬂl;i‘""‘ # @ Stable for repeated discharge test conditions and environmental fluctuation.
o/ oy ) Ri @ Axial and Radial taping available.

@ F il E fr s FiR [ das B 36 @ No polarity.

@R @ No dark effect.

O = @ FA44combined with varistor can be used as surge-protecting elements

O S R B H4A & RS BEAN FA44 JATT{E inpower supplies.

@ Operating temperature limit : -40 ~ 85C

mEEE (—AEHIME) 1 -40 ~85C 5
OEMRLER (—HHlE) 0~85 @ Storage Temperature Range : -55 ~ 125C

ORFREEE (—MHMHE) : -55~125T

WA SR Part number system
FA44 — 362 — A22F

3k HRBEFREE j2ESi5. 3 y - . -
Series (B%1H) Packing form _ L
DC Spark-over voltage L |
(Reference value) S ————————
28 WZ  Description GO4F (5.0mm 5 #8) HO6F (7.5mm T 8E)
Code P (5.0mm width pitch) (7.5mm width pitch)
A2oF | MR (HR) &/E. RFERE
Axial, ammo pack taping
7 (HE) K. REER == )
GO4F Radial ammo pack (5.0mm width pitch) taping — a4 B8 "‘]
Hosr | B (HR) R, mEER ‘
Radial ammo pack (7.5mm width pitch) taping = d = B ‘
= d_§ ¥ |
I 4 i ¥ ‘
- € 1
P ﬂﬂ:J
A22F
WiE Characteristics
- e BR | e BAMETIEE | ULMWINE @ | cULMSINES S ENAAIIE
o ; SR ectrostatic| WIHME | smea | ACHEE ’ UL recognized | cUL recognized | EN recognized
2 5 Impulse N # capacitance | Surge current " : ) DC sparkover
Insulation resistance . Surge life | AC withstanding
Part number sparkover 1kHz-6V capacity voltage
IR test voltage
voltage max 8/20us Vs
1.2/50 s (¢} XReferenc value UL1449 CSA C22.2No.269 TELT\?ZSS;L
File No. E318314 | UL File No. E318314 No. 50437982
AC1,000V-1min 2,700V _
FA44-272 4,500V max. AC1200v-3s | (2.160~3.240) | O 4 o1 4)
8i20us 3,000V
FA44-302 5,000V max. >100MQ | DC500V <1pF 2,000A 100A AC1,500V-1min i o1 4) O1) 4) 02)
) (2,400~3,600)
300times
FA44-362 5,000V max AC1,800V-3s 3,600V O1) 4) Q1) 4) Q2)
’ . ! (2,880~4,320)

1): 5ESEME (AC125V : VImA > 270V, D > ¢ 7mm, AC250V : VImA > 470V, D > ¢ 7mm) BSHERIATHIAIE.

: Approved if used with a varistor (125VAC : VImA 2> 270V, D > ¢ 7mm, 250VAC : VImA > 470V, D > ¢ 7mm), electrically connected in series.
- 5EGIHAE (VImA > 470V, D > ¢ 5mm) BSHRERAHIANE.

: Approved if used with a varistor (VImA > 470V, D > ¢ 5mm), electrically connected in series.

T REFFEINEFHFRESHWETT. XTFRFINERR, BHIASIRENET.

: Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.
DERELBEARTES.

: Please contact to the sales department for the latest information.

2

-

3

=

4

<
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Please see page 20 for precautions when using the surge absorber.
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HiE 2k For Power Lines

FA44 FA44

Bk - R~ Dimensions

B mm
Unit : mm
e
— — ¢ 4.4 max."
l‘po.so:ro.os
v ‘
1) WEMENBAERN. ‘
2) WEALE AR E B AT E K E.
Note 1) Largest possible max diameter.
30.0+3.0 7.0+1.02 30.0+3.0 ‘ 2) Largest possible distance of either edge of glass or from stud.

B#1k - R~F Dimensions

GO04F Type HO6F H06G Type

|
i
|
HO HO
|
|
|
!
12.7mm 15.0mm
ics ies
Code (KD e HO
GO4F 17.0£1.0 mm HO6F 17.0£1.0 mm
H06G 19.0£1.0 mm
HM#Rid Marking
HENg Color code #5 Part number
Al Red 272
A White 302
% Purple 362

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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RiFE% A

FAS5

FA55 2N Rz B 4F R T B ERIF T RIS &7 AC R BT, REE

BKIRIE 28R R R B AR R BT

L EC T

@£ HIRE /NG (E R 5.5mm, K& 7mm)
OFE R &H AC i EE EiR T
OREME L, PREIEER
OFHEREN, BEUME
OFRRERN R ERBRIREZN

OF] Xt R a4 AR B S B 3

For Power Lines

FAS5

The FA55 responds very quickly to induced lightning and electrostatic

discharges.
Capable of many types of AC withstand tests.
Ideal for protecting power supplies from power-line surge voltage.

B Features

@Small size. (¢ 5.5mm Length 7mm)

@ Alows 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 and Radial taping available.

[ i

O LIRS IZETRIFEER

@ FAS5 A ZES IR IR 5 e A EER
OERRETERE (—MME) : 40 ~85TC
ORFRETEE (—MHHE) : -55~125TC

@ No polarity.

@®No dark effect.

@FA55 combined with varistor can be used as surge-protecting elements in
power supplies.

@ Operating temperature limit : -40 ~ 85°C

@ Storage Temperature Range : -55 ~ 85°C

BE SR Part number system O (8 (8

FASS — 402 — A22F — M

3P Hi B REE [2E 37 i . .
Series (B%1H) Packing form Marking ) J L | 9

DC Spark-over voltage
(Reference value)

ies . - GO04F (5.0mm T52E) HO6F (7.5mm T528)
Code W& Descrption (5.0mm width pitch) (7.5mm width pitch)
A2oF | MR (HR) R/ RFERE
Axial, ammo pack taping
75 (HE) K. BEER - )
GO4F Radial ammo pack (5.0mmTlidth pitch) taping — 4§ "‘]
Hosr | B (HR) R, mEaR ‘
Radial ammo pack (7.5mm width pitch) taping | & B ‘
= d i |
I 4B ¥ ‘
- € 1
P ﬂﬁ:J
A22F
WiFtE Characteristics
3 == 375 -
" @51;21 - SLisurt e BRHEARRE ummiliers| ULMBUEFS [ENBRINEF
& B Impulse i LS capacitance Sllr lecur;!;nt RIEE @ ACTIEB /& DC.s arkover Selisceopeed GlUL rEEgiFER Elllisceopized
= P Insulation resistance p ge cul Surge life | AC withstanding P
Part number sparkover R 1kHz-6V capacity et N —. voltage
voltage max 8/20us 9 Vs ENEoaEeH
1.2/50us c XReferencvalue | UL1449 CSA C22.2N0.269 TU\? F?Sg; .
File No. E318314 | UL File No. E318314 No. J50189760
AC1,000V-1min 2,700V
FA55-272 4,500V max. AC1200V-3s | (2,160~3,240) o1 o1 —
FA55-302 5,000V max. 2,500A/ 3;5 8/20us | AC1500V-tmin | 48603%\200) o1) 0 1) 02)
>100MQ |DC500V |  <1pF gégggﬁéti:n:s 100A . s 600\'/
¥ . 300times 2 8
FA55-362 5,000V max. 3000A/ 1time AC1,800V-3s (2,880~4.320) Oo1) O1) 02
) 4,000V
FA55-402 6,000V max. AC2,000V-1min (3,200~4,800) o1 o1 02

s SRS (AC125V : VImA > 270V, D > ¢ 7mm, AC250V : VImA > 470V, D > ¢ 7Tmm) BSHEE (B4R, EiE. BE%) MTHIAL.
: Approved if used with a varistor (125VAC : VAImA > 270V, D > ¢ 7mm, 250VAC : VImA > 470V, D > ¢ 7mm), electrically connected in series.
: 5ESHEME (VImA > 470V, D > ¢ 5mm) BSSEEEAHIAE.

: Approved if used with a varistor (V1mA > 470V, D > ¢ 5mm), electrically connected in series.

P REFVEINER GRS HEIT. XTFRFWAERR, BWLSIENET.

: Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.
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2

-
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Please see page 20 for precautions when using the surge absorber.
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FAS5

For Power Lines

FAS5

Bk - R~ Dimensions

2) Largest possible distance of either edge of glass or from stud.

B mm
Unit : mm
s N
¢5.5 max."
lq;o.so:ro.os
v ‘
E1) MELEIRKEREH.
2) AL E Y ) AR ST B K o
2) Note 1) Largest possible max diameter.
28.5+3.0 7.0%1.0 28.5+3.0

B#1k - R~F Dimensions

GO04F Type

HO

HO6F Type

HO

/

/

12.7mm 15.0mm
iZs i2s
Code ol Code ul
GO4F 16.0£2.0 mm HO6F 16.0£2.0 mm
— .
Birid Marking
=l Color code #5 Part number

a Red 272

A White 302

% Purple 362

Py Blue 402

2« MITSUBISHI MATERIALS CORPORATION
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HiE 2k For Power Lines

FA53 FA53

DA53 25| B 1 TR IFHE WRBEPTE. REREMT, JERE The DA53 has a micro-gap cut to an accuracy of several tens of microns for
fACTHRERE, EFERXRIBMEMEFLERBIERRBRY rapid response against induced lightning and electrostatic discharges.

T Ideal for protecting power supplies from power-line surge voltage.

L LET= MFeatures

Q@£ MR E/NIF(EES.3mm, KE10mm) @Small size. (¢ 5.3mm 10mm length)

@& N Z FACTH B EiX 36 @Capable of many types of AC withstand tests.

@ RiEM=EA. 3000A @Used to protect power supplies.

@R AN RS, PR &I ER @ Quick response for surge voltage and low limiting voltage.

OHHBEAER/N, BEMEMERE @Small capacitance and excellent insulation resistance.

O RENNRERBRFEEL @ Stable for repeated discharge test conditions and environmental fluctuation.

@ LRt @No polarity.

O LR IFHSEER @No dark effect.

ODAS3RIIFESMBRE KT 5 4B EA&ER @DAS53 series surge absorber in series with a varistor used for surge protection
OFEFARETEE (—MMIE) : 40 ~125C in many types of power supplies.

ORFREE (—HHME) : -55 ~ 125C @ Operating temperature limit : -40 ~ 125°C

@ Storage Temperature Range : -55 ~ 125°C

WMESH#IF Part number system
DA53 — 622 M F — E15E

#3% ERBEFHEE (Vs) HRMEFIRREERTRE RERR
Series DC Spark-over DC Spark-over Taping form
voltage (Vs) voltage tolerance ,fg;? i
| | (S
I — iy P
AR T EENEAET, M| +20% B e _
B FRTRR Bulk pack
The first two digits are significant, F-E15E AERR (SLEE15Mm) « B3
and the third is number of zeros. Lead pitch 15mm, Bulk pack
= RBRR (SLEE5mm) | #%E
fé’l )) gg@i”‘ F-E25E Lead pitch 25mm, Bulk pack
X means: - 3
Hhm (Bh) %%, RERE
62X 10°=6200v T-A22F Axial, ammo pack taping

W#rid Marking
O SEBAMENFEREF)
I Lot No. (Number with four digits maximum)

[]
C——

QR EMHA EBIMMETFHREHTE)

Part number (Number with four digits maximum)

=]
=]
1oL

W45t Characteristics

ULHAEINIEF 2 | CSAMIMEIME R | ENFEIME R

— " BEAE e UL recognized | CSA recognized EN recognized
1= TRBLEEFFIAF AT Electrostatic | . ToemiE A ACTTi B8 & EN62368-1.

il DC spark-over | N 8 X Surge current " N . .

nsulation resistance| capacitance ; Surge life | AC withstanding TUV ReportNo.J9851289
Part number voltage R 1kHzZ-6V capacity e It UL1449 | C22.2 No.269.5-17
Vs Z0V M| 8120 us es VO'89® \File No. E318314| File No. 111411 | (DASS-752M762M),
c : : J9850855
(DA53-302M,362M,452M,622M)|

@ DA53-351M| 350V (280~420) o1 — —

DA53-501M | 500V (400~600) DC 250V — — — —

DA53-701M | 700V (560~840) o1 — —

3,000A n
’ AC1,000V-1min
DA53-272M | 2,700V (2,160~ 3,240) AC1,200V-3s o1 o1) —
DA53-302M | 3,000V (2,400~3,600) DC 500V 8/20us AC1,500V-1min o) o1 02
>100MQ <1pF 100A

DA53-362M | 3,600V (2,880~4,320) 300times AC1,800V-3s O1) O 1) 02
CED DA53-452M | 4,500V (3,600~5,400) 2,500A AC2,000V-1min o) O 1) 02

DA53-622M | 6,200V (4,960~7,440) AC3,000V-3s — o1 02

DC 1,000V
DA53-752M | 7,500V (6,000~9,000) 3,000A AC3,600V-3s o o1 02
DA53-782M | 7,800V (6,240~9,360) AC4,000V-1min — e 02

1) : 5ESHERE (AC125V: VImA > 270V, D > ¢ 5mm, AC250V : VImA > 470V, D > ¢ 5mm) HBSHERATHIAIE.

: Approved if used with a varistor (125VAC : VAmMA > 270V, ¢ > 5mm ; 250VAC : VImA > 470V, ¢ > 5mm) electrically connected in series.
2) : 5E&EE (VImA > 470V,D > ¢ 5mm) BESHEERFTHIAT.

: Approved if used with a varistor (VImA > 470V, ¢ > 5mm) electrically connected in series.
3) : REFENERHAIRSEBIT. XFRFWATIKR, BRIASIRENET.

: Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
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Please see page 20 for precautions when using the surge absorber.
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RiFE% A

For Power Lines

FA53

FA53

Bk - R~ Dimensions

$5.3+0.4 B4 mm
Unit : mm
iq)O.SOi0.0S
25.5min ‘ 10.0£1.0 ‘ 25.5min
e e

Forming form
| F

)

L1

| | -
) F1 |

#1k Forming : E15E #1k Forming : E25E

ieS Symbol R~t Dimension (mm) ieS Symbol R~t Dimension (mm)
F 15.0%+1.0 F 25.0+1.0
F19 15.0(B%14 reference) F10 25.0(B%1H reference)
L12 5.0+1.0 L12 5.0+1.0

1) BB A SLHE.

2) MEMEAFBTANESERE.

1) The measurement position is at the tip of the lead wire.

2) The measurement position is the lower surface of the glass and the tip of the lead wire.

R4k Forming : A22F

i 71
Unwinding
direction

" N~
W
ie§ Symbol R~F Dimension (mm)
P 10.0+0.5
w 52.0 +2.0/-1.0

2« MITSUBISHI MATERIALS CORPORATION
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RiFE% A

DSA

For Power Lines

DSA

L kLT

OF ZATBELEE. ERAKERHEERBRER
@ EE/N, IATFESL
@ODSA-ARI A ZE S R I h 5 R4 F P B e E AP £ FE BHAE A 18
OERFERET, THF TRERYISENAH#HTACT B EiXL(2,400VEL L)
@DSA-AR! 5ULIAIIE E#FE B sk 15 EHI P A B BE(RGBS5L-3WK) A& /5, AIE
AULMAGIMEF=S{EA. (UL1449XX14EE318314)
EHARIEEHKEBCSA. TOV INE. HEEEREAT.
OFEAREEE (—M#HK) : 40 ~125TC
ORFRETEE (—MHHE) : -55~125TC

BMES#IF Part number system
DSA — 242 M

B Features

@The Models of this series are extensively used as surge-protecting
elements for electronic equipment in low-voltage and low-current circuits
such as telecommunication equipment and sensor lines.

@Excellent for protecting signal lines that require low capacitance.

@®The DSA-A-type combined with varistor or a cement resistor can be used
as surge-protecting elements in power supplies.

@Allows performing the AC withstanding voltage test without removal of the surge absorber.

@®DSA A-type series displaying the “MMCC”trademark (except 402MA,
452MA)are UL-recognized protectors when connected to the appropriate
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.
@ Operating temperature limit : -40 ~ 125°C
@ Storage Temperature Range : -55 ~ 125°C

A — 05 F25 (UL)

E3 R B TG E (Vs) ERHMEFGEERTRE BEEX UL1449 IMEF=RIZS
Series DC Spark-over DC Spark-over Packing form UL 1449 Recognized
voltage (Vs) voltage tolerance
‘ | —
B2Ar R T MM, Ll =150 A SRERG0.4mm. Hi WL |  UBAEFS
EIUHFRTRE. - Lead wire diameter ¢ 0.4, Bulk pack UL Recognized
The first two digits are significant, S4HRZ$0.5mm. B3 JEULIAIE= &
and the third is number of zeros. M| +20% A05 Lead wire diameter ¢ 0.5, Bulk pack % UL Not recognized
) 242%F 24 x 10°=2400V A-5F25 RERK. BLERG0.5mm. i
Example Assume the designation is 242. Bulk forming, Lead wire diameter ¢ 0.5, Bulk pack

This means that the spark-over voltage is:24 x 10°=2400V

Lot No. (Number with four digits maximum)

[ #E: (EBMIEXFERIF)

/7 o1 - .
WK - R¥t Dimensions Ofmes )
301L
DSA-A Type #fz:mm | | DSA-A-05F25 Type 41 mm
P Unit:mm 5054005 P #6.0+05 Unitmm MMCCHRE : XEDHIZEUL1449IAE =& Lo -
00405 $60=05 _ B R ERENS] BE
- 1 | e MMCC Trademark Part number
f r\ = ﬁ 45%1.0 21030 Only parts marked with the MMCC trademark
‘ | | ‘ 250505 are UL 1449 approved.
23.0+3.0 21.0+3.0 23.0+3.0 263;1:5
DSA-AType
W% Characteristics
ULHEINEF= & CSAMIMEINIEF= M | ENFUAIAIEF S
aE e uL ized CSA ized | EN ized
7 TR AA R R - Eiﬁsiic P . ACTHEE recognize: recognize: recognize:
s DE gt Insulaiion resgtance capacitance Slige U ISulrgé life e --EN62368-1
Part number voltage capacity withstanding | UL1449 | UL497B _17 | TUV Report No.
g R 1KH2-6Y max ot e e C22.2 N0.269.5-17 e
5 a2 8/20u's voltage fle No. e | File No. 111411
E318314 | E175280 - (DSA-752MA),
J9251508(Others)
DSA-301LA 300V(255~345) DC100V — o1 [0) — —
DSA-501MA 500V (400~600) — o1 ) — —
DC250V
DSA-701MA 700V (560~840) — o1 0 — —
DSA-102MA 1,000V (800~1,200) — o1) _ _ _
DSA-152MA 1,500V (1,200~1,800) g = o1 — - -
SHRE AC1,000V-1mi
DSA-242MA 2,400V(1,920~2,880) Lead wire OUBV=Tmin 01) — 02) —
dameter | g0, s gt do0tm
| -1min
DSA-282MA 2,800V(2240~3360) | 5100mMQ | DC50OV <2pF <b :);(«)%121 100A ACH 250435 01) — 02) _
DSA-302MA 3,000V(2,400~3,600) 300time | AC1500v-1min | O 1) — 02) 03)
DSA-332MA 3,300V/(2,640~3,960) #0.5mm o1) — 02) 03)
:2000A AC1,800V-3s
DSA-362MA 3,600V/(2,880~4,320) o1 — 02) 03)
DSA-402MA 4,000V(3,200~4,800) AC2,000V-1min | O 1) — 02) 03)
DSA-452MA 4,500V (3,600~5,400) AC2,000V-1min | O 1) — 02) 03)
DSA-622MA 6,200V (4,960~7,440) DC1000V AC3,000V-3s — — 02) 03)
DSA-752MA 7,500V (6,000~9,000) AC3,600V-3s — — 02) 03)

1) : 5ALAEEEMMERM (AC125 RGBS5L-3QK) S ESEM (AC125V: VImA > 270V, D > ¢ 5mm, AC250V :VImA > 470V, D > ¢ 5mm) BSHERAHIAIE.

: Approved if used with a varistor (125VAC : RGBS5L-3QK) or a varistor (125VAC : VImA > 270V, D > ¢ 5mm ; 250VAC : VImA > 470V, D > ¢ 5mm) electrically connected in series.
2) : 5E&HBFE (AC125V: VImA > 270V, D > ¢ 5mm, AC250V :VImA > 470V, D > ¢ 5mm) BESSHZATHIAE.

: Approved if used with a varistor (125VAC : VImA > 270V, D > ¢ 5mm, 250VAC : VImA > 470V, D > ¢ 5mm), electrically connected in series.

3) : 5ESEBE (VImA > 470V, D > ¢ 10mm) BSHEEZEIFTHIAE.

: Approved if used with a varistor (VImA > 470V, D > ¢ 10mm), electrically connected in series.

4) : REENEFHATRSHETT. XFRFHAERA, BRIASITENER.

: Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
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iR A For Power Lines  NEW

EAZR

e

.¥4

L b=

OEEARFMZ MR T % & BN RUERR B HHYT
@R IBHIRT 14

@ HHER EAC125V/AC250V

@15 RN] S H5r IR L% B TR B X IR

OEMERRE, SMETE, RIFLE

O EHIRHRERE, FEHRK

B Features

@Board-mounted surge countermeasures for equipment that require a
large surge tolerance

@38/20 ¢ s maximum surge current : 10,000A

@ Compatible with 125 or 250VAC

@This single component can provide complete power surge protection
@Responds quickly for lightning and other quick surges

O EARAEEE (—Hg) : -25~85C @Can withstand many surges without failing
OREEESE (—Mg) : -40~125C @Operating temperature limit :-25~85°C
@ Storage Temperature Range :-40~125°C
W A& HApplications
21N wZE. WERZ ice and measuring equipment
@B FEFEM. OAZE. MEILE @ Offi d i i

OiF AR NCIERlIRE . SRR
O KFHRER A ATh 53 . LEDESMRAS

WA SR Part number system

@Inverters, CNC, factory automation and other
@ Solar inverter, power condition, outdoor LED lights

EAZR 1 A — 301
EY I 3 Rz R IR R & ERABBE (%)
Series Corresponding power supply ~ Surge current capacity Inside discharge tube

AC125V £ 8] K £-GNDI&] 301 300V+20%
1 | Between AC125V lines or between o
AC125V lines and ground 501 500V£20%

AC250V#: 8] K £:-GNDJg]
2 | Between AC250V lines or between
AC250V lines and ground

RIBRIAMZME: 5kA IRIBISMERZIE: 2KA
Surge current capacity : 5kA
Surge current characteristic capacity : 2kA
AW 10kA RIBSIERZIE: 5kA
B Surge current capacity : 10kA
Surge current characteristic capacity : 5kA

Bt Characteristics

HEAE = cof | ULBREINESR | cULARAEIATE @
; | TRIBRART S o = o B ERIPARAE i HH | CULARAZIAERH
e B BRELME A E 4253 F BE Electrostatic ‘Slljrge cur:;nt REHAAZE|  RBHF® Voltage UL recognized | cUL recognized
Rated voltage | Part number Maximum continuous | Insulation resistance | capacitance v Surge current | Surge life ettt [
9 operating voltage IR 1kHz-6V max . capacity test p UL1449 CSA C22.2 No.269
c capacity 1) FileNo.E318314 | FileNo.E318314
AC125V EAZR 1A-301 AC150V DC100V 2kA(8/20 1t s) | 5kA(8/20 ' s) 1.2kV (@] O
AC125V EAZR 1B-301 DC100V 5kA(8/20 1's) [10kA(8/20 s)|  8/20 us 1.5kV e} (e}
>100MQ <2pF 100A
AC250V EAZR 2A-501 AG250V DC250V 2kA(8/20 1 s) | 5kA(8/20 s) |  300times 1.8kV (@] o
AC250V EAZR 2B-501 DC250V 5kA(8/20 1 s) [10kA(8/20 i s) 2.5kV O (@]
1) @ HEAIRIBAFIEMSZEIE (8/20 1 s) A
: Surge current characteristic capacity : 8/20 u
2) 1 REEINEEHTRESHET. %?ﬁ?ﬁﬂﬁ%ﬂkﬂ BHIASERET.

. Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

Bk - R~ Dimensions

WEFIERZHBE Recommended Land Pattern

s R~t(mm)
L2 Symbol Dimensions ‘
L3 D1 $0.80+0.08 /-0.05 e
D2 $0.80+0.08/-005 | . COCCEEETW -
¢1.00+0.10/-0.05 j sy
a L1 33.5£0.3 btk 1k
L2 2740.2 [ 2 5mm ik ©.5mm LLE
L3 Sk .
= ;Lﬁﬂi (a) EAZR A (Imax=5kA) $E3%35 4 m Copper foil 35 4 m
L4 1. :
i} !Di IL,; L5 15.0+£0.5 ™ 15.0+0.5mm ! ¥
5.5(5%fE) i e 5
L6 Refarence Value * i
: 1o
YT Saml b
_ . (b) EAZR OB (Imax=10kA) $@5E35um Copper foil 35 4 m
B&®T Display
MR A i (SE1E) ’
vt Suege response Characteristics
rade mart
we (Refarence value) b
art Number ,.uw'- |
Lot.No- R, - AP |
ot “‘#‘ EAZR 1A-301
HEBKEE i V 1 200V/div
Rated Voltage :{ H : 400ns/div
TWMI .
XFAZRAEERE [FE]o
Please see [Introduction] for the handllng of the pr%ogtgnu%s;é%e:g%;sl%?ggnz%m.
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M54 A For Power Lines

DSAHR DSAHR

L Lol M Features

QAT EERARIEM 2 A BEAIBRIE @Used to protect power supplies.
.ﬁﬂﬂiﬂjfgﬁlﬁ (—fRAE) : -25~65C @Operating temperature limit: -25~65C
ORFRIEE (—MAM) : -25~85C @Storage Temperature Range: -25~85C

B S Part number system

DSAHR 1 1 FIFAC 125VRIRL > a5 i iR & St > 6 4 FAFDC 450VEE iR > B3 B iR 4k St > i8]
- Between AC125V lines or between AC125 lines and ground Between DC450V lines or between AC125 lines and ground
7515 BETE 3 FIFAC 250V EL:Z i R S 5 FAFDC 600VA R4 IS L S~
Series Abbreviation Between AC250V lines or between AC250 lines and ground Between DC600V lines or between AC250 lines and ground

Bk - R~ Dimensions -
BA7 o mm

21.5£1.0 175410 Gnit - o
mmcctis —— +— MMCC
Trademark DSAHR
e O
Part number 29.0
+1.0
Lot.No. S -
(See below table) DDD
gremeE — ACLILICIV
U 0 i4.0+05 A
-1.0 L | ©0.8+0.05
L. 15.0%1.0 9.0
W45t Characteristics
HErE B e ERBEB AR E ot BB e R pREs | ULAEIMERSS
Rated Part number DC spark-over Insulation Electrostatic capacitance | Surge current capacity Surge life UL approved
voltage voltage Vs resistance IR 1kHz-6V max. 8/20psec. test UL1449
File No. E318314
AC125V DSAHR-1 500V(400~600) DC100V O
AC250V DSAHR-3 800V(640~960) DC250V 8/20 1 s. O
>100MQ <5pF 5,000A 100A
DC450V DSAHR-4 1,200V(960~ 1,440) DC450V 300times O
DC600V DSAHR-5 1,500V(1,200~1,800) DC600V O

1) | RERENEFGAIRSHET. XTFRFAEIRR, FHASRENER.

:Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

BDSAZR, DSANR, DSAHR, EAZR M DSAZ iR BMR45tE (S5E(E) Surge response characteristics of DSA series(Reference)
*&%%ﬁ:ﬁiﬁ Lot No. sy5tem RIBRER  Original waveform DSA-301LA MRz Response waveform

1.2/50ps 10kV

#S&KFTE Lot No. system

ENig: A Marking color:white
(DSAZR:gray)

HSEREINFH . RREFBANEXFE
Lot No. first character:factory

MSERENFH . £ EMHRE—
Lot No. second character:manufactured year(Last one digit)

2kV/div.
200V/div.

MSEREINFH. E=BH (BRTR)
Lot No. third character:manufactuerd month(See table below)

1/2|3(4|5|6|7|8|9]|10(11|12
B 1T 5y s/div. 5 e s/div.
i A|B|C|ID|E|F|G|H|J|K|L|M K K

5 .ESD 20054 B 4 = DSA-242MA i 7%  Response waveform
Example:E5D manufactuerd April, 2005

2kV/div.
2kV/div.

5 u s/div. 1y s/div.

XFARRUORIBERE (FF].
Please see [Introduction] for the handling of the products listed in this document.

FKFIRIBIRES 18 FE B RIS %P 20

)\ MITSUBISHI MATERIAI.S CORPORATION 31 Please see page 20 for precautions when using the surge absorber.



HiE 2k For Power Lines

DSAHR DSAHR

L k=g EFeatures
@] 7E & L TR R K R i AR @Used to protect power supplies.
HoBEEIHKEBUL. TUVIAIE @Some models are recognized by UL, TUV.

OEFHEEEE (—Mig) : -25~85C @Operating temperature limit: -25~85C
OREEELE (—iMK) : -40~125C @Storage Temperature Range: -40~125C

WA S Part number system
DSANR — 1 (UL)

B3R &5
Series Abbreviation

ULIALE ™ &
(L) UL Recogni;l:ed
FEUL
x* INEF= &
None UL not
Recognized
TN . .
B#1K - R~fDimensions
8.7 BT mm
+1.0 Unit : mm
=
MMCCizr&
Trademark
me
Part number 28.1
Lot.No. *10
UL#RIE
WEHEULAE @t . AcLILILV
UL mark
Only parts marked with this -5
mark are UL approved. 15.0 0.8
WreneE 2/ME +0.05
Rated voltage Minimum
value
WiE Characteristics
BEAE — ULFREEINE ENIME
e ® = HiiBE R E Y2 PE Electrostatic Su‘r ’e cui t| IR ACTifEa[E | UL recognized (EN recognized
Rated volta‘ A Part nu:ber DC spark-over voltage Insulation resistance capacitance cg acih Surge life  |AC Withstanding
9 Vs IR 1kHz-6V max| o050 test voltage UILizAR) (SN
c us File No. TUV Report
E318314 No. J9251508
DSANR-1 500V (400~600) DC100V — (@] —
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-3s (@]
DSANR-6 3,600V (2,880~4,320) 8/20 us AC1,800V-3s — —
>100MQ <2pF 1,000A 100A
DSANR-3 800V (640~960) DC250V 300times — o] —
DSANR-3A 1,400V (1,120~1,680) — — —
DSANR-5 3,000V (2,400~3,600) AC1,500V-1min (o] o
AC250V DC500V
DSANR-6A 3,600V (2,880~4,320) AC1,800V-3s — O
DSANR-9 4,000V (3,200~4,800) AC2,000V-1min — o
DSANR-10B 4,500V (3,600~5,400) DC1,000 AC2,000V-1min — O

1) REFFENEFHRIESHET. XTFRFGABRRL, BRHIASITENER.

: Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
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HiE 2k For Power Lines

DSAZR DSAZR

L LET= MFeatures

@R ZES TN IR IR {E A @Used to protect power supplies.

O BT MY RLH N\B BRI RIE @Excellent for protecting TV-tuner circuits.
HHRSEIREBUL. CSA. TUVIAIE @Some models are recognized by UL, CSA and TUV.

O EFHEEEE (—EIHg) : -25 ~ 85C @ Operating temperature limit:-25~85°C

ORFEEEE (—BHE) : -40 ~ 125°C @ Storage Temperature Range:-40~125°C

WA SR Part number system
DSAZR 1 —  301L
B3I HERE AERME AR DSA
Series Rated voltage Inside DSA ,s part number
1 AC125V
2 AC250V

Bk - R~ Dimensions

215%0.5 M BT mm
~ ~ Unit : mm

MMCC#z#E
Trademark
we MMCC
Part number DSAZR

CSA#FIE .
e swrreL, T | C-OErn 285405

CSA mark
Only parts marked with this LotNo—~{ [][][] SPiA
| ————— ]

mark are CSA approved.

TOVIRZ ~
REDBIETOVINE 8L geeEr AC LIV

Rated voltage

TUV mark
Only parts marked with this
mark are TUV approved. $05+0.05 ||, _ .1|.$0.8%0.05| 6.0+1.0
4.2
" 125205 Eel!

Reference value

Bt Characteristics

kot uisties | CSANE | eniuE
HRBB AR E Electrostatic| RiFHE | . UL recor niz:?i CSA B b
BERE B B DC spark-over 5 capacitance | Surge current RIRE ACTHHLIE ¢ recognized ¢
R Insulation resistance . Surge life |AC Withstanding
ated voltage Part number voltage R 1kHz-6V capacity UL1449 C22.2 EN62368-1
test voltage . )
Vs max 8/20us File No. No. 269.4-17 | TUV Report
c E318314  |File No. 87070 No. J9251508
DSAZR1-301L 500V (400~600) DC100V — (@] —_ —
DSAZR1-501M 600V (480~720) DC250V — (@] —_ —
DSAZR1-102M 1,100V (880~1,320) — — — —
AC1,000V-1min
DSAZR1-242M 2,400V (1,920~2,880) AC1,200V-3s (@] o] —
AC125V DSAZR1-282M 2,800V (2,240~3,360) AC1,250V-3s — o] —
DC500V
DSAZR1-302M 3,000V (2,400~3,600) AC1,500V-1min O o —
DSAZR1-362M 3,600V (2,880~4,320) AC1,800V-3s O o —
DSAZR1-402M 4,000V (3,200~4,800) 8/20 us | AC2,000V-1min O o —
>100MQ <2pF 1,000A 100A
DSAZR1-452M 4,500V (3,600~5,400) DC1,000V 300times | AC2,000V-1min (@] o —
DSAZR2-501M 800V (640~960) DC250V — O — —
DSAZR2-102M 1,400V (1,120~1,680) — — — —
AC1,000V-1min
DSAZR2-242M 2,400V (1,920~2,880) AC1.200V-3s O — —
AC250V DSAZR2-302M 3,000V (2,400~3,600) DC500V AC1,500V-1min (@] o o
DSAZR2-362M 3,600V (2,880~4,320) AC1,800V-3s (@] o] (@]
DSAZR2-402M 4,000V (3,200~4,800) AC2,000V-1min (@] o] (o]
DSAZR2-452M 4,500V (3,600~5,400) DC1,000V AC2,000V-1min (@] o] (o]

1) REMENERHAIRESHEIT. XFRFMWAERR, BWIAZITENET.

. Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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B4 For Communication Lines

DE37 DE37

DE37 274 5mm 5| E) BEfREHRIREL. BELAKBRBRKSE. ZRTE The DE37 surge absorbers have a 5mm pitch and are ideal for power
#/NI5, JRiBm 21X 1500A(8/20 u sec.), FH{ERE ESERE A 300~4500V. HA lines and communication networks. This compact device can handle surges
400V 97 @5 4E ADSL POTS* 4B 88 A#IAE : ITU-T( EIFREREELE XIE MK ) of up to 1500A(8/20 ¢ s) and is available in several voltages ranging from
K.20 5} K.21 i Basic Test Condition( i &% ), WEAERESAFRAT 300V to 4500V.The 400V part meets the standard for ADSL POTS* splitters
B KA ADSL 3688, FRE—EIFT. ITU-T(International Telecommunication Union test standard) K.20 and K.21
XPOTS : Plain Old Telephone Service Basic Test Condition, and has already received good response from both

service providers and home users in ADSL splitters.

L LET= MFeatures

Q@XASMmI|MEENEEATER E4EIHEE (THBEEHE @ The 5mm pitch; radial taped parts can be mounted using automatic
15.5mm ) (2700V PA_EHIS@FHERSN) insertion equipment (the part is lower than 15.5mm).

OFE ARt ( PSR & TR th AT S B B3 ) (except the item of over 2700V)

@ pF UTHREERE, AR NANSRERFES @ Also available in axial taping (the glass tube can be mounted flat using

OXAMKEAX, RENRMNIRIBMAZER automatic insertion equipment).

@EF 100MQ MU EHE 4B AFE @ Can be used on megabit class high speed without attenuation of signal due

OEFIREEE (—E#ME) : -40 ~ 85T a capacitance value of less than 1pF.

ORFREEE (—AIHIE) : -55 ~ 125C @ Superior surge response characteristics due to microgap technology.

@ High insulation resistance of over 100MQ.
@ Operating temperature limit : -40 ~ 85°C
@ Storage Temperature Range : -55 ~ 125°C

WA SR Part number system
DE37 — 401 W — S00B

B HR IR (Vs) HRAMEFHEERIRE BERR
Series DC Spark-over DC Spark-over Packing form
voltage(Vs) voltage tolerance
|
2 L| *£15% HWE&TE (H3E206mm) . BEEHE
Al u%%ﬁ£§;§$ﬁ?l§i% i A12F Axial taping (taping wiéth 26mm), ammo pack taping
The first two digits are significant, M| +20% A1 HWERE (FEE52mm) « BEE%E
and the third is number of zeros. 120% Axial taping (taping width 52mm), ammo pack taping
=. w MR (FEE52mm) « BEERE
2 181??6’1400" —15% A22F Axial taping (taping wli‘&th 52mm), ammo pack taping
= 2 e iz a4
Ex) 401 meanes: DO4F Radial éEjékﬁ?b ﬁ$ﬁ'}jﬁ itch) tapi
40 10'=400v adia ammo/pac (* mm wi t pitch) taping
GO4F RE&E. REOX
Radial ammo pack (5.0mm width pitch) taping
604G BERE. RTO%
Radial ammo pack (5.0mm width pitch) taping
HOGF BOEE. RYE%
Radial ammo pack (7.5mm width pitch) taping
H06G BRRE. RrOE
Radial ammo pack (7.5mm width pitch) taping
HoBK BERE. WEOE
Radial ammo pack (7.5mm width pitch) taping
e
S008 Bulk pack
, [» - -
1k - R~T Dimensions
BAT: mm
$3.7+0.4 Unit : mm
i¢0.50i0.05
—
30.0+3.0 _‘ 7.0x1.0 30.0+3.0
T

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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B4 For Communication Lines

DE37 DE37

W45t Characteristics

I ULBAEINE =% CULMEINEF=f  |ENFEINE =R
5 3 L — SEEfT S . UL recognized cUL recognized | EN recognized
= ERBERTARE AR Electrostatic | o P00 & IR ACHTif F8 & < & <
BS DC spark-over sl A H Surge current s life |AC withstandi
Eer punar voltage nsulation resistance | capacitance capacity urge life withstanding
IR 1kHz-6V max test voltage UL 497B UL1449 EN62368-1
Vs 8/20us " " CSA C22.2No.269 "
C File No. File No. UL File No. E318314 TUV. Report No.
E175280 | E318314 : J50164439
DE37-301L 300V (255~345) DC 100V —_ (@] — — —
DE37-351M 350V (280~420) —_ O — — —
8/20us
DE37-401W 400V (340~480) DC 250V 100A — (o] — — —
300times
DE37-501M 500V (400~600) — O — — —
DE37-102M 1,000V (800~1,200) >100MQ <1pF 1,500A — — — — —
DE37-272M 2,700V (2,160~3,240) A;‘:éaogggaggn — o1 o1 —
DC 500V *
DE37-302M 3,000V (2,400~3,600) 8/20us AC1,500V-1min — 02 Q2 0 3)
100A

DE37-362M 3,600V (2,880~4,320) 200times AC1,800V-3s — 02 02 0O 3)
DE37-452M 4,500V (3,600~5,400) DC 1,000V AC2,000V-1min — 02 02 0O 3)

1) : HEEGHEMA (AC125V:VImA > 270V, D > ¢ 5mm) BSHEEEHIAT.
: Approved if used with a varistor (125VAC : VAmA > 270V, ¢ > 5mm) electrically connected in series.
2) : ZE5ESHEHE (AC125V: VImA > 270V, D > ¢ 5mm, AC250V:VImA > 470V, D > ¢ 5mm) BSSHEEHIAT.
: Approved if used with a varistor (125VAC : VImA > 270V, ¢ > 5mm ; 250VAC : VImA > 470V, ¢ > 5mm) electrically connected in series.
3): FEEEEE (VImA > 470V,D > ¢ 5mm) HSBERIHIAT.
: Approved if used with a varistor (VImA > 470V, ¢ > 5mm) electrically connected in series.
4) : REFFENEEHTRHEHET. XTEFWAERR, BRASIRENER.

. Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

MITU-T K.20 Basic Test Condition(& it 3& 5 1+) MBasic Conditions for ITU-T K.20
@ Rt @ Surge Test : 10/700 ¢ s, 1.5kV/4kV (25Q), 5 times.
10/700 1 s 1.5kV/4kV (25Q) £5% @ AC Induced Test : AC600V (600Q), 1sec., 5 times.
@ AC R 7 iR 38 @ AC Cross Test : AC230V(10~ 1000Q), 15min.
AC600V (600Q)1F) 5% (however, AC230V is too low for the DE37-401W to react)
OACK Xk
AC230V(10~1000Q)15%

{B5MINAC230VET, DE37-401WoRMRAL.

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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B4 For Communication Lines

DSS DSS

L LET= MFeatures

@A THIFEN. FAHIfRAR. EENFRIEABERZENHRE @ Surge protection for telephone lines.(telephone, modem, facsimile etc.)
O FTE R BELBEETENRE @Surge protection for telecommunication lines.(computer etc.)
@482 B IR EBULIEINE @ Some models are recognized by UL.

@ Operating temperature limit : -40 ~ 85°C

mESERE (—RR#IME) 1 -40 ~85C
ORERDEER (—HAH) @ Storage Temperature Range : -55 ~ 125°C

ORFREERE (—AHIK) : -55 ~ 125T

WA SR Part number system
DSS — 301 L — S00B

B HRBABEFEEE (Vs) HRBBEFREERTRE 2R
Series DC Spark-over DC Spark-over Packing form
voltage(Vs) voltage tolerance
1
BB R EENE RS, L| +15% hmYEE (#5326mm) « REERE
B mﬁg@ﬁ&%%ﬁ%éfﬁﬁ% A12F Axial taping (taping width 26mm), ammo pack taping
The first two digits are significant, M| *£20% A22F WE4gE (FE52mm) . BEEE
and the third is number of zeros. Axial taping (taping width 52mm), ammo pack taping
=. HWEmTE (WE52mm) « &
o gglf?—'aoo\/ A22R Axial taping (taping width52mm), Reel taping
g ZEEREE. REEE
Ex) ggLTgig%s()v CO4F Radial, ammo pack taping
e
S008 Bulk pack

Bk - R~ Dimensions

$1§[ Lmm
933304 | Unit : mm
& A i¢0.50i0.05 =
N > T
T
30.0£3.0 7.0£1.0 30.0£3.0

M#rid Marking

:{ ‘ ]:
% v y

BERE Color code S$—7% First color band S % Second color band S$ =% Third color band
i 2 Part number P23 The tens digit of product Lot No. AFHS A AIEL The unit digit of product Lot No.

& Black 0 0

B Brown 1 1

a Red 201M 2 2

# Orange 301L 3 3

#H Yellow 401M 4 4

% Green 5 5

® Blue 601M 6 6

ES Purple 7 7

X Gray 351M 8 8

=] White 9 9

W14 Characteristics
. - BERE S ULHIA&IAE = &
o E:ﬁgiﬁfﬁgﬂ? | B IRH Electrostatic Slﬁ;ﬁcmji o R UL recognized
DT voltage nsulation resistance capacitance capacity Surge life
Vs IR 1kHz-6V max 8120 115, test UL497B
C File No. E175280
DSS-201M 200V (160~240) o]
DC 100V

DSS-301L 300V (255~345) 1 o]
DSS-351M 350V (280~420) >100MQ <1pF 500A DOC1 B &R —
DSS-401M 400V (320~480) DC 250V DOC 1eycle o)
DSS-601M 600V (480~720) o)

1) : DOC 1cycle 10/1000 ¢ s 1KV-12times, 100/1000 i s 1KV-12times respectively.
2) . REFENEFHATRESHET. XTFRIFHINERR, FHIASITENET.
: Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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BIEZ&IEA For Communication Lines

DSS DSS

MR R 451% (S#{EH) Surge Response characteristics (Reference)

RBERE  Original waveform
FCC 10/560 us 800V DOC 10/1000 us 1000V

) T T[]
= 1SS 2 O O O O A - NN
3 ]
S S
" EAEEEEEEEE - ANEEEEEEEE
10 u s/div. 10 u s/div.
MaRzER. Response waveform
DSS-301L DSS-401L
FCC 10/560 u's 800V4hn DOC 10/1000 u's 1000V4Mn
= =
kel kel
: : AN
o <)
S S
) " IR EEEEEN
10 u s/div. 10 u s/div.
EB{ERE  Varistor 270V [E&HFE  Varistor 390V
N 3
N S A A A AN RN RN
. d
10 u s/div. 10 u s/div.

X:Fzﬁﬁﬂmitﬂlﬁlﬂw- (F=l

Please see [Introduction] for the handling of the pro
XF Eﬁﬂ&iﬁ%mﬁﬁix§ﬁilﬂﬁon
er.
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B 15k A

SHJE DSS

For Communication Lines

High voltage DSS

L E22
LIRS, BB IR EASBEEH2700. 3000ViE24 F&#H)

@DSS-272MA] & fzAC1200V-3# 8 AC1000V-14$h. DSS-302MA] & Rz
AC1500V-14 I ACTH X 36

@ RBRYIEL, REIREER

OFHERE/N, BEEV0OMQ )RR

OFRENN RERBRIFEEL

[ Firiidid

@ TR

OKZRFIEFKEBUL1449. CSA. TUVIAIE

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 UL1449, CSA and TUV.

@®Operating temperature limit: -40~85C

OEFRESEE (—MMHE) : -40~85C .
®Storage Temperature Range: -55~125C

ORFRETERE (—MHME) : -55~125C

WA SR Part number system

DSS - 272 M — A22R
B3Ik HRMEFREE (Vs) HRMBFREERTRE BEpR
Series DC Spark-over DC Spark-over Packing form

voltage tolerance

|
PR TREENENET,

M +20% A12F
Ha R TR TR *

The first two digits are significant, A22F
and the third is number of zeros.

voltage(Vs)
|

WERE (H3E26mm) « P

Axial taping (taping width 26mm), Flat pack taping
WEgRE (H3E52mm) « BPm#

Axial taping (taping width 52mm), Flat pack taping

A22R BT (HE52mm) |
_ 5 Axial taping (taping width 52mm) Reel
fl) 272%7R:  27X10%=2700V
Ex.) 272 means : 27X102=2700V S00B Buﬁffack

Fik-R<t Dimensions

B mm
¢3.310.4¢ Unit: mm
iQﬁO.SOi0.0S = ]
B 30.0+3.0 | 7.0+10 | 30.0%3.0 | -

HiFid Marking

—

FERE Color code #—fB%  First color band ¥_-fa% Second color band
) - S Part number £ EANIE The unit digit of lot number
z Black 0
® Brown 1
a Red 272M 2
# Orange 302M 3
# Yellow 4
E Green 5
3 Blue 6
% Purple 7
x Gray 8
=] White 9
WiFE Characteristics
R o - ULHIAEIMEF= & |CSAMAMINIE=f | ENFARIAIE =
TR FHIRE E ) y TR & 52 UL recognized | CSA recognized | EN recognized
fille=4 DC spark-over ﬁ%ﬁﬂﬁ Electrt_)statlc AC;fﬂi‘IEEE_ Surge current ;E’ﬁ%?ﬁ
Insulation resistance | capacitance AC withstanding " Surge life
PR UTLET aliads IR 1kHz-6V max voltage LY test EN62368-1
Vs c 9 8/20us UL1449 CSA C22.2N0.269.5-17 TOV Report No
File No. E318314 | File No. 111411 19750615
~ AC1,000V-1min
DSS-272M 2,700V (2,160~ 3,240) AC1,200V-3s 8/20 1's 50A o) O1) —
> 100MQ | DC500V <1pF 500A 300 times
DSS-302M 3,000V (2,400~3,600) AC1,500V-1min o1 O 1) 02)

1) : 5ESfHMA (AC125V : VImA > 270V, D > ¢ 5mm, AC250V :V1mA > 470V, D > ¢ 5mm) B S & EEIAI#HIAIE.

: Approved if used with a varistor (125VAC : VAmMA > 270V, ¢ > 5mm ; 250VAC : VAImA > 470V, ¢ > 5mm) electrically connected in series.
2) : 5ESFEFE (V 1mA > 470V, D > ¢ 10mm) BB EEIATHIAE.

: Approved if used with a varistor (VImA > 470V, ¢ > 10mm) electrically connected in series.
3) : REENERHFIRSEBIT. XFEFWATIKR, BRIASIRENET.

. Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
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Please see page 20 for precaul\ons when using the surge absorber.
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BIE&IEA For Communication Lines

=HJE DSS High voltage DSS

BV—I $1$(SE{H) Characteristics (Reference)

DSS-272M DSS-302M
3000
3000
s s
() (5]
& 2000 [ g
S ° |
g o 2000
2 g
3 3
a =}
" 1000 - Glow discharge region .
g FHRR # 1000 [ Glow discharge region
g Arc discharge region g WES
GRS Arc discharge region
0 ‘ ‘ LS T
10-8 102 10~ ‘ ‘
0
FHEREIR Discharge current(A) 103 10-2 10-1

TE R Discharge current(A)

WRiBEMmA Y% (S#({E) Surge Response characteristics (Reference)

R AR
Original waveform
1.2/50 u s10kV

2kV/div.

1 u s/div.

DSS-272M0j Bz 7
DSS-272M Response waveform

2kV/div.

DSS-302MHfa 5z i 2
DSS-302M Response waveform

2kV/div.

1 u s/div.

XTFAARMSREAE [FE].

Please see [Introduction] for the handling of the products li s

sted in this document.
FKFIRIBIRES 18 FE B RIS %P 20
)\ MITSUBISHI MATERIAI.S CORPORATION 39 Please see page 20 for precautions when using the sil:gtle absorber.



BIEL A
CDA70 (/=)

For Communication Lines

CDA70 [ Chip Type)

CDA70 ZFI:2M Fr=Cil il 4k ik AR B [E IR W28 o

SIS B A AR RN 0.6pF U TEBE R E.

B 4032 RORR/NEUEE M/, BREF 8/20 ¢ s-2,000A R i 8
. 400V =M E ADSL POTS %4 &85 FAMIAE : ITU-T (EFREFECE
RIEMHE) K.20 5 K.21 B Enhanced Test Condition.

W=

@11 4032 FEAREY/NBUNG Jy Red B 3%
O ET. EREFIE

CDA7Y0 is a chip type surge absorber for communication line with excellent
surge protection characteristics and low capacitance less than 0.6pF. Even its
small package design, it is easily able to withstand 2,000A(8/20 u s) surge.
Meets the standard for ADSL POTS * splitters, in accordance with ITU-T
(International Telecommunication Union test standrd) K.20 and K.21
Enhanced Test Conditions.

% POTS : Plain Old Telephone Service

M Features

@ Standard small chip package ; EIA 1612, height ; 2.3 = 0.2mm
@ Can be used with flow or reflow solder

O] f7xt & AC it E i @ Allows performing the AC withstanding voltage test
@5 5 Rzt @ Excellent surge response

@ 0.6pF DI THREREAE. 100MQ M LIS &L @ Low capacitance of less than 0.6pF

ORI FEEN X R E IR Excellent insulation resistance over 100Mohm

O iE T UL1449 7

@ RoHS &N &

OFEAREEE (—M#HK) : 40 ~125T
ORFRETLE (—MHMIE) : 40 ~125C

@ Stable for repeated discharge tests

@ UL 1449 Recognized

@ RoHS compliant

@ Operating temperature limit : -40 ~ 125°C
@ Storage Temperature Range : -40 ~ 125°C

WA SR Part number system
RYEH ERBEFBEE (Vs) HRBBFHEESFRE Ezbiti #RCIES -
Series DC Spark-over DC Spark-over Taping form Marking C)Qf
voltage(Vs) voltage tolerance ‘ fb
BT H T E TR EENER Ll +15% N
HF, BIUHFRTERR. Taping
The first two digits are significant, M| *20%
and the third is number of zeros.
Bil) 301%T:
30 x 10'=300v
Ex) 301 meanes:
30x10'=300v
B4 - Rt Dimensions WEFIERHE Recommended Land Pattern
L 4.0+02
W 32+0.2
T 23%02
Li.L2 0.4£0.2 (mm) ]
( 0 N 4
3.50mm
T

L ~ _ L 4
1
> ‘: >L< = w 2.9mm
. A L—> 4.85mm [_] 9% (Copper)
W45t Characteristics
N RERE — ULIAEIAE = CULMMEINIEF= & |ENAAEINIER=
o BEREEFhEE P iEk Electrostatic | 1o & RIAE® ACTTif 8 & UL recognized cUL recognized | EN recognized
FiUE =] DC Spark-over | i A N Surge current " h "
nsuation resistance | capacitance A Surge life | Withstanding [ U 497B UL1449
Part number voltage § Capacity ; i CSAC22.2No.269 | EN62368-1
s TkHz-8Y max. | g0 test Voltage | FileNo. | FileNo. |, e N0 F 318314 File No. J50164470
c E175280 | E318314 fle No. re o
CDA70-701M 700V (560~840) DC250V —_ O o o1) —
CDA70-102M 1,000V (800~1,200) — — o o1 —
8/20us AC1,000V-1min
CDA70-272M 2,700V (2,160~3,240)| > 100MQ <0.6pF 2,000A 100A 300times | AC1,200V-3s — o o1 —
DC500V
CDA70-302M 3,000V (2,400~3,600) AC1,500V-1min — o o) 02
CDA70-362M 3,600V (2,880~4,320) AC1,800V-3s —_ o O1) 02
1) : 5ESHEE (AC125V : V. 1mA > 270V D > ¢ 7mm, AC250V : V 1mA > 470V D > ¢ 7mm) B SEEEIAHIALE.
Approved if used with a varistor (125VAC : VImA > 270V, D > ¢ 7mm, 250VAC : VImA > 470V, D > ¢ 7mm) , electrically connected in series.
2): 5ESEFE (V1mA > 470V D > ¢ 5mm) B HEEIAT#HINE.
Approved if used with a varistor (VImA > 470V, D > ¢ 5mm), electrically connected in series.
3) : REMENEEHTRSHETT. XTFEFHAERR, BERHIASIRENET.

. Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
FKFIRIBIRES 18 FE B RIS %P 20

Please see page 20 for precautions when using the surge absorber.
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BiE%EH For Communication Lines

CDA70 (5 F3X) CDA70 [Chip Type]

B#rid Marking

D @ BSHHF (RIFHLHF)
Part number (Number with two digits maximum)

CICIC] @ %A
o))

T Production month
Y Q@ EF=EH

Production year

WA KREE(SEHE) Insertion loss (Reference Value)

WMEBFHR, COATORIIAB06pFUUTHEESFREE, HLARMERIMLR
0 =@ e MBS EBRERES.
\\ M /’ ]
@ N ®\ / ,/I'N As can be seen in the figure on the left, the CDA70 series can be used on
= 5 fi megabit class lines without in bibiting the high-speed signals due to a low
@ N capacitance of less than 0.6pF.
o
S| -0 9 /
b=
@
g \
-15 (OCDA70%37!
@Varistor
®@Thyristar
20 [ T T TTTTI
1 10 100 1,000

Frequency/MHz

XFARRUORIBERE [FF].
Please see [Introduction] for the han;iggg%ﬁ&;%%sﬂ!i;eﬁg%ﬁI%ofg;n;)m.

Rl ] TR ¥ <P.200
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BIEL A
CSA70 (I F=)

For Communication Lines

CSA70 [Chip Type)

CSA70 M A X BELM AIRBRIKER . RAEATHESEMROBBREN,
ST AFRRBIAAHER 0.6pF L THRBRATE. AFREMNDG, R
i &k 2,000A(8/20 4 s). HA 400V HIF=MFF & ADSL POTS* 48538 FM

CSAT70 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

& ITU-T( EFRFEEBEE - iXI8 MK )K.20 5 K.21 §Y Basic Test Condition

(BEXRRABEY).

W

O {EF 4032 RORRNEIDE Fr, & BB
O XA AN, BFRRNIRIBMAIE
@0.6pF UTHRFEEE, FoERKUANSEBERES
@ 100MQ P FHS LR 4FIE

Q@ iF FHIEEAES, REELHESH

@ B 3%18 UL497B IAIE

@ EHIREEE (—E#E) : -40 ~125C

O REREERE (—HHHE) : -40 ~125C

R REREE

WS IR Part number system

and low capacitance of less than 0.6pF. Even with its small package
design, it is easily able to withstand 2,000A (8/20 i s) 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 100Mohm.

@ Use tin plated electrodes and are completely lead free.

@ This series are recognized under UL 497B.

@ Operating temperature limit : -40 ~ 125°C

@ Storage Temperature Range : -40 ~ 125°C

Bk TR FFIARRIE (Vs) TR R E R R E EaiZe
Series DC Spark-over DC Spark-over Taping form
voltage(Vs) voltage tolerance ‘
1
B2 PR EENER L| +15% T mE
HF, EMHFRIER. Taping
The first two digits are significant, M| +20%
and the third is number of zeros. _ —
f5l) 40137 \ il
40 x 10'=400v
Ex) 401 meanes:
40 % 10'=400v
7 L2 - .
B - R~ Dimensions WiEFIEEHE Recommended Land PatternPattern
L1 L2
3.50mm
T
L 4.0£0.2
w w 3.240.2
L T 2.340.2
L1.L2 0402 (mm) 2.9mm .
4.85mm [ 143 (Copper)
WiE Characteristics
BHRERE —— ULHAEINIE ™= &
BB FIaRE f IRIRmE Sy - e
e DC spark-over 5 BleitesEile Surge current RIAZE A UL recognized
Insulation resistance capacitance . Surge life
Part number voltage R 1kHzZ-6V max capacity test UL 497B
e c 2 File No. E175280
CSA70-301L 300V (255~345) DC100V o]
8/20 1 s-50A
CSA70-401L 400V (340~460) > 100MQ <0.6pF 2,000A . O
DC250V 300 times
CSA70-601M 600V (480~720) O

1) REREANESHARESHET. XTFRFMAERRL, FHASRENET.

: Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

WRiENOA e (S#1E) Surge Response Characteristics (Reference)

Xt 10/7004 s 4KV SR HINE LR
Response waveform against 10/700 u s 4kV
CSA70-401L

100V/div.
100V/div.

10 u s/div.

2« MITSUBISHI MATERIALS CORPORATION

AT SRR
Thyristor type 350V

R8I e
Varistor 390V

100V/div.

10 u s/div.

10 u s/div.

XFARRUORIBERE (FF].
Please see [Introduction] for the handling of the products listed in this document.
FKFIRIBIRES 18 FE B RIS %P 20

Please see page 20 for precautions when using the surge absorber.
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i85 2% A For Communication Lines 5“’*% :

CSA70 (/=) CSA70 [Chip Type) P

WIBARK (S #E) Insertion loss properties (Reference)
MEBFR, CSATORIAH0CPFLFHESEEE, B Fammkus

0 — @ HEEBERES.
\\ \\\\\ A r/" v \4$
N N ® /"'W As can be seen in the figure on the left, the CSA70 series can be used on
Q 5 \ megabit class lines without in bibiting the high-speed signals due to a low
: capacitance of less than 0.6pF.
[
o
S| -10 @
h =
£
-15 — OCSA70% 3|
@Varistor
@ Thyristor
20 [ T TTTTII
1 10 100 1,000

Frequency/MHz

B CSA70-401LHIITU-T K20si K21 EF XIS 1% (5%)

BimILIE: 10/700ps 1.5KV/4kV(250Q) £ 5%

Surge Test
N Rz3K % Response waveform N Rz 3% 7% Response waveform
10/700 u's 1.5kV 10/700 u s 4kV

I B
ENIEEEEEEN

100V/div
100V/div.

IR LSS S S S
HaEEERENEEN

10 u s /div. 10 u s /div.

ACRLAZREE : ACB00V(600Q)1s 5/%
Power induction Test

600 MABFTR, EA&RKER, CSAT0-401LAMBIFHEERTHE. R, H%
FEfT. BEFEHATN.
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
SR ECR)
Surge(times)

ACZ Xk : AC230V(10~1000Q)15min.
Power cross Test

{BSMIIAC230VES, CSA70-401LKMA .
However, AC230V is too low for CSA70-401L to react.

W EFT7R, CSA70-401L#F&ADSL POTS* 4 EE88 FAMIE : ITU-T(EIPREEEELER i3 M 8K 205K 21 (Basic Test Condition(EEA X1 514)o

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

BIEEEHiESNEITI. Please refer to page 94 for soldering conditions.

XFARRUORIBERE (FF].
Please see [Introduction] for the handling of the products listed in this document.
FKFIRIBIRES 18 FE B RIS %P 20
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For ESD

DSP

L b=

OF BTHEHTM. TL&EBIRE. VIR, BSHERERLMFFRE

OF ATEREE. BARABIENBE(DSP-141
OF AT HARBrFRE

O EREEEE (—M#iE) : -40 ~ 85T

O REFREEE (—MHHE) : -65~125C

BESH#IF Part number system
DSP 301

NEIER M)

N

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.
@ Operating temperature limit : -40 ~ 85°C
@ Storage Temperature Range : -55 ~ 125°C

S00B

B3k HRBBEFHEE (Vs) HRBBEFREERFRE BERR
Series DC Spark-over DC Spark-over Packing form

voltage(Vs) voltage tolerance
1
AR B AR, SERRE (HH26mm) . bR
Bl ﬁ%@ig%%ﬁ%éi&ﬂ? M| +20% ATF Axial taping (taping width 26mm), ammo pack taping
The first two digits are significant, N | +309% A21F ) % (HES2mm)  BEEE )
and the third is number of zeros. - Axial taping (taping width 52mm), ammo pack taping
— e (WHE52mm) « E&
i) 381 %?5300 AZ1R Axial taping (taping width 52mm), Reel taping
X =300v P 7 % 3
Ex) 301 meanes: C04F R ﬁm% LA
al adial, ammo pack taping
30 % 10'=300v B
S00B Bulk pack
/7 o1 - .
B - R<F Dimensions
B4 mm
Unit : mm
¢2.6i0.4¢ =
(& I Lwaotoos
C v T e ﬁ
T —
30.0+3.0 7.0£1.0 30.0%3.0

M#rid@ Marking

l |

'

Eatae] #—faW First color band ¥ Second color band # =% Third color band
Color code 2 Part number £ EHATE The tens dijit of product Lot No. EFHEAMIE The unit dijit of product Lot No.
=z Black 0 0
B Brown 1 1
I Red 201M 2 2
s Orange 301N 3 3
= Yellow 4 4
% Green 501N 5 5
= Blue 6 6
ES Purple 751N 7 7
x Gray 8 8
=] White 141N 9 9
W45 Characteristics
Eﬁ o _E SESER S .
il = E;gﬁs[iﬁf\ir& | ?E%Bﬁﬁ Electrosfzgﬁzfacitance Sl;rﬂgfcmarint iﬁﬁ%.ﬁ
Part number voltage EEem (ESEETES 1kHz-6V max capacit Snge (i
g IR Racy test
Vs C 8/20 us.
DSP-141N 140V (98~182) DC 50V
DSP-201M 200V (160~240)
DSP-301N 300V (210~390) > 100MQ be 100v <1pF 1,000A 1,500pF-FJQ-10kV
200 times
DSP-501N 500V (350~650)
DC 250V
DSP-751N 750V (525~975)

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
FKFIRIBIRES 18 FE B RIS %P 20

Please see page 20 for precautions when using the surge absorber.
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For ESD

DSP

BVt 4514 (S8#{H) V—t Characteristics (Reference)

Ne-Tube-80(Dark mode)

Ne-Tube-80(Light mode) -
DSP-201M _

0.5

02 — -

0.1 B R \ L
0.01 0.1 1 5

BtiE) time (u's)

« SR PRz N R B 2E RS R A I

- FERARERIRL

- Rapid response against electrostatic discharge with instantaneous rise.
- No dark effect.

W ERERMEL Y1 (S#({H) Electrostatic response characteristics (Reference)

g EEE  Original waveform DSP—201MIRE A (BE. BS)
500pF-500Q-10kV DSP-201M Response waveform (Light & Dark mode)

= =
kS 2
< <
N N
1 u s/div. 1 u s/div.
Ne® (80V)Ni SLE (RS ) Ne®(80V)Ni SLE 4 (BH)
Ne-Tube-80V Response waveform (Dark mode) Ne-Tube-80V Response waveform (Light mode)
= = ]
S 2
=> =>
X x
) N “
1 u s/div. 1 u s/div.

XFARRUORIBERE (FF].
Please see [Introduction] for the handling of the products listed in this document.
FKFIRIBIRES 18 FE B RIS %P 20
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1 1205 For ESD

=EH DSP High voltage DSP

W= MFeatures
@ LM E/NIG, BB FHBEEATEE @ High DC spark-over voltage
(%%B1000. 1500. 2700. 3000V44~ G@F) (4types; 1000, 1500, 2700, 3000V) in spite of compact size.
@DSP-272MAJi& [ZAC1200V-3FH 8, AC1000V-14 $H. DSP-302MTA]i& 7 @ DSP-272M and DSP-302M each correspond to 1200volts rms 3seconds or
AC1500V-14 $HHIACIK I 1000volts rms 1minute and 1500volts rms 1minute AC withstanding voltage
@ FFHEIRIBR B, REIBER tests respectively.
OFHEAE/N, BEMEI00MQ E)EE @ Quick response for electrostatic surge and low limiting voltage.
O RENNREHERBEREEL @ Small capacitance and excellent insulation resistance (100M Q min)
@ TRk @ Stable for repeated electrostatic test conditions and environmental
@ LA AL fluctuation.
O EAIREERE (—MMIg) - 40 ~85C @ No polarity.
O RIFRELE (—MRMK) : 65 ~125C @ No dark effect.

@ Operating temperature limit : -40 ~ 85°C
@ Storage Temperature Range : -55 ~ 125°C

WA SR Part number system
DSP — 272 M —  A21R

#54 ERMEFBEE (Vs) HERBB BB ER T RE 2
Series DC Spark-over DC Spark-over Packing form
voltage(Vs) voltage tolerance
1
B2 M FRAEEENFTRH HEmT (H3826mm). BEHR
= SN RTERR. M| *20% ANF Axial taping (taping wid?h 26mm), ammo pack taping
The first two digits are significant, A21F ) AhEART (HEE52mm) . REHE )
and the third is number of zeros. Axial taping (taping width 52mm), ammo pack taping
- s (f3E52mm) . £
Bil) 272%7% 27 x 10°=2700V A21R Axial taping (taping wifith 52mm) , Reel taping
Ex.) 272means 27 x 10°=2700V x
S008 B
Bulk pack

Bk - R~ Dimensions

Eﬁ:mm
Unit : mm
4 A i‘aoﬁoto‘os
T 3 v T
30.0%3.0 7.0+1.0 30.0%3.0

M#rid Marking

AR Color code E—/AE First color band E_ &% Second color band
> K #IE Part number £ S IE The unit digit of lot number
2 Black 102M 0
) Brown 152M 1
a Red 272M 2
i3 Orange 302M 3
# Yellow 4
% Green 5
= Blue 6
ES Purple 7
x Gray 8
B White 9
MiE Characteristics
< BERE e
) = BRI E FEEdiEk Electrostatic ACITif B8 & L RiBZ D
Bs DC spark-over - ; A ? " Surge current "
Insulation resistance capacitance AC withstanding . Surge life
Part number voltage capacity
IR 1kHz-6V max voltage test
Vs c 8/20us.
DSP-102M 1,000V (800~1,200) —
DSP-152M 1,500V (1,200~1,800) —
>100MQ |  DC500V <1pF T 300A 1.500pF- 0010k
DSP-272M 2,700V (2,160~3,240) AC1.200V-3s
DSP-302M 3,000V (2,400~3,600) AC1,500V-1min

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
46 KT RIBIRMEE B A B R TUE 1%P.20.

Please see page 20 for precautions when using the surge absorber.

2« MITSUBISHI MATERIALS CORPORATION



1 1205 For ESD

=[EHE DSP High voltage DSP

BV—I $1$(5%#{H) V—I Characteristics (Reference)
DSP-272M DSP-302M
3000 3000

2000 2000

1000 Glow discharge region
FE SRR

e E Discharge voltage(V)
JEEJE Discharge voltage(V)

1000 Glow discharge region
Arc discharge region Arc discha}rﬁg{e region
Fa SRR A SR
0 | | 0 | |
10-3 10-2 10-1 1073 102 10-1
 HERRIRA)  HEERA)
Discharge current (A) Discharge current (A)

W ERE ML Y1 (S#({8) Electrostatic response characteristics (Reference)

g EEFE  Original waveform
500pF-5009-10kV

5 u s/div.

DSP—272MM Rz
DSP-272M Response waveform

DSP-302MHa 5z 2
DSP-302M Response waveform

5 u s/div.

%?Kﬁﬂm&tﬂlﬁlﬂu«- (F l
Please see [Introduction] for the handling of the pro
9@
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By HE

CSA30 (M E=)

For ESD
CSA30 [ Chip Type]

CSA30 (3216 etk ) RMEA X BiEssE ARERKE. RAAQATAREZEE
FENHBR AR, W THRERBEEMAEET 1pF L THREESE.
RS, BEIRBN 21X 150pF-330Q-25kV, £ 4 IEC61000-
4-2 IERK,

W=

O T4 S ERENEIEAIR 55 A R AR e
@ EAREERIEE

O XA AN, AFRBRINRIBMAKRE
@HHEE/N, ATRTSMER

O S RN

[ B e oS

@ 754 IEC61000-4-2 ##&
O EAIREEE (—HEME) :
O RERETEE (—AHE)

-40 ~125C
-55~125C

WA SHE 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.

B Features

@ 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

@ Operating temperature limit : -40 ~ 125°C

@ Storage Temperature Range : -55 ~ 125°C

B IR BB FIREE (Vs) TR TR E R VTR E e
Series DC Spark-over DC Spark-over Taping form
voltage(Vs) voltage‘ tolerance
BfMERTREENENST, | | N | +30% g |
EIMBFRTFR. Bulk
The first two digits are significant, +30% - |
and the third is number of zeros. Q —20% T T’ﬂ?T
apin
Bl) 141 %R P9
14 x10'=140v
Ex) 141 meanes:
14 x10'=140v
B - R~ Dimensions WiEFERHE Recommended Land Pattern
L1 L2
77 pavas
I 2.0mm
- T
L 3.2+0.2
— / W W 16202 [ 22mm |
L T T 16+02 5.0mm
L1.L1 0.5%0.25 (mm) |:| A% (Copper)
M43 Characteristics
ERMEFREE BEAE N =
# 5 DC spark-over Insulaﬁ?fgiiﬁétance Electrostatic capacitance 'E'ﬁi ?e(lifeﬁ?eﬁft%)
Part number voltage IR 1kHz-6V max Cont gtd' h
Vs c (Contact discharge)
CSA30-141N 140V (98~182) DC50V
> 100MQ <1pF 150p;(-)3t?r?12;25kv
CSA30-401Q 400V (320~520) DC250V
WX F IEC61000-4-2 EAbout IEC61000-4-2
@ B ERK @ Electrostatic discharge immunity test

150pF-330Q - 2 ~ 8kV  (iEfubikea)

2 ~15kV (ZSHH)
CCSA30 E% 150pF-330Q-25kV &R IBIT 2,
SE&HE LIRERK,

WIREFHIESNE 94 5.

48

150pF-330Q- 2 ~ 8kV (Contact discharge)
2 ~ 15kV (Air discharge)

CSA30 series easily able to meet requirements of IEC61000-4-2.

Please refer to page 94 for soldering conditions.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
KT RIBIRM S B E A B R TUBAI%P. 20,

Please see page 20 for precaul\ons whan using the surge absorber.
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By HE

CSA20 (M HF=)

For ESD
CSA20 [ Chip Type]

CSA20 (2125 k) R R A EE ARBERKE. RAXQAAHES
EMENHBRARX, XU THRRORBIEOASE 1pF U THERSEES
B, KEREH/NT, FHERBMEIX 150pF-330Q-20kV, T£HE
IEC61000-4-2 HIEK o

L koI

@ EEEEERE MM FRE R AR K
O EARHFETIEE

O XA AN, EFRRNIRIBMAE
@A E/N, AIATEMBgE

@ SHELMEMEFIE

[ EIDEESaES

@ 754 IEC61000-4-2 #it&

O EAIRETEE (—MRHHE) : 40 ~125C
O REFRETE (—MHMK) : -556 ~125C

WA S IR Part number system

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.

B Features

@ 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

@ Operating temperature limit : -40 ~ 125°C

@ Storage Temperature Range : -55 ~ 125°C

B3k ERBEFHEE (Vs) TR TR E R RE Exbei e
Series DC Spark-over DC Spark-over Taping form
voltage(Vs) voltage tolerance ‘
=% — vz |
AR FRREEENTEHT, 3= )
BIHFRTER. N| *30% B| B L
The first two digits are significant, .
and the third is number of zeros. Q +30°% T %%
— —20% Taping
B 141KR:
14 x10'=140v
Ex) 141 meanes:
14 x10'=140v
H#1K - R~F Dimensions WIEFIEEHE Recommended Land Pattern
L1 L2
77 pavas
7 :
w w 1.25+0.2
L T 1.25+0.2
L _‘ Lili 042025  (mm) 1 2mm ‘
4.0mm
(1 4@sa(coppen
WiE Characteristics
ERMEFREE BEAE s =
# 5 DC spark-over Insulaﬁ?fgiiﬁétance Electrostatic capacitance 'E'ﬁi ?e(lifeﬁ?eﬁft%)
Part number voltage IR 1kHz-6V max Cont gtdi -
Vs c (Contact discharge)
CSA20-141N 140V (98~182) DC50V
> 100MQ <1pF ! 50p563t?n()12;20kv
CSA20-401Q 400V (320~520) DC250V
M <F IEC61000-4-2 B About IEC61000-4-2
@ B ERK @ Electrostatic discharge immunity test

150pF-330Q - 2 ~ 8kV  (iEfubikea)

2 ~15kV (ZSHH)
CCSA20 B % 150pF-330Q-20kV &R IBIT 2,
SE&HE LIRERK,

WIREFHESIE 94 1.

49

150pF-330Q- 2 ~ 8kV (Contact discharge)
2 ~ 15kV (Air discharge)

CSAZ20 series easily able to meet requirements of IEC61000-4-2.

Please refer to page 94 for soldering conditions.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
FKFIRIBIRES 18 FE B RIS %P 20

Please see page 20 for precautions when using the surge absorber.
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e

At A SPD

LITOL/LTP % %I

For switch board NEW

LTP

ZLHIRBRIARE "LITOL" RIATRIFEMBFIRERERNE T RB (FF )
IREEREHENRE. LTP RIFIAREEEHENRELEN.

L E=T

@ 1 B{EFRIFLIE. XTihiE

QR EMREMIEEH L

O EHIRMES BT, FHRKK

@ HFER E AC125V/AC250V/AC400V
O ERABIT, SMETHE, RIPNE
@THF%4 1| (JIS C5381-11) HORIEMIE &4
O ERREEE (—M#HK) : -25~85T

O REREERE (—MHg) : —

W s B 7 A 51

@ NC HlPk. MEBIIHN. VEFE

LITOL Line Surge Protector has been developed to effectively protect all
types of electronic equipment and machinery from induced surge voltages
from lightning and from electrical noise.

The LTP series can be installed in control boxes and in switch boards.

B Features

@ 1 unit can protect between lines and between ground
@ Compact and easy to mount
@ Durable against multiple surges, long life
@ Compatible with rating of 125VAC/250VAC/400VAC
@ Responds quickly to lightning surges, protects devices
@ Satisfy with Classll surge test condition.

(JIS C5381-11)
@ Operating temperature limit : -25 ~ 85°C
@ Storage Temperature Range : —

M Applications

@ NC tooling, arc discharge machining, robots, etc.

(BETE)
BEEHEMNEALER, SN), T, E . LTP-2500 (LTP-1250, LTP-40001) LTP-25000
BELR L HARNERT, TS RRMEEL S I3 R-R, S-S(N-N), T-T, E-E EHE3AC250V
A Three-Phase 3 wire AC250V
BT RO
(Wiring method) sO =
There are name plates of R,S(N), T,E in power line input of machine control TO ’ E
panel. Please connect corresponding parts of “LTP-25000 (LTP-1250, LTP- [
4000])" to the above, like R-R, S-S(N-N) and T-T, E-E. RSTE 220v/110V {gg
LTP-2500 gé ‘;g SPUO’%?Y" |__|Computer circuits|
=
WES#IE Part number system - -
AR MEBE i2s
Shape Rated \‘/oltage co‘de
125 AC125V R | Imax=20kA
Al IRIIAE
250 AC250V F Operating indicator LED
400 AC400V
WK - R<F Dimensions o
Unit : mm
60
(BakmiR28)
LTP series
W45 Characteristics
w e RAELERBE FRFRI R B RAHEER B ERIPFR A IhRER T
P ) Maximum continuous operating voltage Nominal discharge current |Maximum dischaege current Voltage protection level Operating indicator
art number U
c In Imax Up 1) 2)
AC150V (#1483 £) %% Line to line 1.2kV
@ b= (Single-phase 3 wires) #— GND Line to ground 1.5kV
AC275V (318 3 ) 10kA 20kA %% Line to line 1.5kV "
@D LTP-250RF (Three-phase 3 wires) (8/20us) (8/20us) #%— GND Line to ground 1.5kV YES
AC510V (3#H 3 £) %% Line to line 2.5kV
@ i (Three-phase 4 wires) £ — GND Line to ground 2.5kV

1) : ARFRAEE AL In (8/20 us) shpnAt
2): PRERTARE (BRHAEEFLT, BER)

50

1) : Nominal discharge current In : 8/20 us
2) : The LED isn't replace the immediately.

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
FKFIRIBIRES 18 FE B RIS %P 20

Please see page 20 for precautions when using the surge absorber.



BB SPD HEm For switch board NEW

LITOL/LTP %7 LTP

B EREANEAZSEHERER. EHRMEETR

M Intrusion route of lightning surge and measures against surge to switchboard and control panel

T 36l Example: Power Line of Factory
BEE
% Induced lightning
T Q) e s3I L
/ - }:ﬁijiﬁgvloéﬁ;ﬁggemlead cable LITOL LTP%?U E’\]E‘E%fﬁﬁ Communication lead cable
=ERAL Install location of Litol LTP series BEE
i EELFEL ‘ \(I:duced lightning
igh voltage ZHIgE
distribution line (REBREABER) -

Power receiving equipment
(High voltage surge arrestor installed)

REEGIE

Equipment control panel

KRR &
Low volge
switchboard

ARG FEL IR P

Low volge power line

REREL (mgemT) —
Low voltage power line
(Buried underground)

) ~
ERi2S: Symbol I
{RIERELZ  Low voltage power line — .
115 - {554 Communication and signal ling  se—
EREE Lightning surge - N

BETEN, REBEESRBLE MBRARELTOL, REREEARSEREET AHIR

- kR

Annular ground plate

- ]v;/"

ATl . & W88, SRR,

In case of lightning, abnormal voltage intrudes If Litol is not installed, abnormal voltage may directly reach

into the factory via the distribution line. the facility equipment in the factory and destroy it.
BLITOL(LTP)EYFi& M The effect of Litol

7 LITOL F LITOL
No Litol THAEE With Litol
Lightning surge e
- ' R
N
T {

R > ™ N

N o BFigE

N " o ML > ° ﬁé !

fﬁ?ﬁﬂ%f - BFEEEE < ° Electrical

arth leakage breaker = ! equi
quipment

Electrical LITOL do not
equipment E Litol breakdown.
breakdown. =

E

EHEBNEEERN LB TFIRES, SHESEBHN® . _ I
R 3R, LITOLR—AFFX, FHFE, REFLRNRAIBEXHM.
The energy of the lightning surge reaches the electric equipment directly,

Litol is like a swich, normally open and closes only at the
leading to malfunction such as destruction of semiconductor parts.

moment lightning surge is applied.

OLITOLKERBENFERERBABERIFHIRENMEZERUT, PIIEREHRIT.

@Litol (LTP) limits the abnormal voltage of induced lightning surge to below the withstand voltage level of the equipment to be protected,
and prevents destruction of equipment.

XFARRUORIBERE [FF].

Please see [Introduction] for the handling of the products listed in this document.
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Taping-Packing

BEEHEREEFERX Packing quantity - Packing form

® X CSA20,CSA30: #&E CSA70,CDA70: #i= FA44: #E FA55: #& DSA: #= DA53: #=
Form CSA20,CSA30/Unit quantity | CSA70,CDA70/Unit quantity FA44/Unit quantity FA55/Unit quantity DSA/Unit quantity DA53/Unit quantity
B type : 1004~/%%
Atype: 1001/4% B type : 100pcs/bag
A .
Bulkgga%;?ng in B type : 5001/5% Atype: 100pcsibag E15E : 1004/4%
plastic bag B type : 500pcs/bag 05F25 : 1004/4% E15E : 100pcs/bag
05F25 : 100pcs/bag E25E : 1004/4%
E25E : 100pcs/bag
HeES (K A22F : 8001M/4E A22F : 5001M/%8 A22F : 5001M/48
Axial taping (in box) A22F : 800pcs/box A22F : 500pcs/box A22F : 500pcs/box
GO4F : 10001M/48
GO4F : 1000pcs/box GO4F : 10004™/48
ZEEE (F3%) HO6F : 12004™/44 GO4F : 1000pcs/box
Radial taping (in box) HO6F : 1200pcs/box HO6F : 10001 /48
HO6G : 12004™/48 HO6F : 1000pcs/box
HO06G : 1200pcs/box
SMD%i (%) T type : 20004/%
SMD taping (in reel) T type : 2000pcs/reel
® R DSP: ¥& SHEDSP: H2 DSS: #& =HEDSS: #E DE37: #& DSAZR DSANR,DSAHR: #&
Form DSP/Unit quantity High voltage DSP/Unit quantity DSS/Unit quantity High voltage DSS/Unit quantity DE37/Unit quantity DSAZR,DSANR,DSAHR/Unit quantity
DSAZR,DSANR : 2001™/48
Bk SOOB : 2004/4% DSAZR DSANR : 200pcs/box
Bulk packing in S00E : 200 ! /7;
plastic bag : 200pcs/bag DSAHR : 1004~/58
DSAHR : 100pcs/box
A11F : 20004™/38
A11F : 2000pcs/box A21F : 10007M/48 A21F : 1000148
A21F : 2000148 A21F : 1000pcs/box A21F : 1000pcs/box
HERHE (%) A21F : 2000pcs/box A12F : 10004M/45 A12F : 10001™/48
Axial taping (in box) A12F : 10004/58 A12F : 1000pcs/box A12F : 1000pcs/box
A12F : 1000pcs/box A22F : 10004~/48 A22F : 10001N/48
A22F : 10001N/48 A22F : 1000pcs/box A22F : 1000pcs/box
A22F : 1000pcs/box
A21R: 40001~/%& A21R: 30001~/%&
R RS (F) A21R : 4000pcs/reel A21R : 3000pcs/reel
Axial taping (in reel) A22R: 30001/% A22R: 30004/%
A22R : 3000pcs/reel A22R : 3000pcs/reel
DO4F : 2000/48
(DE37-272MBL RIS
ZEgmE (F5R) CO4F : 20001/48 CO4F :  20004/48
Radial taping (in box) CO04F : 2000pcs/box CO04F : 2000pcs/box DO4F :2000pcs/box
(Except more than
DE37-272M)
RE%RE (BK) CO4R : 30001~/%
Radial taping (in reel) CO4R : 3000pcs/reel

X BLAMSMIBEERR, E5HARMHE.
Please consult us for the packingform except the above.
Bgk% (S00B) mEE%E (AU1F - A12F)

REEE (Co4F) RERFE (FA55)

Bulk <S00B> Ammo pack <A11F - A12F> Ammo pack <CO04F> Ammo pack <FA55>
120mm
B B
150mm FA55
| CO4F GO4F | HOBF
! 47mm 48mm 40 | 40
o 85mm 182mm 140 | 145
A 255mm A 335mm 330 | 330
RFEEE (A21F - A22F) BHEEE (A21R - A22R) BEE
Ammo pack <A21F - A22F> Reel <A21R - A22R> {CSA20, CSA30)
N 1 Bulk
{CSA20, CSA30)
i Ale
A ¢ 14min
B @ 35min
U U C 400max
W c w | 68mm

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
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Please see page 20 for precautions when using the surge absorber.
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Taping-Packing

B4 Taping

E 4T Axial taping

N HhiE
25 Axial Taping(mm)
= = Syl Al A21 A12 A22
R 15 )
e % - W | 280 t15 | 50 ¥20 | 50 F15 | gy 420
[ T P P 5.0%05 10.0+0.5
T\EEZE‘_,.:_/ ; Li-L2 1T 1max. AT 1max.
[ $ z T 6.0+1.0
l—j z 1.0 1.0max. | 1.2l 1.2max. | 1.0l 1.0max. | 1.2l 1.2max.
R hFABEH ST
L] L L = Lead wire must not project tape.
sl LW LTS t 328F 3.2min.
S 0.84F 0.8max.
2[4 : CO4F
TEN B EDSP. BHEE DSS A% K& DE37-272M A L Mg G .
Radial taping:C04F == P pr
) . . . i2 a4 CO4F
ngt)rr: V?Itage DSP, high voltage DSS and more than DE37-272M is not provided Sym?ol Radial Taping CO4F (mm)
in this form. b 127410
Po 12.7£0.3
P1 3.85+0.50
P2 6.35+1.30
H F 5.0%0.5
+1.0
o o |PaE w 180 ¢
& \\ IW1 Wi 9.0+0.5
“ v v v )/ w Ho 16.0+0.5
Do
H1 322U (32.2max.)
Ps Do $4.0%0.2
A8
2147 : DO4F
&R E DSP. HHJE DSS RFIK#Bid DE37-272M LA L& .
Radial taping:D04F
High voltage DSP, high voltage DSS and more than DE37-272M is not provided i & 4%t DOAF
in this form. Symbol Radial Taping DO4F (mm)
B 12.7£1.0
L P P i Po 127403
iw E P1 3.85+0.50
Ej] Ej] P> 6.35+1.00
- [ 7 5.0+0.5
. 1 J
+1.0
18.
P ||F W 80_0s
Ho \ TW2 Wo 13.0+0.5
// | ! \\ Wi Wi 9.0+05
a a a W
\\ Do )) Wo W2 3.0max.
Ho 16.0£0.5
Po Do 4.0+0.2
S %%1 Ah 2.0max.
Hi 31.0max.
t 0.6*+0.3

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
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Please see page 20 for precautions when using the surge absorber.
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Taping-

Packing

B4 Taping

ZE4TE : G04 * /HO6 *

Radial taping:G04 * /H06 *

e R4t Radial Taping (mm)
Symbol GO4F HosF H06G
P 12.7+1.0 15.0+1.0
Po 12.7+0.3 15.0%0.3
P+ 3.85+0.50 3.75+0.5
H1 P2 6.35+1.00 7.5+1.0
HO > Ps 11.0+1.0 11.0+1.0
+ +
salls . p et
- —05 - —05
\ Wo 13.0%0.5 13.0+0.5
P Wi 9.0+0.5 9.0+0.5
W2 3.0max. 3.0max.
7 Ho 16.0+2.0 16.0£2.0 19.0£1.0
Do 4.0+0.2 4.0+0.2
Ah 2.0max. 2.0max.
H FAd4(28.0max) FAd4(28.0max.) | PA4(30.0max)
ta 0.6+0.3 0.6+0.3
t2 1.5max. 1.5max.
DE37 &%l DE37 Series
g e RZE%T  Radial Taping (mm)
Symbol GO4F G04G HO6F H06G HO6K
P 12.7+1.0 15.0+1.0
Po 12.7+0.3 15.0%0.3
P1 3.85+0.50 3.75%0.5
P2 6.35+1.00 7.5+1.0
F1 5.0+0.5 7.5+0.5
w 180770 180 170
Wo 13.0£0.5 13.0+0.5
Wi 9.0+0.5 9.0+0.5
W2 3.0max. 3.0max.
Ho 17.0£1.0 ‘ 19.0£1.0 17.0£1.0 ‘ 19.0+1.0 ‘ 19.0%£1.0
Do 4.0%+0.2 4.0+0.2
Ah 2.0max. 2.0max.
H1 28.0max ‘ 30.0max 28.0max ‘ 30.0max ‘ 30.0max
th 0.6+0.3 0.6+0.3
t2 1.5max. 1.5max.

FA55/FA44 225l

FA55 | FA44 Series

XFARRUORIBERE [FF].
Please see [Introduction] for the handling of the products listed in this document.
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Please see page 20 for precautions when using the surge absorber.
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WEREE Taping-Packing

B SMD % (CSA20 &71)
SMD Taping  (CSAZ20 Series) ZEREE (RER) Reel 4T unit (mm)
A B (3 D
a%ies EXl BEHE
Packing code Series Packing Qty = P 180,% ¢60+& $13.040.2 R10.5+0.4
- -—-|-f |B
L] E Wi W2 r
T CSA20 2,000
2.0£0.5 9.0%£0.3 11.4%£1.0 0.5
Wi
W2
BT Plastic carrier tape &4 unit (mm)
THBAMEHFL Embossed compopent compartment rﬁéaﬁ A B c D E F
fﬂilﬂ Sprocke: hole
({ @/ CSA20 |1.45*0.10| 2.2%+0.1 8.0+0.2 |3.50%0.05|1.75+0.10| 4.0%+0.1
O /O @ @*
| - | 2
G H J K t1
[ [ l FEEO
—L | | |
Lt IGIH! CSA20 |2.00*+0.05| 4.0*+0.1 | ¢1.5+0.1/1.42+0.05|0.25+0.05
MK }*’F*—:—“ 0
— D,G MR~ AR FHHIME
Dimensions of D and G are the values at center of the hole.
M SMD & (CSA30 Z&71)
SMD Taping (CSA30 Series) BRER (ARER) Reel B unit (mm)
A B C D
aFies 75l BEYE
Packing code Series Packing Qty =
$180_% $607%] $13.0£02 | R10.5+0.4
—— |4 B
T CSA30 2,000 B E Wi We r
2.0%0.5 9.0%£0.3 11.4%£1.0 0.5
Wi
W2
BRI Plastic carrier tape 47 unit (mm)
TN FFL Embossed compopent compartment FAT
ﬁ%@ﬂ Sprocke: hole mark a E © v 2 P
IE CSA30 19+0.2 | 35*0.2 | 8.0%0.2 |3.50%+0.05(1.75*0.10| 4.0%0.1
O c{ ®/ o @ -
I c 2T
[ [ ll@}@@ -3 R B I B
| | mark
"» \ |
| \«*—H CSA30 [2.00+0.05| 4.0+0.1 |¢15*3" | 1.8+0.2 [0.25+0.05
F
D,G IR~ A MEFHHIME
Dimensions of D and G are the values at center of the hole.
M SMD %H# (CSA70/CDA70 271 )
SMD Taping (CSA70/CDAT70 Series) RS (AR Reel 4L unit (mm)
A B C D
BFES £ BEYE
Packing code Series Packing Qty =
¢360 LT ¢50.0 1 E $13.0+0.2 21%+0.8
—— 4 |8
CSA70 . E Wi W2 r
T CDA70 2,000
2.0x0.5 13.0£0.5 184 AT 1.0
Wi
A W2
o) HES Plastic carrier tape BT unit (mm)
TLAFBAMFE S FL Embossed compopent compartment FAT A 5 c 5 e .
%ﬁ’%@ﬂ Sprocke: hole mark
CSATO | 36401 | 43201 | 12.020.1 |5.500.05|1.75£0.10| 8.0%0.1
O /O @ @7 CDA70
| )
3alzl=zin e} 3 R N
| \ mark
\ |
Lt \G\H‘ ; CSA70
T 2.00+£0.05| 4.0+0.1 [¢1.55+0.05 2.5£0.1 |0.30+0.05
K A L F CDA70
D,G MR~ A M REFHHIME

2« MITSUBISHI MATERIALS CORPORATION
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Dimensions of D and G are the values at center of the hole.

XFARRUORIBERE [FF].
Please see [Introduction] for the handllng of the products listed in this document.
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NTC # Gy FE
NTC THERMISTOR ¢

e

s =l |

THERMISTOR

NTC# i i FH Y B 4 5 1

NTCAHBREEAMEERHHNAKRME. A-REREAE—SMdEN
B, BAREIELEEEWNEHREEE. Ait, EXI/NEEHEN, TR
ARMAE. BEFEEIN. WEMEETEMEROFER, THTEER
H. SHENRN. ARRRMSMEA. SENNE. SRR H, IE
BRI REFPHIEATEK.

M —iR FE
g ra FE RO FE—IR B RTIE U B =01 R oRo

NTC Thermistor basic properties

Negative temperature coefficient(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.

B Resistance - temperature characteristic

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

A1 (eqt) R=Roexp {B (1/T-1/To) }
R : BET (K) BHEBPEE R :resistance at absolute temperature T(K)
Ro : iBETo (K) KRIEFEE Ro :resistance at absolute temperature To(K)
B :Bvalue

B : BfE
XT (K) =t (C) +273.15

BCFRE, AGEANBEHAREEN, EEAXNEMBERTmE, &X
EZEALASK/C.
Hit, ERAMBEEERNNARIN, BE5ENEZBEFEE—ERE.

4k, EHX1FHBEBRX 2P RAIRE &I E,
BIRZE, AHAAELES.

T B AFE 55 SR 1B 2 g

X2 (eq2) BT=CT?+D

+xXC. D. EZEH.
%9l\ B4 E£UTRERMBENEANRSBEREREST L, EEHC. DX
o Hit, EENBENEER, REEEEHENT.

T+E

XT(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 yield different results from actual values if applied over a wide tempera-
ture 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.

@E#C. D. EMitHE @Calculation for constants C, D and E
EHC. D. EFJH4=R (GRE. BFEE) & (To, Ro) (T1, R1) Using equations 3~8, constants C, D and E can be determined through four
(T2, R2) (T3, Rs) , BiFs3~6ita. temperature and resistance value data points (To, Ro). (T1, R1). (T2, R2) and

HEBNASRET . To. TaHEMEMEKRKLHB1. B2, B3, KAEHRAUTER.

(T3,R3).
With equation 3, B1, B2 and B3, can be determined from the resistance
values for To and T+1, T2, T3 and then substituted into the equations below.

. In (Rn/R
Et3 (eq3) Bn= M
T T
. B1-B: T2-T3) - (B2-B T1-T.
24 (eqd) C=(1 2) (T2-T3) - (B2-B3) (T1-T2)
(T1-T2) (T2-Ts) (T1-Ts)
B1-B2-C (T1+T2 T1-T2
5 (eq5) D= (T+T2) (T1-T2)
(T1-T2)
6 (eq6) E=B1-DT1-CT1-T1
Please see [Introduction] for the handling of thiﬁfﬁgjzgfn tﬁ::iyfumlm.
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NTC # Gy FE
NTC THERMISTOR ¢

e

#aEfE THERMISTOR

@ [A1E T &
RIREBEA—RESME, K 25 CHRABHEEA 5 (KQ),
H50 (K) R EZE 10°C~30 CHImB A

SH

OIRBEBE—RESHER, KEHC. D, E

=25+273.15 T1=10+273.15

@t N\ Br=CT?+DT+E+50, K BT,

B HFEE

@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
(DDetermine the constants C, D and E from the resistance-temperature chart.

T2=20+273.15 T3=30+273.15

@BT= CT?+TD+E+50 ; substitute the value into equation and solve for BT

(®R= 5exp {BT (1/T-1/298.15)} ; substitute the values into equation and solve

OBHEHRN R=5exp BT (1. T-1.298.15)}, KR. for R
%T1104273.15~30+273.15 T : 10+273.15~30+273.15
O [i—iR E4FEE NE 1 BTR. @Results of plotting the resistance-temperature characteristics are shown
figure 1
10 150 100 75 50 25 0 20
o
S B
€ mp|
o
B BEK I
3 (1) B value(K) {—
& Ra (1)1500
1) (22500 1=
& =@ @300 1
— (4) (4)3500 1]
— (5) (5)4000 4+
(6) | | | §6)4500
001 25 3 35 4

1/T(x107°/K)

EE—EEAE (E-1)
RESISTANCE-TEMPERATURE CHARACTERISTIC(Fig. 1)

NEHEEZRE

FrEBMEERY (a) REEARRETEREZRH1T (K) HHEHZSE
FRZE LR,
HRX1MS, AIBHMEEEERS (o) SBEMXR.

. drR
daT

x100 =

0_1
R

X R a BIH 5 SRR IR E LA E 5 8 AR,

WRRRY

AR (5) REEAFEHERST
mELEAH1CHTENIIE.

, AYEATHESIESAAEE

B
—-x100

B Resistance 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.

(%.C)

A negative value signifies that the rated zero-power resistance decreases

M Heat dissipation constant

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

EATERE T, AMBEKEET, KERETRERNEPZEXA equilibrium. . ,

MR R Applying a voltage to a thermistor will cause an electric current to flow, lead-
ing 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.

P o
5= B (mwW,”C)
¥ (P=P-R=I-V)

FRmEFRREHEATINESG THARE. Measuring conditions for all parts in this catalog are as follows:

@25 CRIEES (DRoom temp is 25°C

@thEsI . FESIMBEL T RETUE. (@Axial and radial leaded parts were measured in their shipping condition.
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NTC THERMISTOR ¢
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BEREXINE
EREFERET, TELRRETOYERAE.
AR LR ERET HEDE

FREFICHRERMS CHRERERE, HTAITEHNE.
() BEDE-HAREX (RBEMIRE-25)

B EFIFiEaINE

SR AEBAE SR ERNERENEE, BSEAFENEE
LHEFEAHEDE. (JISHREL. ) BHEELAICH, &
VIR (T TR A T I

() BREFDE-tX BARY

W RIBIA R R T L Y LB B B &

REFHHERST, SRHEENKEREELZEIRZTUN, AR
Bﬂm:#;*&“aﬂ)]m ERLRERMEREEZN632%MBEERLTE

B8] o
AYRANTEREMNTIZATMN, 2R EtSAHEHENEETZ
BEELATXR.

THERMISTOR

B Maximum power dissipation

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 constant X (maximum operating
temperature-25°C)

B Permissible 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.

(formula) Permissible operating power= t X heat dissipation constant

B Thermal time constant

A constant expressed as the time for the temperature at the element 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 T2,
the relation between the elapsed time t and the thermistors temperature T
can then be expressed by the following equation. by ambient temperature
change.

T= (T1-T2) exp (-t/ 1) 4Tz (3.1)
= (T2-T1) {1-exp (-t/ 1) } +T1eeee- (3.2)

B T FRAHNE Rz B 8 A
X, EBSt=1lE, W (T-T1) / (T2-T1) = 0.632.

BEZ, WMEERNEXLTE, AERME~EYRIEEZEC3.2%RETLITE
A e 0 B A A e )

SR At S AR PR E R R X RN TR,

t T-T1
To-T1
T 63.2%
21 86.5%
3t 95.0%
41 98.2%
51 99.4%

-1 #IMRATEEE  Table-1 Thermal Time Constant

FRAFIEREATINELETHERE.

O L ZSHIRERENSOCE25CHLE, HEMMENRETHEIL2CH
EfE o

Q%5 RESIMEEN T RETUE.

BINEER, WARY. AMENEEHETRERE. ARFGMEN.

2« MITSUBISHI MATERIALS CORPORATION

The constant t 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.

Temp. (T)
BET

63.2%

|
|
|
|
|
|
T Fifie] t
Time ()

Measuring conditions for parts in this catalog are as follows:

DPart is moved from a 50°C envirconment to a still air 25°C environment
until the temperature of the thermistor reaches 34.2°C.
@Axial and radial leaded parts are measured in their shipping form.

Please note, the thermal dissipation constant and thermal time constant will
vary according to environment and mounting conditions

KFARBIMEERE (FE] -
Please see [Introduction] for the handllng of the products listed in this document.
XTSRRI BB RIUSEIE P60 ~ 610

Please see page 60~61 for precautions when using the thermistor.
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A& E Applications

OF Z IR HNEEAMER I @ Temperature compensated circuit in HDD
@CD.DVD ZI5FAHFEk @ Optical pickup for CD/DVD writing,

OPC THRHEELM @ CPU periphery temperature monitoring circuits,
@DC X IR Ry s s @ Temperature detection for DC power supply
@M IR A SR 1 25 H3E R M @Gain Stabilization for mobile phone

@ Temperature compensation of display contrast in LCD
@Temperature detection of battery cells

@7 RIRz R EHRS] (JFPLEAME)

O B RYR BRG] OB ERIP @Optical communication related equipment Laser transmission circuit
@t E = FALD R AYIE FEE temperature compensation

OMOS-FET HJidHL R P @ Temperature detection for MOS-FET

@DVC/DSC Wi M @DVC/DSC devices; Auto-focus circuits, plunger peripheral circuits, battery
Q@2 EIMER RBIEIR S (TCXO)HiBEAME pack temperature control circuits

QI TENH RN 2 4|B %A @ Temperature Compensation of Crystal Oscillators (TCXO)

@ = £ S IR A ME R TR @ Temperature compensation for ink-viscosity (Inkjet Printer)

@ Temperature compensation and detection for Car-audio equipment
E 1l

.LEQ Kﬁa’?fﬂﬁgﬁ'ﬂ IR @ Temperature compensation of LED parts (Ex LED head light)
OEHECU 2HIR KA @ Temperature compensation of car ECU unit

BZEH ARG Applications for automotive

SEan -ATREEREERN. BFLMER. THEE.
- AT ECU. BIRIR®E s 4
For ECU and power devices DC-DC Zsifi . Mt

For surface temperature, inverter,
3 >

charger, DC/DC converter, battery

- AFHE. K. #RE

For coolant temperature

2 ¢

FiaE=ER

For car air conditioner

FFEREA. LIDAR
For light and LiDAR

. &
e -
Y
mERNERE Temperature detection circuit
Ve Output Voltage  NTC:TH11-3H103F
© RL:4.7kohm
Vcee:3v
3.0
ADC 25
IC's S 2.0
Driver/Controller IC g 15
(Battery Changer, >
HDD,OPU,,.,) 10
05
ADC: AD¥eiis %0 %6 0 2 s 75 10
— OPU: Pick-Up Temp.(°C)
W BB AiE M Typical Applications
@b @Battery pack
ERATHHBEFREENEMA (TREM) £, ERSKERNFRAS Chip thermistor with high precision is used for the protection circuit inside
FE BRAE AR BRARIF T4 o the battery pack for mobile electronic devices.

{8 FHM4A  Li-ion battery pack

RI%  Fuse
o +
©
B3 RiARIC
/ - Protection IC o
s T
g
R 2
o —

sl FEREE
Discharge control Recharge control
FET FET

KFARBIMEERE (FE] -

Please see [Introduction] for the handllng of the products listed in this document.
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NTC # Gy FE
NTC THERMISTOR ¢

THERMISTOR $9") ' 0

ERIEED
H{EREE

LHEANEELS, NEEKEESEH, AMUEEERLIY FEMNEE,
MAMEESSIREE SR, RG-S, A, HTRERE, EXRBURIPE
BEREHETE.

W {E RIfE

BOETHHRERER, FTUESBUFESLK, FTENEZLSENREGHAS
HEER).

NEEEMKRIZH. BiREAT S SRS ERFT

DB BEMME. TEESEFmLE. THE. 85 85%)0KE
DFEEME. ATRESERNIRE

EOE 24N: 05700

S)RESHMEENESR

OREBETHK. M. &R BNAFBIGHR

TR T X B3R AT

8)HAth 5 _HIRIREEHE L HIHAT
BEVERGEMIE L WS ERIPIIGE, BRESSUHIRERRRRRE,
AIBALE R RENE %

L ko387l

Ef. T HRSEE LEMOBTHE, SEF-RREREOEL, ¥
HEREBOTESE, BHRLRE—BLEHE, SH2SHASBELS]
EREAMHSR%. ERATIKMEN, BrLHESHATRR.

N RFHIE
NRFRE. BE
BB -10~40C
HEIHEE: 70%RHUA T(RATAE)
2RTFHIR
HINGE124 AR
AF R EE
BETAR N ERFZHAEIE TETRANZHERNRE.
DRTFIAFT
BREETHEXEH SRS EGEIME KSR

BREEH
1EHEBRIESN A NERSE.
2)IRFIEFE AEES (RSB REC2Wt% LT ) 897~ .
3)REEHTBIRBEAN, AEIASSRERLIR, AL TESERFR
WG FHREE N TR, &b, HERUTEEHTEE.
B . 40kHz T
. 20W/LIAT
EEATE. 5 EhINA
4)IRBERS, AFRAZHVME AMEAR, TRETESERBERE. B
ERE f R i AR B B ER1/2~2/3 Atr e IR R H SR E .

Caution in Chip Thermistor usage

M 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.

M 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.

M Safety 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.

M 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
Output : 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. As a guide, top edge of the solder fillet is about 1/2 to
2/3 of the chip thickness.

S EmETE Too much solder
\

HEAL (BK)  Reference line (Maximum)
A/IiER (4574)  Optimum solder amount

SIEHELRBERETIREENIFIABEFIRAESH, FRERTHSL
ERE. BERTEBHREN, RREBEEMSEI R~ ERMHT
KRS,

6T ERD BN, ATFERFIINMENMER, SIERIE L A8
BEBMDETTE.

BHEEEED

BELEAENEREEENER, TNRRSSEMRRES K. BXAR>
RABEEARBEZL, BEERATKR.

2« MITSUBISHI MATERIALS CORPORATION

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.

M Other caution

Use this product within the specified temperature range. Feel free to contact
us when you have any questions regarding our products.

KFARBIMEERE (FE] -
Please see [Introduction] for the handllng of the products listed in this document.
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Please see page 60~61 for precautions when using the thermistor.




NTC # Gy FE
NTC THERMISTOR ¢

e

s =l |

THERMISTOR

WA ERRERIEEN
BT TR, UM LSRN EBER R R R RT3 R
RE.
1) AEEBEREREBES ARTILT 0. EERTARME
B, WELERRE R S AL TBRRL
2) BIHREE, FHTARERENERITELE,
e
3) AOER BT T AR
4) BFESENSHAMETRE, THE3RELUBEREE S

EIREEE. WERMNESEHARE, EENHERFHIMMIIE
RE.

5) FAEERREEEMIMER.

6) FaMmMNBHERRETERGNIRRESZL.

7) BAGERSBEIRENIRGTHRMERN, ABLEREE,
FHURBRE REBRE". "ANERRERSIENAMERE"
EREMREIE.

8) HEHBRTHIRENEAN, BRERERIPEERFRAHERSE(E
BSE) K.

9) EBERINETEMAPENAKERREN, ERRUIPELDRETH
BOKSGESH), MFEFOBISEREMEIKRESHIZT.

WINEFEEBE

MBRHMERN, ATREZNMBAREK, TEFABE TEFRE
Fiiko

10) EREME EHIRED R ERET.

1) BOLESHERNMASL.

12) BOELEHMRRERMIRWRE. T, AESFELERR
EE 8

13) BARMNBRSEFED(SERR)REBENK " - BB
%, Bz Jfﬁ!‘i?%ﬂiﬂ‘ﬁ

14) ENFEBHIRESE B G MM SAREIIRE (CL2 - NH3 - SOx - NOx) L
RaEmEmdn. 2ok Bl BB TS E R,

15) ERMBIHATRESIERIREIEENIE, WAEREMRN, NHRERER
EARISTREMAGERR SRR ERGZ A~ EEMAB A
=.

ERREFEMREZAL, BEORARHEANR.

B Thermistor sensor precautions

Follow the below guidelines to prevent damage to the sensor and damage or
improper functioning of the surrounding electronics this is used in.

1) Sensors are for specific applications. Contact us if you intend to use
beyond these specifications.

2) Perform soldering performance testing during design of your product to
confirm it operates as expected.

3) Do not exceed the rated electric power.

4) Use less current and voltage than the dissipation current and voltage
rating, or self-heating will cause the resistance to decrease and could
cause a permanent change in the sensor or cause equipment to
malfunction.

5) Do not exceed operating temperature range.

6) Do not subject to radical temperature changes which exceed operating
temperature range.

7) To prevent accidents if using a single sensor as the main control, always
make a “safety circuit” by making another circuit in parallel or take
similar preventive measures.

8) Install a protective circuit or shield the sensor (including the lead wire) if
the environment has electrical noise.

9) If you intend to use the case type sensor under the high humidity
environment, please design it as follows: only the protected case tip may
be exposed to the environment (in water and moisture) condition and the
opening part of the case may be prevented from touching water and steam
directly to the utmost.

If the dew condensation water occurs, please be careful about attaching
method. For example, it is necessary to lower the opening part in order not
to stay in this part.

10) Do not excessively vibrate or accelerate or shock the parts.
11) Avoid the excessive pulling or bending of the lead wire.

12) Do not impress an excessive voltage between the insulated part and the
electrode. This might cause the insulation malfunction.

13) Because of causing of the poor contact, consider wiring in order not such
as ‘“water” ,” steam” and “electrolyte” to invade the terminal part
of the lead wire (including the connector).

14) Do not design for an application where it will be used in a corrosive gas
atmosphere (Cl2, NHs, SOx, NOx), or contacts an electrolyte, brine water,
acid, alkaline or organic solvents.

15) Since it is possible to poor function of the equipment because of the metal
corrosion, you need to consider the material in order not the sensor of the
metal case type or the screw equipped type to cause the contact potential
difference between the metal to be attached.

If you have any other questions about usage which isn't covered here,
please contact our sales.

KFARBIMEERE (FE] -

Please see [Introduction] for the handllng of the products listed in this document.
XTSRRI BB RIUSEIE P60 ~ 610

Please see page 60~61 for precautions when using the thermistor.
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NTC # Gy FE
NTC THERMISTOR ¢

ON BOARD THERMISTOR ¢ » '~ ' €

B\ G EE

REWEE

KAXRFRBOMBEAR. FRIZTRARETRE, FREFHSHEE.
BB RIS R AR .
BB R &M E R R FFER BT

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.

W U R PR A

Chip thermistors

MR AEEEERFIZE  Chip-type themistors
N=} e
BAE Bk | o EREREEE R B (Res) SRV (%) BE(Bss0) BHRE(%) | BIBERH e
Chip size Type P ?ange P Resistance value torarence at25C B value torarence 25/50°C Resistance range page
TTZZSTES 1005 (0402) 05 +05| +1 +0.3 10k~100kQ 66
TDZ5| 1005 (0402) 05 —40~+150T +1 | *£2 | %3 +1 10k~100kQ 66
TDSeries 1608 (0603) 1 +1 | +2 | +3 +1 10k~470kQ 68
TXZ 3] 0603 (0201) 03 +1 10k~100kQ 66
TXSeries 1005 (0402) 05 + +1 +03 10k~100kQ 66
0603 (0201) 03 +1 | +2 | %3 +1 10k~100kQ 66
THZ 3] 1005 (0402) 05 +1 | +2 | %3 +1 6.8k~470kQ 67
THSeries 1608 (0603) 1 +1 | £2 | 3 +1 10k~1MQ 68
2012 (0805) 20 +1 | 2 | %3 +1 10k~100kQ 70
1005 (0402) 05 —40~+125C +5 | £10 +3 1k~2MQ 67
TNZ 5 1608 (0603) 1 +5 | £10 +3 2k~470kQ 68
TNSeries 1608 (0603) 10 +5 | £10 +3 | %5 30~150kQ 69
2012 (0805) 20 +5 | £10 +3 | *5 40~10MQ 70
1005 (0402) 05 +5 | £10 +3 30~1MQ 67
TTCCS?‘E*F?ES 1608 (0603) 10 *5 | %10 +3 | %5 50~4.7kQ 69
2012 (0805) 20 +5 | £10 +3 | *5 40~15kQ 70
BRI ERANZE  MELF-type thermisters
] b ERREERE - o s o - =
T B R | operating temperature PR {E (R2s) BT IR ZE (%) Bf& (B2s/50) &I 2= (%) B FRESEE )
Chip size Type P ?ange p Resistance value torarence at25C B value torarence 25/50C Resistance range page
M%Ns%:is *3 +5 +3 71
MHZ5] $1.35X3.5 18 —40~+150C 2k~150kQ
MH Sorias +1 | +2 | %3 +1 71
HRAMEEMEAME  Flake-type thermistors
SE REFEE
WA Bk | oo DBEEH FRBEE (Ros) B A (%) B(Bosso) BIFHE(%) |  RIEMEHEE 7
Chip size Type P ?ange P Resistance value torarence at25C B value torarence 25/50°C Resistance range page
0.220 02 +3 +1 72,73
Vﬁ'éfj(gs 0.3200 05 —40~+125TC +1 | 2 | %3 +1 10kQ. 100kQ 72,73
0.600 10 +1 | *2 | *3 +1 72,73

WS R4

R AR @A R AR AR R B S ERE. DR E R ARHE

S 5REESI MR, TEAEHRE.

Introduction of on-board thermistors

The on board thermistors are available in several different packages, from

chip and melf for surface mount, to axial and radial leaded for through the

hole mounting.

Wi EHEERMZE On-board thermistors

SRS AR ERREEE 3% B FRESE R i)
Series Product name Operating temperature range Lead wire Resistance range page
GA/GH13% 7%l 3 g 2k~100kQ 74
WESIMRAERIE | 0 a00C (s1s0c) | EERAEE
GA/GH20Z % Axial leaded Ni-plating or Tin plating 2k~100kQ 75
GR15/25271 —40~+300°C (+1507C) | #£3££ Dumet wire 2.18k~1.38MQ 76
CN/CH25%7%l —40~+110C 555 B A £ £ Tin coating Cu-Ni wire 500~500kQ 77
£ 13 N
RH18Z3%1 ‘éﬂzﬁﬁgﬁf“ﬁ —40~+110C BRFE#EL Polyuretha covered wire 10k~100kQ 78
BM18/22/38% %1 —40~+100C R W E % Polyuretha covered wire 10kQ 79
BN35%: 51 —20~+80C PVC# &4 PVC covered wire 10k~2.2MQ 78
EFARBOLEERE [FE] -
Please see [Introduction] for the ha;’;@igg&%&’%ﬁﬁéﬂgﬁg gost(:)umeér;l.
(s IEI-X 7 % P60 ~61.
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NTC G FEFH
NTC THERMISTOR o

e e ON BOARD THERMISTOR N _

BMASHIMH  Part number system

TNO5 - 3T 103 J B
3k FRFRBE HREREPEE HIEERTRE j2ES i
Series B Value Resistance Resistance tolerance  Packing form

O R25CHRIAE, AR TRAENEIEF. EMRTERRFEN
T . BEE (Q)

Resistance value at 25°C is expressed in ohms.First two digits are signifi-

cant and the last digit is the numbers of zeros following. e [oE 3 e isiodsy
QHBMBERITFRE code | Packing form Packing Q'ty Type
Resistance tolerance.
OB ERK

Packing form 100 GR25%7! (GR25 Series)

e MN/MH18% 3! (MN/MH18 Series)
= - GA/GH13%7l (GA/GH13 Series)
Code 2 8 © = < S = B Eit 200 GA/GH20% %! (GA/GH20 Series)
u CN/CH25% 51 (CN/CH25 Series)
BB ERTEE o o o o o o o GR15%7%! (GR15 Series)
Resistance tolerance $05% | #1% | £2% | £3% | £5% | +10% | £15% 500 g wet:s N L
Chip thermistor
1% BREs et G
BEAFRE —403% = +3% C Plastic tray 400 Flake thermistor
B Value tolerance
+5% s F#t 400 FAaE et Y
Seat Flake thermistor
[y e N
Chip thermistor
T 4,000 11%%] (11Series) (0603Series)

10%%] (10Series) (0603Series)
20%7%| (20Series) (0805Series)

P
Paper taping I =l re B
R 10,000 Chip thermistor
05%7% (05Series) (0402Series)
b R XA pE
D 15,000 Chip thermistor
03%3%I (03Series) (0201Series)
ol 45 3
P @f“l@% 2,000 MN/MH18%%) (MN/MH18 Series)
Plastic taping
F REAE 2000 GA/GH13%3%I (GA/GH13 Series)
Flat pack ’ GAIGH20% 7% (GA/GH20 Series)

KFARBIMEERE (FE] -
Please see [Introduction] for the handling of the products listed in this document.
63 XFRSBIEOE BT TR P60 ~ 61,

Please see page 60~61 for precautions when using the thermistor.
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i s B PR 2 51 CHIP TYPE THERMISTOR SERIES =~ ' ©

W SM M Structure and appearance
WIETEH(AE)
glass sealed (4side)
bR ’ ’
electrode -
g, > o
v\ i&Sn plating
R E A B
thermistor body
L e M Features
ORITMBNEME, SMBSHRENRENZS @ Provides ultra-accurate temperature measurement of its own raw materials
ORI B HAMEBEIEE, SAREHMATEE @ High reliability by unique four-sided glass coating.
(?}'I.WF_\ZJ'J?Es MEREEIE. M2 A=) (Excellent mechanical strength, environmental resistance and migtation
O AR R it JE M AR resistance.)
SR AF MEA @ Strong aga.inst electrostatic discharge
IR . TR
:%ﬁ?ﬁ*if T‘%Eiﬁ MtERE @ Excellent high frequency characteristics.
0L FREH(PLIES @ Excellent solderability and heat resistance.
OROHSTEE = f @ High temperature(150°C)
@ Lead-free
@ RoHS Compliance
B=®%3% Product lineup
 BEREESS EREBEER
{EMIRESERE  Operating temperature range High temperature and High temperature and
High precision type Super-high precision type
SiBZA High temperature type 7D Series 77 Series
-40°C~150C P.66.68 P.66
R=+1%~ R=%0.5%~
B=£t1% B=%0.3%
KRR Standard type FREZKE . BREES BIEK. BEBEL
Standard type High precision type Super-high presicion type
-40C~125C
TN Series P.67~70 |:> TH Series |:> TX Series
7C Series P.67.69.70
’ P.66.67.68.70 P.66
R=£5%~ R=%*1%~ R=%+0.5%~
B=%+3% B=+1% B=%+0.3%
Bk - R~ Dimensions ()
iR
JIZN gl
Electrode Type Chip size L W T L1
T T 03 0603 (0201) 0.60+0.04 0.30+0.04 0.30+0.04 0.10min.
Glass sealed 05 1005 (0402) | 1.00%0.15 0510% 052% | 0.20min.
w 10 1608 (0603) 1.60+0.15 | 0.80+0.15 0.95max. 0.30min.
11 1608 (0603) 1.60*0.15 0.80%+0.15 0.70max. 0.30min.
< L1 q 20 2012 (0805) 2.00+0.20 1.25%0.20 1.25max 0.40min.
L >
BEFIEEHE Recommended land pattern
Eﬁ older Resis!
f_and gﬁh’; | | 1B# R~ Land size (mm)
v | AR I a 5 .
Type Chip size
03 0603 (0201) 0.25 0.25 0.30
05 1005 (0402) 0.30 0.60 0.60
10 1608 (0603) 0.70 0.75 0.85
11 1608 (0603) 0.70 0.75 0.85
20 2012 (0805) 1.00 0.90 1.40
ol
a b

BREEHESNE 94 T.  Please refer to page 94 for soldering conditions.

KFARBIMEERE (FE] -

Please see [Introduction] for the handling of the products listed in this document.
*

2 MITSUBISHI MATERIALS CORPORATION 64 Ploase 506 page 60-81 s oot



NTC # Gy FE
NTC THERMISTOR

. _

CHIP TYPE THERMISTOR SERIES

i A B R FEF 51

ERf : SEEL
ORHIREEEMN, SSRBEENSHEEL

Applications : High precision
Under the Wide-temperature range High resistance accuracy

BEEER BEEER
High precision type Super-high presicion type

o

:‘;Fﬁ TH05-3H103F[R,B] TZ05-3H103D[R,B]

R+

b 1.00%0.50%0.50 mm

R25 10kQ+1% 10kQ=*0.5%
B25/50 3380K+1% 3380K+0.3%

By fHEBRHERSE The accuracy of thermistors

SSI T -40C~ +125°CSEE MR BREREA £1.5% (ME=H : £4.2%)
Resistance accuracy +1.5%(at -40 C~+125 °C )(Previous +4.2%)

REHREREEL 05C (-40°C~ +1007C)
Temperature calculation accuracy +0.5 °C(at-40°C~+100 ‘C)

T#05-3H103 RIEME Resistance aceurscy
T#05-3H103 REREME Temperature calcuration eccuracy
§ gg Y ) ——FR: 058, B: 1038 20 ——R: 05k, B: £07%
3 30 /’/ (TZ Series) g s (TZ Series)
3 28 = T | =——R:z10% B: 4108 ® —R:10% B 10K
2 75 TH Serles, (TH Zeries) 210 (TH Series)
315 < = g P TH Series
E — — I R 7 I TE-40~100C
20 G 5k el ——T | | mEmaBEEKES
- 00 |« > +0.5%
® :(]150 ] — _l o (T2 Serie ” i
x -5 ] 205 — ‘e can realize keep
308 - N ™ +0.5°C (40~100°C)
ey e -10
25 ~— E)

§ 30 S~ =
8 3% 7 15
@ 0 ® 20

=4 1 B

0 =20 0 [°c2]0 40 80 B0 100 40 -20 0 20 40 60 8 100
A Te ture
emperatu AE[C] Temperature

R (FBEEEEFRRERN) Exam(The detected temperature error of the circuit boad)

v+
T*05-3H103
5 15 T
Rp:6.2kQ£0.5% £ ™ Snnul_‘
TCR100ppm/ 'C FERT
E \
O Voutput ‘g 05 s > mr e -
= ™ TZ Series —F: 5%, B2 203
. oo (12 Series)
e —r: ] 08, B: 2108
& s P =y S PO PP - (TH Series)
N _/ — ™~ """-
T*05-3H103™ # -1.0 sasasesassalsassndanni csssslas 2!
: @& ‘ <
B25/50: 3380K ]
o5
-40 -20 0 20 40 60 80 100
JAERAE ['C] Ambient temperature

MiEEEAERERRER, Emy XiREEE.

If you also use ultra high accuracy resistance,You could use in more wide temperature range.

v+

TZ05-3H103
Rp:6.2k00.5% ? 1.5
TCR 100ppm/C
- sopp.pn%' § 10 _‘J TCR: 100ppm
£ __2-’ TCR: 50ppm
O Voutput 2 o5 .
s ———] — Fp: 205K,
: 00 TCR100ppm
£ et — = Rp: £05%.
':1 -0.5 TCOR S0sem
R ok # g
B25/50: 3380K g
M -5
-40 -20 0 20 40 60 80 100
MMRE [*C] Ambient temperature
R . . .
Connect resistance TCR:100ppm TCR:100ppm TCR:50ppm
S G:L THO05-3H103F ¥ )
Thermistor (U728, / Previous) TZ05-3H103D TZ05-3H103D
+0.5CIA 20 A0 o A0 o
B within +0.5°C +20C~+30C 40C~+50C 40C~+60C
LI +1.0CEA —40°C~+60C —40°C~+100C —40C~+120C
within £1.0C
EFARBOLEERE [FE] -
Please see [Introduction] for the handlir;igo;gﬂeﬁgqrg%q{s Ii%ﬁ%‘in‘g\{; g%%umesr;l.
KT BRI 60 ~ 610
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i s B PR 2 51 CHIP TYPE THERMISTOR SERIES =~ ' ©

PR = i AR E R 5 A o Chip-thermistor are all Tin plating

XF RTHE, ARANETLEEHFANA, HIEER. Reguarding R-Tdata, Please refer to our web site

T ZRFIH AR UL 14 (UL1434) B7=&. (File No.E318570) It is available in a UL1434 approved type. (File No. E318570)

KBZEENERGITRSHETT. XTFEFWAERR, BERIASIRENE % Safety standard certification conditions may be revised. Would you confirm

o the web site of each standard about the latest information.

* THOS5 Series

- THO5 %1 » TNO5 Series

- TNO5 7! + TCO5 Series

- TCO5 &7 + TH11 Series

- TH11 &7l + TN11 Series

- TN11 &7l - TN10 Series

- TN10 &7l + TH20 Series

- TH20 &% + TN20 Series

+ TN20 %71

AT RGBT A RSB AE , FB RS WAL T

- TZ05 &% Please consult us for availability of non-standard items

- TX05 &7l + TZ05 Series

- TDO5 %71 + TX05 Series

- TD11 &3l - TDO5 Series
+ TD11 Series

M0603 (0201inch) %%l 0603(0201inch) Series
TX03R 5 (EFHEE=M) TX03Series (Ultra accuracy type) f@ 5@

BATE —_—
RII% - EREEEE R BRI (Ros) B F R (%) B (Basiso) BVFRE(%) | MIAE Res | Om | B (mw) AR
; # 5 (Type) : o A Bo2s/50 Bosiss ) (mw/C)
Series Temperature range Resistance tolerence at 25C B value tolerence resistance Maximum power A
B value | B value dissipati Heat dissipation
issipation
3H103 * * +0.5| %1 +0.3 10kQ 3,380K | 3,395K
TX03 —40~+125C 150 1.5
4F104 * % +0.5| *1 +0.3 100kQ 4,250K | 4,230K
= o . . [AEC-
THO3Z 5I(E#5E~fM) THO3Series (High accuracy type) j@ ;@
BADE s
314 - ERRESH IR (A (Res) B4R (%) B (Basis0) BVFRE (%) | BRME Res | oW | B (mw) FAR M
; # 5 (Type) : o A Ba2s/50 Bos/ss ) (mwW/C)
Series Temperature range Resistance tolerence at 25°C B value tolerence resistance B Maximum power A
value | Bvalue B Heat dissipation
dissipation
3H103 * * *+1 | £2 | £3 *1 10kQ 3,380K | 3,395K
THO3 —40~+125C 150 1.5
4F104 * * *+1 | 2 | %3 *1 100kQ 4,250K | 4,230K

M1005 (0402inch) %% 1005(0402inch) Series
TZ05% ) (ERESEETM) TZ05Series (High temperature, Ultra accuracy type)200 j@ @

BAE o
FUE | manpe | EPREEE AR R (Ros) BVHARE (%) Bl (B2ss0) SIFRE(%) | B Res | OB | BB | Ty | BAEK
Series =thyp Temperature range Resistance tolerence at 25C B value tolerence resistance B Maximum power A
value | Bvalue S Heat dissipation
dissipation
e 3H103 * * A0—+150C +05| %1 +0.3 10kQ 3,380K | 3,423K 200 04
—40~+ .
4F104 * * +0.5| =1 +0.3 100k Q 4,250K | 4,254K
TDOSZ 5 (EiBE#EMH) TDO05Series (High temperature, High accuracy type) @ =
&I (5m -] g P , Hig y typ el &V )
BAE o
FUE | manpe | EPREEE AR (Ros) BVHARE (%) Bl (Bosis0) SIFRE(%) | B Res | SB | BB ) Ty | BAEK
Series =thyp Temperature range Resistance tolerence at 25C B value tolerence resistance B Maximum power B
value | Bvalue S Heat dissipation
dissipation
3H103 * * 1 | £2 | £3 *1 10kQ 3,370K | 3,413K
T 3L104 * * 40~+150°C *1 +2 | =3 *1 100k Q 3,540K | 3,578K 300 o4
—40~+ g
4H104 * * +1 +2 | *3 +1 100kQ 4,360K | 4,360K
4F104 * * *1 +2 | 3 *+1 100kQ 4,250K | 4,254K
-y o - [AEC]
TX05F 5 (BBEHEETM) TX05Series (Ultra accuracy type) @ i
BAE n
FAE | we(rpey | EPREDHE IR (Ras) B HHRE(%) B (Basso) BVFRE (%) | BIEME Res | | BE | Ty | BAEK
Series =i Temperature range Resistance tolerence at 25°C B value tolerence resistance Maximum power T
B value | B value dissipati Heat dissipation
issipation
08 3H103 * * 401255 +0.5| =1 +0.3 10kQ 3,380K | 3,423K 240 o4
—40~+ E
4F104 * * +0.5| *1 +0.3 100kQ 4,250K | 4,254K
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NTC # Gy FE
NTC THERMISTOR ¢

A e EFE 2 51 CHIP TYPE THERMISTOR SERIES

M1005(0402inch) %31 1005(0402inch)series

= =] : : [AEC]
THOSZ (S48 E=m) THO5Series (High accuracy type) j@ @
BAE -
%514 - AR IR (Ras) B HHRE (%) B (Bosso) BHH/RE(%) | BIEE Ros | on | BE (mW) hiEn g
; S (Type) : 5 A B25/50 B25/85 ) (mW/C)
Series Temperature range Resistance tolerence at 25°C B value tolerence resistance Maximum power T
B value | Bvalue dissipati Heat dissipation
issipation
3N682 * * *1 | £2 | £3 *1 6.8kQ 3,670K | 3,657K
3H103 * * +1 +2 | *3 +1 10kQ 3,370K | 3,413K
31103 * * 1 | £2 | £3 *1 10kQ 3,380K | 3,435K
3T103 % * +1 +2 | *3 +1 10kQ 3,820K | 3,792K
4B153 % * 1 | £2 | £3 *1 15kQ 4,030K | 3,985K
3V223 % * +1 +2 | *3 +1 22kQ 3,900K | 3,898K
3N333 % * *1 +2 | =3 *1 33kQ 3,650K | 3,725K
4B333 % * *+1 | £2 | £3 *1 33kQ 4,050K | 4,038K
31473 % * *1 +2 | £3 *1 47kQ 3,400K | 3,490K
4B473 * * N +1 +2 | *3 *+1 47kQ 4,050K | 4,057K
THO5 —40~+125C 240 24
3J683 % * *1 +2 | *3 *+1 68kQ 3,450K | 3,492K
3K803 % * +1 | x2 | %3 *1 80kQ 3,500K | 3,543K
3L104 * * *1 +2 | £3 *+1 100kQ 3,540K | 3,578K
4B104 * * +1 +2 | 3 +1 100kQ 4,050K | 4,093K
4F104 * * +1 +2 | £3 +1 100k Q 4,250K | 4,254K
4H104 * * *+1 | *2 | £3 *1 100kQ 4,360K | 4,360K
3M154 * * +1 +2 | =3 *+1 150k Q 3,620K | 3,668K
3W474 % * *+1 | x2 | *3 *1 470kQ 3,940K | 3,998K
4K4T4 * % +1 +2 | £3 *+1 470kQ 4,500K | 4,541K
4RAT4 * % *+1 | x2 | %3 *1 470kQ 4,700K | 4,715K
TNOSZ I (457~ F) TNO5Series (Standard type) j@ @
BAIIE p—
3% o AR H 1A (Res) B VAR (%) BlE(Basiso) B RE(%) | BB Res | o8 | BE (mw) B A
Seri 5 (Type) : 5 A B25/50 B25/85 ) (mw/C)
eries Temperature range Resistance tolerence at 25C B value tolerence resistance B Maximum power A
value | B value SR Heat dissipation
dissipation
3C102* * +5 | =10 +3 1.0kQ 3,110K | 3,124K
3E152 % * *+5 | £10 *3 1.5kQ 3,200K | 3,214K
3G222 % * +5 | +10 +3 2.2kQ 3,290K | 3,298K
3H302 * * *+5 | £10 *3 3.0kQ 3,370K | 3,375K
31332 % * +5 | £10 +3 3.3kQ 3,420K | 3,425K
3L472 % * *+5 | £10 *3 4.7kQ 3,5630K | 3,528K
3N682 * * +5 | £10 +3 6.8kQ 3,670K | 3,657K
3H103 * * *+5 | £10 *3 10kQ 3,370K | 3,413K
3T103 % * +5 | £10 +3 10kQ 3,820K | 3,792K
TNO5 4B153 % * —40~+125C +5 | £10 *3 15kQ 4,030K | 3,985K 240 24
3V223 % * *5 | £10 +3 22kQ 3,900K | 3,898K
3N333 * * +5 | £10 *3 33kQ 3,650K | 3,725K
4B473 % * +5 | £10 +3 47kQ 4,050K | 4,057K
31473 % * +5 | £10 *3 47kQ 3,400K | 3,490K
3J683 % * +5 | £10 +3 68kQ 3,450K | 3,492K
3K803 * * +5 | £10 +3 80kQ 3,500K | 3,543K
3L104 % * +5 | £10 +3 100kQ 3,540K | 3,578K
3M154 * * +5 | £10 +3 150k Q 3,620K | 3,668K
4W205 % * +5 | £10 +3 2MQ 4,950K | 4,984K
=, o - g
TCO5% 5 (#F:fEF°M) TCO5Series (Standard type) ;@ @
BATE -
791% - ERRETHE R (Res) B HFIRE (%) BlE(Basis0) B RE(%) | BB Res | OB | B (mwW) iR
: # S (Type) : b A B2si50 | Basies . (mwiC)
Series Temperature range Resistance tolerence at 25C B value tolerence resistance B Maximum power A
value | B value A Heat dissipation
dissipation
2S300 * * +5 | £10 +3 30Q 2,750K | 2,769K
28400 * * +5 | £10 +3 40Q 2,750K | 2,769K
2S680 * * +5 | £10 +3 68Q 2,750K | 2,769K
25820 % * +5 | £10 *3 82Q 2,750K | 2,769K
28101 % * +5 | £10 +3 100Q 2,750K | 2,769K
28121 % * *+5 | £10 *3 120Q 2,750K | 2,769K
28151 % * . +5 | +10 +3 150Q 2,750K | 2,769K
TCO05 —40~+125C 240 2.4
4C202* * *+5 | £10 *3 2.0kQ 4,100K | 4,048K
4C272 % * +5 | +10 +3 2.7kQ 4,100K | 4,048K
4C302* * *+5 | £10 *3 3.0kQ 4,100K | 4,048K
4C332* * +5 | +10 +3 3.3kQ 4,100K | 4,048K
4K104 * * +5 | £10 +3 100k Q 4,500K | 4,541K
4K224 * % +5 | £10 +3 220kQ 4,500K | 4,541K
4V105* * +5 | £10 *3 mMQ 4,900K | 4,909K
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NTC # Gy FE
NTC THERMISTOR ¢

) &

W g BR 2 51 CHIP TYPE THERMISTOR SERIES'

M1608 (0603inch) %%] 1608(0603inch) Series

TDMRI(BESHEETR) XEE0.7mmMax TD11Series (High temperature, High accuracy type) Thickness 0.7mmMAX. f@ @
FIE | ye e | BRREEE RIBE(R:)BIFHE%) | BE(Bsso)EHE(%) | BRE Res | o | B E"_gn%$ M
eries Temperature range Resistance tolerence at 25°C B value tolerence resistance Bvalue | B value Mf;_(lmgm power et ey
issipation
3H103 * * +1 | £2 | %3 +1 10kQ 3,370K | 3,423K
4C1563 % * +1 | £2 | %3 +1 15kQ 4,110K | 4,053K
4B473 % * 1 | £2 | £3 *1 47kQ 4,050K | 4,067K
3M104 * * 1 | £2 | £3 *1 100kQ 3,580K | 3,620K
TD11 4H104 * * —40~+150C +1 | £2 | %3 +1 100kQ 4,360K | 4,360K 375 3.0
3R154 % * +1 | £2 | %3 +1 150kQ 3,680K | 3,723K
38224 % * 1 | £2 | £3 *1 220kQ 3,760K | 3,806K
3U334 % * 1 | £2 | £3 *1 330kQ 3,850K | 3,904K
3W474 * * +1 | £2 | %3 +1 470kQ 3,940K | 3,998K
THM RS (BHEESR) XE/E0.7mmMax TH11Series (High accuracy type) XThickness 0.7mmMAX. oz
FE | ge e | BRREEE REE(Re)BWHE%) | BE(Bsso) BHHE%) | MEE Rs | SE | BE B’?ﬁvmv% el
eries Temperature range Resistance tolerence at 25C B value tolerence resistance Bvalue | B value Mz)i(lsnsllilm tpower e e o
pation
3H103 * * +1 | £2 | %3 *1 10kQ 3,370K | 3,423K
3V103 % * +1 | £2 | %3 +1 10kQ 3,910K | 3,876K
4C153 * * *+1 | £2 | *£3 *+1 15kQ 4,110K | 4,053K
3T223 % * 1 | £2 | £3 *1 22kQ 3,820K | 3,841K
3K333 % * +1 | £2 | *3 +1 33kQ 3,480K | 3,617K
3J473 % * +1 | £2 | %3 +1 47kQ 3,440K | 3,481K
4B473 * * *+1 | £2 | *£3 *+1 47kQ 4,050K | 4,067K
4B503 * * 1 | £2 | £3 *1 50kQ 4,050K | 4,067K
3K683 * * . *+1 | £2 | *£3 +1 68kQ 3,500K | 3,534K
T 3M104 * * A0~ +125C +1 | *2 | £3 +1 100kQ 3,590K | 3,628K 300 30
3W104 * * *+1 | x2 | £3 *1 100kQ 3,950K | 4,000K
4H104 * * *+1 | x2 | %3 *1 100kQ 4,360K | 4,360K
41104 % * *1 | x2 | =3 *+1 100k Q 4,392K | 4,390K
3R154 * * +1 | *2 | =3 +1 150k Q 3,680K | 3,723K
38224 % * +1 | x2 | %3 *+1 220kQ 3,760K | 3,806K
3U334 % * *+1 | x2 | %3 *1 330kQ 3,850K | 3,904K
3W474 % * +1 | x2 | =8 *+1 470kQ 3,940K | 3,998K
4V105* * +1 | £2 | %3 +1 MQ 4,900K | 4,909K
TNMRFI(F#7H) XEE0.7mmMax TN11Series (Standard type) XThickness 0.7mmMAX. T
FIE | ge e | BRREEE RIBE(R:)BIFHE%) | BE(Bsso)EHE(%) | BRE Res | o | B E"_E?nc%)g paz
eries Temperature range Resistance tolerence at 25C B value tolerence resistance Bvalue | B value M'Z‘(lmgm power | oot dissipation
issipation
31202 % * +5 | =10 +3 2kQ 3,400K | 3,399K
3H103 * * *5 | *£10 *+3 10kQ 3,370K | 3,423K
3V103 * * +5 | £10 *3 10kQ 3,910K | 3,876K
4C153 % * +5 | £10 *3 15k Q 4,110K | 4,053K
3T223 % * +5 | £10 +3 22kQ 3,820K | 3,841K
3K333 % * *5 | £10 *3 33kQ 3,480K | 3,617K
3J473 % * +5 | £10 *3 47kQ 3,440K | 3,481K
TN11 4B473 % * —40~+125C *5 | *10 *3 47kQ 4,050K | 4,067K 300 3.0
3K683 * * +5 | £10 +3 68kQ 3,500K | 3,534K
3M104 * * *+5 | £10 *3 100kQ 3,590K | 3,628K
4H104 * * +5 | £10 +3 100kQ 4,360K | 4,360K
3R154 * % +5 | £10 *3 150kQ 3,680K | 3,723K
3S224 % % +5 | +10 +3 220kQ 3,760K | 3,806K
3U334 % * *5 | £10 *3 330kQ 3,850K | 3,904K
3W474 % * +5 | £10 +3 470kQ 3,940K | 3,998K
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NTC # Gy FE
NTC THERMISTOR ¢

i s B PR 2 51 CHIP TYPE THERMISTOR SERIES =~ ' ©

M1608(0603inch) %% 1608(0603inch)series

TN10Z 5 (#5/#=&) TN10Series (Standard type) j@ @
BAE n
%514 - AR IR (Ras) B HHRE (%) B (Bosso) BHH/RE(%) | BIEE Ros | on | BE (mW) EL
; S (Type) : 5 A B25/50 B25/85 ) (mW/C)
Series Temperature range Resistance tolerence at 25°C B value tolerence resistance Maximum power T
B value | B value dissipati Heat dissipation
issipation
2D300 % * +5 | =10 +3 | 5 30Q 2,150K | 2,155K
2E400 * * +5 | £10 +3 | £5 40Q 2,200K | 2,292K
2F500 * * +5 | £10 *+3 | *5 50Q 2,250K | 2,279K
2H680 * * *+5 | £10 *+3 | *5 68Q 2,350K | 2,380K
2R101 % % +5 | +10 +3 | =5 100Q 2,700K | 2,724K
28121 % * +5 | £10 +3 | £5 120Q 2,750K | 2,769K
2T151 % * +5 | £10 +3 | *5 150Q 2,800K | 2,813K
2V221 % * *+5 | £10 *+3 | *5 220Q 2,900K | 2,901K
3A331 % *x +5 | +10 +3 | *5 330Q 3,000K | 3,025K
3C471 % * +5 | +10 +3 | =5 470Q 3,100K | 3,125K
3D681 * * +5 | £10 *+3 | *5 680Q 3,150K | 3,181K
3F102* * *+5 | £10 *+3 | *5 1kQ 3,250K | 3,260K
TN10 311562 % * —40~+125C +5 | +10 +3 | *5 1.5kQ 3,400K | 3,399K 300 3.0
3K222 % * +5 | £10 +3 | £5 2.2kQ 3,500K | 3,499K
3N332* * +5 | £10 +3 | *5 3.3kQ 3,650K | 3,633K
38472 % * *+5 | £10 *+3 | *5 4.7kQ 3,750K | 3,750K
3V682 * % +5 | £10 +3 | £5 6.8kQ 3,900K | 3,868K
4C103 % * +5 | £10 *3 | £5 10kQ 4,100K | 4,048K
3U153 % * +5 | £10 +3 | £5 15kQ 3,850K | 3,870K
3K223 * * *+5 | £10 +3 | £5 22kQ 3,500K | 3,643K
3J333 % % +5 | =10 +3 | £5 33kQ 3,450K | 3,494K
3K473 % * +5 | =10 *3 | £5 47kQ 3,500K | 3,537K
3M683 * * +5 | £10 +3 | £5 68kQ 3,600K | 3,645K
3R104 * * *5 | £10 +3 | £5 100k Q 3,700K | 3,743K
3S154 % % +5 | £10 +3 | 5 150k Q 3,750K | 3,797K
TC10% % (#5:f/=f) TC10Series (Standard type) @ /@ﬂ
BAE n
514 - ERREH IR (Ras) B VR (%) B (Bosso) BHHIRE(%) | BIAE Ros | on | BE (mw) o
; 5 (Type) : 5 A B2sis0 | Bas/es ) (mWw/C)
Series Temperature range Resistance tolerence at 25C B value tolerence resistance Maximum power R
B value | B value dissipati Heat dissipation
issipation
2S500 * * +5 | +10 +3 | =5 50Q 2,750K | 2,769K
2R820 * * +5 | £10 +3 | 5 82Q 2,700K | 2,724K
28101 * * +5 | £10 +3 | =5 100Q 2,750K | 2,769K
2V181* * . *+5 | £10 *+3 | *5 180Q 2,900K | 2,901K
TC10 —40~+125C 300 3.0
3K182 % % +5 | +10 +3 | =5 1.8kQ 3,5600K | 3,499K
4C202 % * +5 | £10 +3 | x5 2kQ 4,100K | 4,048K
4C302* * +5 | £10 +3 | =5 3kQ 4,100K | 4,048K
4C472% * *+5 | £10 *+3 | *5 4.7kQ 4,100K | 4,048K
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NTC # Gy FE
NTC THERMISTOR ¢

i s B PR 2 51 CHIP TYPE THERMISTOR SERIES =~ ' ©

M2012 (0805inch) %%] 2012(0805inch) Series

TH20Z 5 (E#E=R) TH20Series (High accuracy type) j@ /@m
FIE | ye e | BRREEE RIBE(R:)BIFHE%) | BE(Bsso)EHE(%) | BRE Res | o | B E"‘éiﬁi’d? M
eries Temperature range Resistance tolerence at 25°C B value tolerence resistance Bvalue | B value Mf;_(lmgm power et ey
issipation
3H103 * * +1 | £2 | %3 +1 10kQ 3,370K | 3,489K
3V103 * * +1 | £2 | %3 +1 10kQ 3,924K | 3,914K
3W303 * * 1 | £2 | £3 *1 30kQ 3,950K | 3,991K
TH20 3M503 * * —40~+125C 1 | £2 | £3 *1 50kQ 3,590K | 3,628K 500 5.0
3W503 * * 1| +2 | *3 +1 50kQ 3,950K | 4,030K
3R803* * 1| *2 | *3 +1 80kQ 3,700K | 3,743K
35104 % * *+1 | £2 | *3 *1 100kQ 3,760K | 3,806K
TN20Z I (457 S) TN20Series (Standard type) f@ @
BIE | ey | EFEEEE AR (Ros) B HFIRE (%) B(Bosso) BB (%) | BIRE Res | D | BE R??ncvmv% s
eries Temperature range Resistance tolerence at 25C B value tolerence resistance Bvalue | B value Ma)flmgm gower Heat dissipation
dissipation
2G400 * * +5 | £10 *+3 | £5 40Q 2,300K | 2,304K
21500 * * +5 | £10 +3 | *5 50Q 2,400K | 2,450K
2N680 * * +5 | +10 +3 | =5 68Q 2,650K | 2,673K
28101 * * +5 | £10 *3 | *5 100Q 2,750K | 2,758K
2T151 % * +5 | £10 *+3 | *5 150Q 2,800K | 2,813K
2V221 % * *+5 | £10 *+3 | *5 220Q 2,900K | 2,917K
3A331* * +5 | £10 +3 | 5 330Q 3,000K | 3,019K
3C471 % * +5 | £10 +3 | *5 470Q 3,100K | 3,120K
3E681 * * +5 | £10 +3 | *5 680Q 3,200K | 3,218K
3E102* * *+5 | £10 *+3 | *5 1kQ 3,200K | 3,221K
311562 % * +5 | +10 *+3 | *5 1.5kQ 3,400K | 3,403K
3K202 * * *+5 | £10 *+3 | *5 2kQ 3,500K | 3,469K
38332 % * +5 | £10 +3 | *5 3.3kQ 3,750K | 3,731K
3W472*% * +5 | £10 +3 | =5 4.7kQ 3,950K | 3,909K
TN 4C682 % * 40125 +5 | £10 *+3 | *5 6.8kQ 4,100K | 4,044K 500 50
3H103 * * *+5 | £10 *+3 | *5 10kQ 3,370K | 3,489K
3K103 * * +5 | £10 +3 | £5 10kQ 3,500K | 3,544K
3V103 * * *+5 | £10 +3 | £5 10kQ 3,924K | 3,914K
3N153 * * +5 | £10 +3 | £5 15kQ 3,650K | 3,695K
38223 % * +5 | £10 *+3 | £5 22kQ 3,750K | 3,786K
3W303 * * +5 | £10 *+3 | £5 30kQ 3,950K | 3,991K
3T333* * *5 | £10 *+3 | £5 33kQ 3,800K | 3,839K
3U473 * * +5 | =10 +3 | £5 47kQ 3,850K | 3,894K
3W503 * * +5 | =10 +3 | £5 50kQ 3,950K | 4,030K
3N683 * * +5 | £10 *+3 | *5 68kQ 3,650K | 3,690K
3R803 * * *+5 | £10 *+3 | *5 80kQ 3,700K | 3,743K
4C104 % * +5 | £10 +3 | *5 100kQ 4,100K | 4,141K
4D154 % * +5 | £10 +3 | *5 150kQ 4,150K | 4,195K
5A205 % * +5 | £10 *+3 | *5 2MQ 5,000K | 5,043K
5G106 * * *+5 | £10 *+3 | *5 10MQ 5,300K | 5,390K
TC20% 7 (#5#= ) TC20Series (Standard type) j@ @
FIE | gg e | BREEEE RIBE(R:)BIFHE(%) | BE(Bsso)EHE(%) | BRE Res | oo | B Eﬁ?v% e
eries Temperature range Resistance tolerence at 25C B value tolerence resistance Bvalue | B value Mz)flmlllm power | oot dissipation
issipation
28400 * * +5 | £10 +3 | 5 40Q 2,750K | 2,758K
TC20 4C302 * * —40~+125C +5 | £10 +3 | =5 3.0kQ 4,100K | 4,044K 500 5.0
3J153 % * *+5 | £10 *+3 | *5 15kQ 3,450K | 3,491K
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NTC # Gy FE
NTC THERMISTOR ¢

TE e R | ON BOARD THERMISTOR gy '@

AT RERES

(R3] [High temp. range type]
MN18 / MH181 %7l MN18 / MH18 Series

4k - R~ Dimensions (mm)

D R

y
0
@
©
EEL
Slug lead \TL
(4%%5/Tin plating) WIS
Glass tube
L LE3= MFeatures
OFE=IR ™MEA. @Suitable for high temperature applications.
O IRE EEER R @Excellent choice for harsh environments.
W45t Characteristics
MN18 %51 MN18Series oz
S ERBEEE | e | Bf(Bme) | REE BE BE Row% | wnmm
= 5 (Type) Temperature : A BIFRE (%) R25 B25/50 Bas/s5 . (mW/C)
Series Resistance tolerence at 25C . Maximum power A
range B value tolerence resistance B value B value dissipation Heat dissipation
3G202** +3 +5 +3 2kQ 3,470K 3,507K
3G302* % +3 +5 +3 3kQ 3,470K 3,507K
3G502* % +3 +5 +3 5kQ 3,470K 3,507K
3H103*%* +3 +5 +3 10kQ 3,465K 3,502K
MN18 BE203*% * —40~+150C +3 *5 +3 20kQ 3,965K 4,016K 250 2
6P303*%* +3 +5 +3 30kQ 3,948K 3,984K
BH503% * +3 +5 +3 50kQ 3,770K 3,820K
3U104** +3 +5 +3 100kQ 3,965K 4,038K
3U154% % +3 *5 +3 150k Q 3,965K 4,038K
X XF RTHIB, B2RALTER. XRegarding R-T data, please refer to our web site.
L e MFeatures
OFE[HERES, ALY B ENTFREAN £1%. @High precision type.(+1%)
O ERIRE TMEM. @ Suitable for high temperature applications.
[ JinpZ8c A ey = @Excellent choice for harsh environments.
W45 Characteristics
MH18 %3] MH18Series @z
7 BRBEEE | e oo | B(Bme) | R BiE B RoOwE | mnmm
3 o ; o :
Series S (Type) TEmREEE Resistance tolerence at 25C BIHRE (%) .R25 B SR Maximum power (m\.N/.C).
range B value tolerence resistance B value B value dissipation Heat dissipation
3G202* % +1 +2 +3 +1 2kQ 3,470K 3,507K
3G302* * +1 +2 +3 +1 3kQ 3,470K 3,507K
3G502* % +1 +2 +3 +1 5kQ 3,470K 3,507K
3H103%* +1 +2 +3 +1 10kQ 3,465K 3,502K
MH18 B6E203* % —40~+150C +1 +2 +3 +1 20kQ 3,965K 4,016K 250 2
6P303* % +1 +2 +3 +1 30kQ 3,948K 3,984K
6H503* * +1 +2 *3 +1 50kQ 3,770K 3,820K
3U104% % +1 +2 +3 +1 100k Q 3,965K 4,038K
3U154% % +1 +2 +3 +1 150k Q 3,965K 4,038K
X XFRTHIE, BSHARTER. ¥ Regarding R-T data, please refer to our web site.
{¢] g p
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Please see [Introduction] for the handling of the products listed in this document.
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= NTC # 5 fH
e NEW NTC THERMISTOR ¢

RV R E FLAKE TYPE THERMISTOR < O _
FTF S8 - LED Mtk

VH %31 seeo®er VH series
Ak - R<F  Dimensions(mm) L
Electrode Au
1 w
T
‘ |
#5142 EE
Series Type L W i
‘ VH02 7J103HS 0.21+0.03 0.21£0.03 0.20 max.
VHOS 6D103*C 0.32+0.05 0.32+0.05 0.20 max.
6D123*C 0.32+0.05 0.32+0.05 0.23 max.
6E103*C 0.60+0.05 0.6%0.05 0.25 max.
VH10 6Q103*C 0.52+0.05 0.52+0.05 0.30 max.
3U104*C 0.50+0.05 0.50+0.05 0.30 max.
WEFREEY BRecommended Soldering Profile
VH 2% Au/Sn i1BiER3E VH Series Au/Sn Solder mounting
2% ¢ Au/Sn (79/21) il Solder : Au/Sn (79/21)Preform
LIGE R IEEN Mounting device : Die bonder
RIERE : 320C Mounting Temperature : 320°C
R N2 Atmosphere : N2
1) #Bit 280 CHYBERIZHIZE 10 LK 1) Please keep exposure to temperature exceeding 280°C to under 10seconds.
2) BEETIZRELH, MALEIELA. 2) After soldering,do not force cool,allow the parts to cool gradually.
3) BXRBHEY, BERLAKR. 3) Please contact us about scrubbing procedures.

KFARBIMEERE (FE] -

Please see [Introduction] for the handllng of the products listed in this document.
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NTC 75 EEFE
e NEW NTC THERMISTOR o

Y g FLAKE TYPE THERMISTOR ' ‘e

AFhiBIEELR For Optical Communications Modules

FEEBMINE THT KA EMIRE, SSWT “ZERO SHIFT”, fEHE In long-term reliability tests in harsh environments, VH achieved almost no change in

ELFEEEK. resistance "ZERO SHIFT".
o (]
ZEEOEHIFT ZEEOEHIFT
VH 271 VH series
L LET= MFeatures
OB, SHEE @Small precision type
O EMEHEEMLE @Excellent solderability,bondability
@< BB ER R Ttk R @Excellent stability against Au/Sn soldering process.
" @ It has even longer life accuracy and is capable of high temp. soldering.
O K EHFEH LM F

BMVHO02 %] VHO02 series

VHO2R G (BT tBEH#EHR) VHO2Series (Unparalleled Long-Term Accuracy Thermistors for Optical Communications Modules) j@ }@
BAIE 1z
FIE | manpe | EPBEDE FRIEHE(Res) SVFIRE (%) SlbeeD) | mmm Re | BB BE ) oy | BARK
Series SLYP Temperature range Resistance tolerence at 25C B ° resistance Maximum power N
value tolerence B value B value Kissipation Heat dissipation
VH02 7J103HS —40~+1257C \ | #3 | +1 10kQ 4090K | 4043K 14 0.14
BMVHO05 %% VHOS5 series
VHO5ZF(AFiBEHEBR) VHO5Series (Unparalleled Long-Term Accuracy Thermistors for Optical Communications Modules) j@ @
R ARINE "
. . Bf# (B25/50) BfE BfE = HHAK
X = ERREER B PRE (R) BT IRZE (%) 3 ) BREE Rr (mw) 5
Series S (Type) Temperature range Resistance tolerence at 25°C B BIFRE (%) resistance PR [0 Maximum power (m\.N/. C?
value tolerence B value B value dissipation Heat dissipation
VH05 6D103%C . +1 +2 +3 +1 R25=10kQ | 3,930K | 3,941K
—40~+125C 15 0.15
VH05 6D123*C +1 +2 +3 +1 R30=10kQ | 3,930K | 3,941K
BVH10 %3] VH10 series
VH10Z FI(BTtiB{5#k) VH10Series (Unparalleled Long-Term Accuracy Thermistors for Optical Communications Modules) }@ @
BAIE
R34 52 (Tyne) AR ETE IR AE (Ros) BHFRE (%) DBzl | mmm rs| SH | BE (mW) e
Series IR Temperature range Resistance tolerence at 25C B ° resistance Maximum power S
value tolerence B value B value dissipation Heat dissipation
6E103*C +1 +2 +3 +1 10kQ 3,950K | 4,000K
VH10 6Q103%C —40~+125C +1 +2 +3 +1 10kQ 3,410K | 3,455K 30 0.3
3U104%C +1 +2 +3 +1 100kQ 3,950K | 4,024K
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Please see [Introduction] for the handllng of the products listed in this document.
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NTC # Gy FE
NTC THERMISTOR ¢

R =t B e FE ON BOARD THERMISTOR ¢ . '€

ATHSIEE HTECU For Air Temperature / For ECU

(4 @) F 4 B ] [Axial leaded type]
GA13,/GH13 GA13/GH13
IR - R~ Dimensions (mm)
v
E5% WIBE N ‘o'
Slug lead wire  Glass tube f ©
\ \ :
| | .
" 30 T25 " 30
BR o B
Ni-barrier  Tin plating
L Lo MFeatures
O ERIE MER @ Suitable for high temperature applications.
{ JER=i=FAiGiE @ Can be used with automatic insertion equipment.
W4 Characteristics
GA13/GH13 &% (300CTit# =) GA13/GH13Series (300°C Heat resistance products) @ f@
N Bff (B2s/50) & BRI FANE R 8] % 44
BB | me(ne | CREECH | mmEReEFREG) | whE) | S S S (mw) | ERER (8)
Series =P p Resistance tolerence at 25C B value X Maximum power L Thermal time
range o (am— resistance B value B value dissipation Heat dissipation p——
3G202* * - - +3 | x5 | — +3 2kQ 3,470K 3,507K
3G302* * - - *3 +5 - +3 3kQ 3,470K 3,507K
GA13 6D502 * * - - *3 +5 - +3 5kQ 3,950K 3,961K
6P303 % * - - +3 | x5 | — +3 30kQ 3,948K 3,984K
3U104 % * - - +3 | 5 | — +3 100kQ 3,965K 4,038K
—40~+300C 357 1.3 14
3G202* * +1 | *£2 | £3 | — +1 - 2kQ 3,470K 3,507K
3G302* * +1 +2 +3 - *1 - 3kQ 3,470K 3,507K
GH13 | 6D502* * +1 | 2 | 3 | — +1 - 5kQ 3,950K 3,961K
6P303 % * +1 | *2 | 3 | — +1 - 30kQ 3,948K 3,984K
3U104 % * *+1 +2 +3 - *1 - 100kQ 3,965K 4,038K
GA13/GH13 &%l (150°CTif#./ =) GA13/GH13Series (150°C Heat resistance products) f@ f@
o BfE (B25/50) & BRINE » HVI Rz B 8] 4
FIE | meine | LPRECH | ammResREc) | wRE) | S ot ol (mw) | PAEK (8)
Series Tl p Resistance tolerence at 25C B value . Maximum power A Thermal time
range o (s resistance B value B value dissipation Heat dissipation ———
3H103 % * - - *3 +5 - +3 10kQ 3,465K 3,502K
GA13 | 6E203* * - - +3 | x5 | — +3 20kQ 3,965K 4,016K
6H503 * * - - +3 | x5 | — +3 50kQ 3,770K 3,820K
—40~+150°C 162 1.3 14
3H103 % * +1 | *£2 | £3 | — +1 - 10kQ 3,465K 3,502K
GH13 B6E203 * * +1 +2 *3 - *1 - 20kQ 3,965K 4,016K
6H503 * * +1 | *2 | 3 | — +1 - 50kQ 3,770K 3,820K
X A TFHEREFREESFRNEASRNE % For nickel or Tin plating
HEVTWES R, 54 “— GEFH) " 25CA “Z" BiRl,. Place a "Z" in place of the "-" (hyphen) when ordering Tin plated parts.
(540) #&3% 7= : GA13-3H103** (example) Nickel plated part : GA13-3H103 **
&5 775« GA13Z3H103** Tin plated part : GA13Z3H103 **
S F4ES M, Tt LR R a2, BFREEEEA 150°C,. Please note Tin plated parts have a maximum heat resistances of 150°C.

X KTF RTHIR, ESRALTMIE.

X Regarding R-T data, please refer to our web site.
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Please see [Introduction] for the handling of the products listed in this document.
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B\ G EE

NTC # Gy FE
NTC THERMISTOR ¢

e

ON BOARD THERMISTOR

N
=

FAFECU

AT SRS
(i e) 4R

For Air Temperature / For ECU
[Axial leaded type]

Automotive prod

GA20,/GH20 GA20 / GH20
4k - R~F Dimensions(mm)
=54 BHE ~ 2
Slug lead wire  Glass tube f IS
\ \
$
. L
: 30 T 40" 30
BER o S
Ni-barrier  Tin plating
L LET= BFeatures
O EHIE MER @Suitable for high temperature applications.
[ JeR=gShatnies @Can be used with automatic insertion equipment.
Wi¥E Characteristics
GA20/GH20% 3 (300°CTiI# =) GA20/GH20Series (300°CHeat resistance products) }@ }@
o ERBIEA | gue oo o | B(Be) | BIEE B B ROIE | pnmy  [PRRHARA
E | o 5 o S
Series 25 (Type) TEmE3TEE Resistance tolerence at 25°C BIHRE (%) .R25 2l 2251 Maximum power ("“.’V’. € ). Thermal time
range B value tolerence | resistance B value B value dissinati Heat dissipation
issipation constant
3G202** - - *3 +5 - +3 2kQ 3,470K 3,507K
3G302** - - *3 +5 - +3 3kQ 3,470K 3,507K
6D502* * - - *3 +5 - +3 5kQ 3,950K 3,961K
GA20 6P203* * - - +3 +5 - +*3 20kQ 3,948K 3,984K
B6P303*% % - - +3 +5 - +3 30kQ 3,948K 3,984K
3U503*% * - - *3 +5 - +3 50kQ 3,965K 4,038K
3U104*% % *3 +5 +3 100k Q 3,965K 4,038K
—40~+300C 495 1.8 25
3G202** *1 +2 +3 - *+1 - 2kQ 3,470K 3,507K
3G302** +1 +2 +3 - +1 - 3kQ 3,470K 3,507K
6D502* * +1 +2 +3 - *1 - 5kQ 3,950K 3,961K
GH20 6P203* * +1 +2 +3 - *1 - 20kQ 3,948K 3,984K
6P303*% % +1 +2 +*3 - *1 - 30kQ 3,948K 3,984K
3U503*% * +1 +2 +3 - +1 - 50kQ 3,965K 4,038K
3U104*%* +1 +2 +3 - *1 - 100k Q 3,965K 4,038K
GA20/GH20% 5 (150°CTif#Af=5) GA20/GH20Series (150°CHeat resistance products) oz
3 o) A 1Y) 8] B 4
— BRREEE | g oo oo | B(Bze) | REE B B RomE | wmmy PRRHERN
£ o s o .
Series LS (Type) SRR Resistance tolerence at 25C BIFARE(%) .R25 SEEE SEEES Maximum power (m\.N/. C). Thermal time
range B value tolerence |  resistance B value B value dissipati Heat dissipation
issipation constant
GA20 3H103* % . +3 *5 *3 10kQ 3,465K 3,502K
—40~+150C 225 1.8 25
GH20 3H103* * *+1 *2 +3 +1 10kQ 3,465K 3,502K
KX FHEEFREEBRNE SR TE % For nickel or Tin plating
FEITWHESH =R, 58— GEFH) " 25h “Z" Bl Place a "Z" in place of the "-" (hyphen) when ordering Tin plated parts.
(57n) &SR m: GA20-3H103** (example) Nickel plated part : GA20-3H103 **
$E$57 m: GA20Z3H103** Tin plated part : GA20Z3H103 **
TS, it LA AR5 2, BiFRE£E4150°C. Please note Tin plated parts have a maximum heat resistances of 150°C.
XRFR-TEIE, ESHAA BN,
> Regarding R-T data, please refer to our web site.
XFARBIOMEERE (FE] -
Please see [Introduction] for the handlir;igggﬂeﬁgég%g{sl%?%;%h; g%%uE%ql.
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NTC # Gy FE
NTC THERMISTOR ¢

&=t B FE ON BOARD THERMISTOR 2"y '@

tomotive product

Fﬁ:l:7}<1m~/EH:m~L_’:L m fE \ECU.EGR. For Water Temp / Oil Temp, Air Temp, ECU, EGR
EEDT(ZERINESIER) LK car air conditioner (Evaporator, Ambient), motor

[?érﬂ%éﬁi”] [Radial Leaded Type]
GR15 GR15
- R~t Dimensions(mm) /é%ﬁs 002 e
& £
- 3max ‘
L 7015 |
GR25 GR25
oMk - R~ Dimensions(mm) /ﬁfs 6035
£
) N S
h 3.8ma ‘
705 |
Wi%1¥ Characteristics
GR15 %% 300CHi# =& GR15Series 300°C Heat resistance products j@ }@

N BXIE y |AEERE
zae | me | ERREEE | el oo | BEEsw) | R | mEE | GEE | BE | BE | BE | BE | T | mmmEm | MW

b o o
Series (Type) IR Resistance tolerence at 25C FARE(%) .st R1oo RZOO SEBED || [ || (SDALD || [SHIRZR Maximum power (mW{ C.) Thermal time
range B value tolerence| resistance | resistance | resistance | B value | B value | B value | B value o Heat dissipation
dissipation constant
7TA103%* *+1 | £2 | £3 | x5 | =1 | £3 | 10kQ |0.531kQ |0.0496kQ | 4,397K | 4,369K | 4,375K | 4,184K
6P493% * *+1 | £2 | £3 | £5 | £1 | £3 |49.12kQ | 3.315kQ |0.3097kQ | 3,946K | 3,984K | 3,961K | 4,185K
7C993* % *+1 | ®£2 | £3 | £5 | ®1 | £3 | 98.63kQ | 6.264kQ |0.5660kQ | 4,036K | 4,074K | 4,052K | 4,245K

I+
N
I+
w
I+
»
I+
I+
w

7B104* * *1 100kQ | 3.813kQ |0.2490kQ | 4,828K | 4,843K | 4,818K | 4,818K
GR15 —40~+300C 192 0.7 6

7D234% % *+1 | £2 | £3 | £5 | £1 | =3 |231.4kQ [12.980kQ [1.0170kQ | 4,207K | 4,254K | 4,221K | 4,496K
5D105% * *1 | £2 | £3 | £5 | £1 | =3 1IMQ  |29.930kQ | 1.4440kQ | 5,121K | 5,184K | 5,134K | 5,352K
TE145% % *+1 | £2 | £3 | £5 | £1 | =3 |1.388MQ |63.870kQ |4.0210kQ | 4,460K | 4,537K | 4,488K | 4,882K
S5E106% % +1 | £2 | X3 | £5| £1 | =3 10MQ [242.100kQ |8.8710kQ | 5,393K | 5,486K | 5,425K | 5,838K
GR15 &%l 150°CTit# =5 GR15Series 150°C Heat resistance products }@ }@
= HHE 1=
soie | me | EEREEE | ool | Bl | REE | REE BE | BE | B ROIE | oz |AOREARH
S = Temperature : mo | BVFIRE (%) R25 R100 - B2s/50 | Basiss | Bortoo - : (mw/C) ,
Series (Type) Resistance tolerence at 25°C . A A Maximum power o Thermal time
range B value resistance |resistance B value | B value | B value dissipation Heat dissipation -
6S222% % +1 | £2 | £3 | £5 | £1 | £3 | 2.186kQ [0.2166kQ - 3,386K | 3,419K | 3,390K -
3G302*%* *+1 | £2 | £3 | £5 | =1 | =3 3kQ |0.2757kQ - 3,490K | 3,527K | 3,499K -
@ 6Q542*% % *+1 | £2 | £3 | £5 | £1 | =3 | 5.369kQ |0.5103kQ - 3.243K | 3.468K | 3.450K -
@ GR15 6Q852%* | —40~+150C | =1 | =2 | =3 | =5 | =1 | =3 | 8.471kQ |0.8051kQ - 3.243K | 3.468K | 3.450K - 87 0.7 6
@ B6Q113%* +1 | £2 | *3 | £5 | =1 | £3 | 10.74kQ [1.0210kQ - 3.243K | 3.468K | 3.450K -
B6M373% % *+1 | £2 | £3 | £5 | £1 | =3 | 36.74kQ |2.2620kQ - 3,985K | 4,099K | 4,015K -
BN493* * +1 | £2 | £3 | £5 | £1 | =3 | 48.70kQ |3.1250kQ - 3,935K | 4,030K | 3,988K -
GR25 %%l 150CHi# /= GR25Series 150°C Heat resistance products f@ }@
N RRME g | RRREER
= | EREEEE ey o) | BE(B2sm) | FRBAME | FREAE BE | BE | Bff = BARH
%E.J% as Temperature @,B_E{E(st)ﬁﬁﬁﬁ( A'a) BFRE(%) R25 R100 = B2s/50 | Ba2s/ss | Bortoo = ( mWw) (mW/C) () '
Series (Type) Resistance tolerence at 25°C . ) Maximum power ..~/ | Thermal ime
range B value tolerence| resistance | resistance B value | B value | B value e Heat dissipation S
3G202** . +2 | £3 | £5| x1 | £83 2kQ 0.1838kQ - 3,490K | 3,527K | 3,499K -
GR25 —40~+150C 125 1 16
6 S222% % *+2 | £3 | £5| £1 | £3 | 2.175kQ |0.2156kQ - 3,386K | 3,419K | 3,390K -
X XF R-T #iE, BESHAARMIL. % Regarding R-T data, please refer to our web site.
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Please see [Introduction] for the handllng of the products listed in this document.
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B\ G EE

ATA
[1Zm S ]

= (FREE) .

ECU

NTC # Gy FE
NTC THERMISTOR ¢

e

ON BOARD THERMISTOR

For car air conditioner (Room Temp), ECU
[Radial Leaded Type]

CN/CH25 CN25/CH25
//; R Ak - R~F Dimensions(mm) 30+g
P = 4max >
//// y//‘f/ X T les 1
7 g1
A / \ T
g o RS A
//// BE R 544 $0.3
- Epoxy resin Pb-free Soldered
Cu-Ni wire ¢0.3
L LoT- EFeatures
O A, BHE @Small precision type.
Q@ EERIFEMLE @Excellent thermal cycle endurance.
M$¥1E Characteristics
CN25 %3] CN25Series @z
R (o | BE(B2sso) | MM Bl Bl BAME | wmgmy | MREMERN
%@.Jg 5 (Type) Temperature %B.EE(RZS)Qﬁﬁ%( A’a) BFIFRE (%) R25 B25/50 Bas/85 '(mW) (mw/C) (s .
Series Resistance tolerence at 25C . Maximum power e Thermal time
range B value tolerence | resistance B value B value dissipation Heat dissipation D
3G501** +3 *+5 - +3 500Q 3,450K 3,488K 14
3G102*%* +3 +5 - +3 1kQ 3,450K 3,488K 12
6D102% % +3 +5 - +3 1kQ 3,930K 3,941K 14
3G202*% % +3 +5 - +3 2kQ 3,450K 3,488K 14
6D202*% * +3 *5 - *3 2kQ 3,930K 3,941K 12
3G302*%* +3 +5 - +3 3kQ 3,450K 3,488K 12
6D302*% * +3 +5 - +3 3kQ 3,930K 3,941K 14
3H502% % +3 +5 - +3 5kQ 3,450K 3,486K 14
B6E502% * o +3 *5 - +3 5kQ 3,950K 4,001K 12
CN25 —40~+110C 59.5 0.7 E—
3H103* * *3 +5 - *3 10kQ 3,450K 3,466K 12
3T103% % +3 +5 - +3 10kQ 3,950K 3,989K 14
3T203* * +3 +5 - +*3 20kQ 3,950K 3,989K 12
3U303** +3 +5 - *3 30kQ 3,950K 4,025K 14
3U503% * +3 +5 — +3 50kQ 3,950K 4,025K 14
3U104* * +3 +5 - +3 100k Q 3,950K 4,025K 12
41204 % * +3 +5 — +3 200kQ 4,550K 4,629K 14
4L.304** *+3 +5 - +*3 300kQ 4,550K 4,629K 14
41504 % * +3 +5 - +3 500kQ 4,550K 4,629K 12
CH25 %3] CH25Series oz
= =
A% | g BREEEE | wpErewrme) | SEB2) | REE o S Towy | s | RREGRR
Series 2S5 (Type) VEmpaTEiE Resistance tolerence at 25C BIFIRE (%) .R25 ey 225 Maximum power ("‘W’.C). Thermal time
range B value tolerence | resistance B value B value dissipation Heat dissipation P
3G501** *1 +2 *3 - *1 - 500Q 3,450K 3,488K 14
3G102** +1 *2 +3 — +1 — 1kQ 3,450K 3,488K 12
6D102% * +1 +2 +3 - *+1 - 1kQ 3,930K 3,941K 14
3G202** +1 +2 *3 - +1 - 2kQ 3,450K 3,488K 14
6D202%* * +1 +2 +3 - *1 - 2kQ 3,930K 3,941K 12
3G302%* +1 +2 +3 - +1 - 3kQ 3,450K 3,488K 12
6D302% * +1 +2 +3 - +1 - 3kQ 3,930K 3,941K 14
3H502% * +1 +2 +3 - *1 - 5kQ 3,450K 3,486K 14
B6E502% % o +1 *+2 +3 - +1 - 5kQ 3,950K 4,001K 12
CH25 3H103% % —40~+110C +1 +2 *3 — *1 - 10kQ 3,450K 3,466K 595 o7 12
3T103** +1 +2 +3 - +1 - 10kQ 3,950K 3,989K 14
3T203% % +1 +2 *3 - +1 - 20kQ 3,950K 3,989K 12
3U303* * *+1 *2 +3 - +1 - 30kQ 3,950K 4,025K 14
3U503* * *+1 +2 +3 - +1 - 50kQ 3,950K 4,025K 14
3U104% % +1 +2 +3 — +1 — 100kQ 3,950K 4,025K 12
41204 % * - *2 +3 - +1 - 200kQ 4,550K 4,629K 14
41304 % % - +2 +3 - *+1 - 300kQ 4,550K 4,629K 14
41504 % % — *2 +3 — *1 — 500kQ 4,550K 4,629K 12
X B% CH25 RIIZREaEHE ¥ For CH25 series, they are low - halogen products

(8. 2557 900ppm LLA, B3 total1500ppm LART)

B, BEARENE.
X KTF RTHIR, BSRARANLE.

2« MITSUBISHI MATERIALS CORPORATION

(Specification: Cl, Br each 900ppm or less., halogen total 1,500ppm or
less.). Please approach us for details.
¥ Regarding R-T data, please refer to our web site.

KFARBIMEERE (FE] -
Please see [Introduction] for the handling of the products listed in this document.
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Please see page 60~61 for precautions when using the thermistor.




NTC # Gy FE
NTC THERMISTOR ¢

e e ON BOARD THERMISTOR # . = '€

AT ECU For ECU

[ S&E ] [Radial Leaded Type]
BN35 BN35
4K - R~ Dimensions(mm) F;\\//(é%&ﬁéﬁ i
H\iﬁ‘jﬂ‘é’ . PVG 0.08sq, %E}‘ﬁ)% covered wire
Epoxy resin PVC 0.08sq. Sn coat /
31 ; 3 ¢ =
R BN
12 ‘
—_— L |
|
L=25mm | BN35-%skksiix-25 L=100mm | BN35-% skt -100
L=50mm | BN35-%sksksksksiek-50 L=125mm | BN35-% ki k-125
L=75mm BN35- 3k sk sk sk sk sk sk -75 L=150mm BN35-3k sk sk sk sk sk 5k - 150
XBN35&FHthE (K. R 5I#E900ppmIl A, 1 total1500ppmiA) 3¢ For BN35 series, they are low - halogen products
&, 55 AAEHE. (Specification: Cl, Br each 900ppm or less., halogen total 1,500ppm or less.).
Please approach us for details.
Wi%tE Characteristics
BN35 %5l BN35Series oz
N = m A Rz 8] 2
ERREEE X Bf (Bas/s0) B BiE BiE BAME | wzw
3R = BB PR1E (R2s) B IR E (%) o o (mw) b (s)
Series BS(Type) TR Resistance tolerence at 25C BIHRE (%) .R25 2ol 25 Maximum power (’“‘."”. € ). Thermal time
range B value tolerence resistance B value B value dissipation Heat dissipation ——
3H103% % +1 +2 +3 +1 10kQ 3,450K 3,486K
3T103%* +1 +2 *3 *1 10kQ 3,950K 3,989K
BN35 —20~+80°C 132 24 40
3U104% % +1 +2 +3 +1 100kQ 3,950K 4,024K
5B225% % - - +3 +3 2.2MQ 5,200K 5,290K
% BN35 RF|FRFET UL1434 #RERF= o ¥ Regarding R-T data, please refer to our web site.
X XF R-T #iE, ESRALTML. % Itis available in a UL1434 approved type for BN35 series.
X ZEFFEINEEZBATRSHEETT. XTFRIHAEIRR, BRIASIRENET. % Safety standard certification conditions may be revised. Would you

confirm the web site of each standard about the latest information.

Bi. ECU. 5&ETH (ERNEE) For Battery cells, ECU, car air conditioner(room Temp)

[RE54E ] [Radial Leaded Type]
RH18 RH18
F2ik - Rt Dimensions (mm) XELT(S)

_ REmHEL 603 Straight type(S)
REN AR Polyurethane coverd wire ¢ 0.3

Epoxy resin

TR
Pb-free Soldered

2.0max

L=25mm | RH18-*%%%x*%-025-S,F) | [ L=100mm | RH18-%%%%%%%-100-S,F) |
L=50mm | RH18-%**%***-050(SF) | | L=125mm | RH18-%***x**-125S,F) |
L=75mm RH18-% % % % % % % -075-(S,F) %-100,-1252 T84

%-100,-125 are order co

XRH18 RIEF R ENE. 3¢ For RH18 series, they are low - halogen products.

Bt Characteristics

RH18 %3] RH18Series oz
N R AIhE A Sz 8] 2
ERREER - B1A (Bas/es) FOREME B BfE = BIARE
EY b = F3 BE{E (R25) B2 (%) oy (mw) o (8)
Series S (Type) TETTESELTD Resistance tolerence at 25°C FIFRE (%) .R25 B2 SR Maximum power (mYV/_ € ). Thermal time
range B value tolerence resistance B value B value dissipation Heat dissipation -
6Y103%* +1 +2 *3 *1 10kQ 3,390K 3,435K
RH18 3H103** —40~+110C *1 *2 +3 +1 10kQ 3,450K 3,486K 85 1.0 12
3U104% % *1 *2 *3 +1 100kQ 3,950K 4,025K
X XF RT#iR, BSHEALTML. % Regarding R-T data, please refer to our web site.
X RH18 &%t B iEIT UL1434 4REHIZ 5. (File No. E318570) X It is available in a UL1434 approved type for RH18 series. (File No.
X REFENEFHATRESHETT. XTEFHIAERR, EHIASIRENED. E318570)

X Safety standard certification conditions may be revised. Would you
confirm the web site of each standard about the latest information.

KFARBIMEERE (FE] -
Please see [Introduction] for the handllng of the products listed in this document.
78 XTSRRI BB RIUSEIE P60 ~ 610

Please see page 60~61 for precautions when using the thermistor.
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B\ G EE

[RE LR ]

NTC # Gy FE
NTC THERMISTOR ¢

e

ON BOARD THERMISTOR

[Radial Leaded Type]

4k - R~F  Dimensions(mm XA (F)
k- R (mm) HEmT Forming type(F)
| | ~~ Forming
- 38 - i i N
1.5 - — 7 2 sj\
&u"’ 75 * FoiRIEEE
Pb-free Soldered
L=26mm | BMB38-#:kkk#5k-025-S,F) | [ L=100mm | BMB38- ssksksksksksk-100-(S,F) |
o L=50mm | BM38-s#skk#3k%-050-(S,F) | | L=125mm | BM38- k% %*-125-(S,F) |
&?”/ L=75mm BM38- sk 3k sk 3k 3k 3k 3k -075-(S,F) %-100-1252HEZ T4
%-100,-125 are order correspondences.

XBM38 521 f 2 B = e
Bt Characteristics

% For BM38, low - halogen is also applied.

BM38 ool
ERIREEE - o Bf&(B2s/50) FFRE Bf& Bf& BRDE(MW) | BRFAE | ABEHEEH(S)
’?ﬂg A5 (Type) Temperature EEBH.E(RZS)Q#*:{E%( /a°) BiFRE (%) R25 B25/50 B25/85 Maximum power| (mW/C) Thermal time
eries Resistance tolerence at 25C . . W
range B value tolerence resistance B value B value dissipation Heat dissipation constant
BM38 3H103* * —40~+100°C +1 ‘ +2 ‘ +3 +1 10kQ 3,450K 3,486K 97.5 1.3 25
X KT R-T #iE, BSRAEAA ML ¥ Regarding R-T data, please refer to our web site.
XBM38 R AR UL1434 FREM= . (File No. E318570) % It is available in a UL1434 approved type for BM38. (File No. E318570)
X REMMHEINESGABESHEIT. XTERIFWATKE, BRASIRENET. % Safety standard certification conditions may be revised. Would you
confirm the web site of each standard about the latest information.
BM22 BM22
24k - R<F  Dimensions(mm)
IR S sy . SN
Thermoplastic resin RRBEHEL 603 . XELE(S)
/ % Polyurethane covered wire ¢ 0.3 Straight type(S)
2.21} 1o
1 Pb-free Soldered
(% I =
7] o L 50
L=25mm | BM22-#:#3#3k*#%-025S,F) | [ L=100mm | BM22-ss#sksks5k-100(SF) |
L=50mm | BM22-%#%%*%%-050-(S,F) | | L=125mm | BM22-sskskxskskx-125-(SF) |
L=75mm | BM22-3 %% %3%-075-(S,F) Jl00- 1R
2%-100,-125 are order
XBM22 AR KB E M= Mo X For BM22, low - halogen is also applied.
W45t Characteristics
BM22 oz
ERREEE " Bf&(B2s/50) FEBR{E Bf& Bi& BADE(MW) | HHRRH  [AREREERS)
,;;;ng &2 (Type) Temperature EE'KETE(RZS)E#HE%(%’) BFiFwRE(%) R25 B25/50 B2s/85 Maximum power|  (mW/C) Thermal time
eries Resistance tolerence at 25C . o W
range B value tolerence resistance B value B value dissipation Heat dissipation constant
BM22 3H103* % —40~+100C *+1 ‘ +2 ‘ *3 *1 10kQ 3,450K 3,486K 90 1.2 22
X EF R-THIE, BSRAAXLTMIL. % Regarding R-T data, please refer to our web site.
XBM22 RGP FIET UL1434 AR &. (File No. E318570) ¥ Itis available in a UL1434 approved type for BM22. (File No. E318570)
X REBEANE RIS HETT. XFEFTINERR, BWIASRENET. 3 Safety standard certification conditions may be revised. Would you
confirm the web site of each standard about the latest information.
BM18 BM18
IR - R<F  Dimensions(mm) XELH(S)
IR . Straight type(S)
Thermopla:tic resin RAHEL 603 .
_ . v Polyurethane covered wire ¢ 0.3
20 ; .
1831 T 1 Pb-free Soldered
5.0 L’)Q_‘
= L !
L=25mm | BM18-kx#%k%%-025<S,F) | [ L=100mm | BM18-ssksksksx3%-100-(SF) |
L=50mm | BM18-kiskk%%-050-(S,F) | | L=125mm | BM18-x*%3k**%-125-(SF) |
L=75mm | BM18-3 %%k %-075-(S,F) Jl00- 1R EE IR

XBM18 R IIE EEE LR
B4t Characteristics

% For BM18, low - halogen is also applied.

BM18 @ T
ERREEE 9 o Bf#1 (B2s/50) FFRE Bi& Bf& BERDE(mMW) | BRRE | AWEHEEH(S)
%E.Jg 5 (Type) Temperature EE'KH,E(RZS)ﬁﬁﬁi( 4’) BFRE (%) R25 B2s/50 B25/85 Maximum power|  (mW/C) Thermal time
Series Resistance tolerence at 25°C . i N
range B value tolerence resistance B value B value dissipation Heat dissipation constant
BM18 3H103* % -40~+100C *1 ‘ *2 ‘ +3 +1 10kQ 3,450K 3,486K 97.5 1.3 23

X XTF RTHIE, ESHALTIML.
X BM18 RFIHAIET UL1434 #7ER . (File No. E318570)
X BRETENEFHARSWETT. XFRIFMWAERR, BFRIASIRENET.

2« MITSUBISHI MATERIALS CORPORATION

% Regarding R-T data, please refer to our web site.
3 It is available in a UL1434 approved type for BM18. (File No. E318570)
X Safety standard certification conditions may be revised. Would you
confirm the web site of each standard about the latest information.
Please see [Introduction] for the ha;i:l}l:ng of thiﬁfﬁgﬁzt’iﬁn tﬁggzmlm.

SFBRRYE B RIUSIE P60 ~ 610

Please see page 60~61 for precautions when using the thermistor.
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NTC # Gy FE
TC THERMISTOR o

THERMISTOR SENSORS 92" ' 0

AT R i@ ESN For Measuring surface Temp

STS-40 STS-40 ez
4k - R~ Dimensions(mm)
3 Cu (Sn plated)
RSN Pb-Free soldered Cu-Ni wire ¢ 0.5
o
©+—H ©
o
123 | 15
\
@FE[E(E v rvvvrrrrrrrnnnnananaans Ros=10kQ +1% @ RESISIANCE = rrerrrarrranrrarsniannas Ros=10KkQ+1%
@B E (BH) rrrrrrrrrrnrnnnnnnnnns Bass0=3450K+1% @B value (BH) =rrrmrremrrnnrnnannnass Basis0=3450K+1%
Basiss=3486K Basiss =3486K
QFEFAIRETEE v —30C~+110C @Operating temperature range ===+« +++ -30°C~+110°C
@AM B B E (SRR L) - v emeeee e 18sec. @ Thermal time constant (on A2 block) - - - = 18sec.
STS-50 STS-50 T
24k - R Dimensions(mm)
™~ Cu (Sn plated)
o . .
R Ni plated wire ¢ 0.4
~T S
i St AR A s .
g XTin plated wire type is available.
15.7 15
@FEEE --rrrrrrr e R25=10kQ +3% @Resistance = = rrrrrrararaianaaaas R25=10kQ+3%
OB EH (BHG) rrrrmresrrrmannnnns Bass0=3465K+3% @B value (BHG) r=rmrrrmrrrerrnarnass Bosis0=3465K+3%
B2siss=3502K B2sis5s=3502K
@ EFRETEE v —40°C~+150C @Operating temperature range === ===+ =++ -40°C~+150°C
@A iz Bt B B (SRR L) - v vmeee e 22sec. @ Thermal time constant (on A2 block) - - - - 22sec.
L LET= BFeatures
@ L4 AI R AR B 2 @Can be fastened with a screw.
ORAEBNAME, BENMEIR @ Metal contact surface yields fast temperature response.

XSTS RIMAMR A EHERBUTAENE, FAUNEESEWHENA  XThermal time constant of STS series is measured by following method.The data

BENIE. contains the influence of the heat capacity of the aluminum block.
X BHEREITRE S (120L X 120W X 20Tmm), RIGHERIBEEREE  XThe sensor is screwed up on aluminum block (120L X 120W x 20Tmm),the block
RIEB RN 25 ERIkF. ZEEHELEHZ 50 ERIKS. except sensor attached surface is put into 25°C water. From this state when block is

moved into 50°C water.

X KT R-T#iE, BSRAEA TN %Regarding R-T data, please refer to our web site.
X B ENECE RN E RS &M, B55AATHE. X Please consult us regarding the operating conditions of Thermistor sensors.

KFARBIMEERE (FE] -

Please see [Introduction] for the handling of the products listed in this document.
KT
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NTC # Gy FE
NTC THERMISTOR ¢

e

THERMISTOR SENSORS

1R N 3R H im R R Rk ER Quick Response Surface Sensor v
STS-73 STS-73
AR - R<F  Dimensions(mm)
Ring tongue terminal
(AI't=0.5) Epoxyresin Lead wire(0.3sq)
o < ——
s 8 | ——]
165
: 32 ‘
200
\
— N T
.EEBHE -------------------------- R25=1OkQ is% .Resistance -------------------------- R25=10k013%
.B ﬁ ---------------------------- 825/50=3380Ki2% .B valug@ * = srrssssssssssnssnnnnnnnnns B2550=3380K+2%
OFEAIRETERE v rrrrerreeeee —40C~+120C @Operating temperature range === ===+ =++ —40°C~+120°C
@40 7 Bt ) 45 (AR A ) e e 5sec @ Thermal time constant (direct connection) -+ - - 5sec
L LET= MFeatures

OIZSTEER, FHRE
OHNEANTNM AR, SUEAEY
@E AL BIREFAYIN T 75 7RSS I &5 2 A R

@Ring-tongue is very easy to mount.
@Extremely reliable due to our chip type thermistor being used.
@ Quick response due to unique constrnction.

XF RT &R, B2 HAR AN,
X AXRAGIREERRNERTERYE, BE5XREE.

¥ Regarding R-T data, please refer to our web site.

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

AT T2 .DCDC Tifiies . A 2% For Inverter,DCDC converter,Charger oz

STS-51 STS-51
Ak - Rt Dlmensmns(mm)
g Cu(Sn plated) PE 0.14sq.
N
() 200
.EE.BHE .......................... R25=10kQ +5% @Resistance = s rrrrranan i R25=10kQ+5%
.B ﬁ (3TV) ..................... 825/50=3820Ki3% .B Value (3TV) ........................ 825/50=3820Ki.3%
Ba2siss=3792K Basiss=3792K

@ FEFIEETEE v v —40°C~+150C @ Operating temperature range - =+ ==+ ===+ -40°C~+150°C
@0 SR B EL (FRR ) - ereeee s 27sec. @ Thermal time constant (on AQ block) =+« =+ 27sec.
L e BFeatures
O L AERAIR R E E @Can be fastened with a screw.

OXAEBRAE, EEMMR

XSTSRFIMA B EBRBRBUTAERNE, FUNEEZEXHRNRA
BRI,

XEEBRSTREIE R (120L X 120W X 20Tmm), AEEKRISEERSE
HEBRRAN25ERKF. ZEBBELETEZ50EHKF.

XETFR-THIE, ESRAARRNIE,
XKRABIE E R ERAE AR &G, BEXATHE.

@Metal contact surface yields fast temperature response.

XThermal time constant of STS series is measured by following method.The data
contains the influence of the heat capacity of the aluminum block.

XThe sensor is screwed up on aluminum block (120Lx120Wx20Tmm),the block
except sensor attached surface is put into 25°C water. From this state when block is
moved into 50°C water.

¥ Regarding R-T data, please refer to our web site.

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

KFARBIMEERE (FE] -
Please see [Introduction] for the handllng of the products listed in this document.
XTSRRI BB RIUSEIE P60 ~ 610

Please see page 60~61 for precautions when using the thermistor.
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NTC # Gy FE
NTC THERMISTOR ¢

THERMISTOR SENSORS

Automotive products

Oil Temperature Sensor

TOL-56 TOL-56
4k - R~ Dimensions(mm) 0
25
3
OFEFRRETERE ~rvrrrerrerreers -30°C~+200°C (k&)  @Operating temperaturg==«=+=+-+- -30°C~+200°C(sensor portion)
.EEBETE ........................... R100=0.2156k Q @Resistance =+ +==ssrrrrraanaann R100=0.2156kQ
.B{E .............................. B50/100=3456K .B_Va|ue ....................... B50/100=3456K
(Bt hvd:n gkt G LR T =6sec (HE#KHF) @Thermal constant == x«=rreresres T =6sec (in stirred water)
4. EREERTESA AN EPER. Shape, characteristics, among others is customizable.
S M Features
O kiEiEE —{hr e @Integrated waterproof connector sensor
OEERNEES @Precise temperature measuring

@ik (6sec)

Oft s (ERZEAR(L2007C)

@Ffit P25 R FE 1B IR i 5 ANk 30
ONEHRFBEALHEENSZ S

B A&

OEATIZHIERE. REMF1 (BFHMRBEE) R4
@il & ZHH KR E

O E AT M EA =k« 1% 5 B K FRH IR E

Tk & 2%

@Quick response (6 sec)

@Durable at high temperature (sensor portion 200°C)
@Tough against extreme heat cycling and vibration
@Double molding makes for airtight construction

M Applications

@Electronic fuel injection for motorcycles or automobiles

@Measuring oil temperature

@Measuring liquid temperature for industrial or household applications

Coolant Temperature Sensor

TWT-56 TWT-56 QT
4k - R~ Dimensions(mm) o
25
3
Q@ EFIRETERE wrvrrrerrees 30T~+120C (fERi%EERI) @Operating temperaturg=«=«==x=++ -30°C~+120°C(sensor portion)
@FEPEE ---rrrrrrrrrrr e R100=0.156kQ @Resistance =+ +==srrrrrmaanaaans R100=0.156kQ
@BfE v -rrrrrrr e B50/100=3824K @B-Valug- = rrrrrrnrananaanans B50/100=3824K
Q@A AT E BEL - v rvrerrerrernees T=6sec (#EHKH) @Thermal constant == ««=rrerevres T =6sec (in stirred water)
i, EEEPREESTENEFAEKR. Shape, characteristics, among others is customizable.
L Lol M Features
O KiEiER— KL ERER @Integrated waterproof connector sensor
O EERNEES @Precise temperature measuring

@R (6sec)
@Ffit 7= 1R FE 1B IR i 5 ANk 30
ONERFBAIHMEN ST

W AiE

OEAFRGERE. KENF1 (BFHRBES) RE
@& FHHL % EN K BE

OEAFRMEMA . FEIRERKFHIEE

2« MITSUBISHI MATERIALS CORPORATION

@Quick response (6 sec)
@Tough against extreme heat cycling and vibration
@Double molding makes for airtight construction

M Applications

@Electronic fuel injection for motorcycles or automobiles

@®Measuring coolant temperature

@Measuring liquid temperature for industrial or household applications

KFARBIMEERE (FE] -
Please see [Introduction] for the handling of the products listed in this document.
82 XFRSBIEOE BT TR P60 ~ 61,

Please see page 60~61 for precautions when using the thermistor.
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NTC G FEFH
NTC THERMISTOR o

THERMISTOR SENSORS O _

Automotive products

Intake Air Temperature Sensor (IAT) ez

IAT-40 IAT-40

4k - R~ Dimensions(mm)

505
255
3
C —

QFEFEETLE rrrrrrrrrnaaaan -30°C~+120°C @Operating temperaturg=======+-- -30°C~+120°C
@HFEE ~rrrrrrrrrr e R100=0.1553kQ @Resistance =+ s rrrrarananann R100=0.1553kQ
.Bﬁ .............................. B50/100=3824K @B-Valug - s rrrrsnrananaanans B50/100=3854K
QAN SIAS B FEHL - revrrerrrerrnee T=6sec (HHrkH) @Thermal constant ==+«==rresrees T =6sec (in stirred water)

it EREPREESTANEFEK.

L ELES

O KERE R — R e e
OERBLEE, REFENE
Q@RERNEES

@5k (6sec)

O =55 198 FE B IR i 5 Fidfk 3h
ONERFHEALHURRENSE S

N AiE
OFEFFEHIERE. KEMF1 (BFHBEBES) R
OATUERAZTSHIRE

2« MITSUBISHI MATERIALS CORPORATION

Shape, electrical characteristics, among others is customizable.

M Features

@Integrated waterproof connector sensor

@Easy and reliable attaching with screws
@Precise temperature measuring

@®Quick response (6 sec)

@Tough against extreme heat cycling and vibration
@®Double molding makes for airtight construction

M Applications
@Electronic fuel injection for motorcycles or automobiles
@®Measuring air intake temperature for industrial or household applications

KFARBIMEERE (FE] -
Please see [Introduction] for the handling of the products listed in this document.
KT AR BRAYE IR IE 15 P60 ~ 610

83 Please see page 60~61 for precautions when using the thermistor.



NTC A 8rE
NTC THERMISTOR

THERMISTOR SENSORS & O _

Automotive products

AFSEED (FL:H) For car air conditioner (Evaporator) o
CAE-60 CAE-60

4k - R~ Dimensions(mm)
< Epoxy resin PVC 0.3sq.
°
ST+ 3 @ =
20
500
|
OFI[EME rrovrrrrrrrrnananranns Ro0=4.852kQ +5% ORESISIANCE *rrrrrrsararnrsnsarans R0=4.852kQ +5%
OBE(BD) == *rr s B25/50=3930K * 3% OB value (6D) »==rrremrramraenaas B25/50=3930K+3%
B25/85=3941K B25/85=3941K
OFEFIRETER - rermrereens —30°C~+100°C ®QOperating temperature range ==+ +- -30°C~+100°C
O iz B [B] (K ) v e wmeee e 4sec. ®Thermal time constant (in water) - +- 4sec.
s M Features
O T ERE R ®\Moisture resistant.
O\ GREMAR. ®Small with quick temperature response.
XEFR-THIR, HSRAAT M. XRegarding R-T data, please refer to our web site.
KEXAGEEERENERTRESY, BE5ALTME. XPlease consult us regarding the operating conditions of Thermistor sensors.

KFARBIMEERE (FE] -

Please see [Introduction] for the handling of the products listed in this document.
KT
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NTC G FEFH

NTC THERMISTOR o

THERMISTOR SENSORS

Home Appliance

For Air Temp of Air conditioner DD

ACA-30 ACA-30
F 4k - R st Dimensions(mm)
Epoxy resin , PVC 0.08sq.
_g T¢ F 3 e —
10 | 100
|

ACA-30
OFEEME rrrrrrrrrr s R25=5kQ *+3% OResistance **=rrrrerrarananaanans R25=5kQ+3%
.BTE(ST) ---------------------- 825/50=3950K12% .B Value (3T) --------------------- 825/50=3950K12%

B25/85=3989K B25/85=3989K
OfFEFlRETER - rrerrerierrens —30°C~+100°C ®Operating temperature range = ++++* -30°C~+100°C
O Rz (B B H (S ) - v ere et 25sec. ®Thermal time constant (in air) ===« ++ 25sec.
ACA-35 ACA-35 oT

F 4k - R st Dimensions(mm)
Epoxy resin , PVCO0.14sq.
2T¢ ==
© 25
350
|

ACA-35
OFEPE(E ~-rrrrrrrrrrr s R25=15kQ +3% OResistance =+ rrrrrrraainananas R25=15kQ+3%
.BTE(ST) ...................... B25/50=3950K +2% ®B value (3T) ..................... B25/50=3950K+2%

B25/85=3989K B25/85=3989K
OfE FIRETERE srrrrrrrrerens —30°C~+100°C ®QOperating temperature range ==---- -30°C~+100°C
O Sz (8] BB (E S H) - v e et 50sec. ®Thermal time constant (in air) ==+« -+ 50sec.
L LEd- MFeatures
O T IERE R @®Moisture resistant.

ONE RENRR.

KKXFRTHEIE, HSHAR AWM.
XEXAHREERBNERNERY, BEFLAHE.

2« MITSUBISHI MATERIALS CORPORATION

@®Small with quick temperature response.

XRegarding R-T data, please refer to our web site.
X Please consult us regarding the operating conditions of Thermistor sensors.

KFARBIMEERE (FE] -
Please see [Introduction] for the handling of the products listed in this document.
85 KT AR AE BRI IL P60 ~ 61,

Please see page 60~61 for precautions when using the thermistor.



NTC A 8rE
NTC THERMISTOR

THERMISTOR SENSORS & O _

AT R Has For Heat Excharger of Air conditioner o
ACH-40/42/45/60 ACH-40/42/45/60
4k - R =t Dimensions(mm)
Cu case PVC 0.14sq.
° [ =
k#i 800 1\

d(mm) | 4.0 | ¢4.2 | ¢45 | 6.0
L(mm) 24 25 25 24

ACH-40/42/45/60

OFIPE(E ~rrrrrrrrrrrr s R25=10kQ +3% OResistance = = rrrrr s s R25=10kQ+3%

.BE(:BT) ...................... 825/50=3950K12% .B Value (3T) ..................... 825/50=3950Ki.2%
B25/85=3989K B25/85=3989K

OffE RS -vrrerrerrs —30°C~+100°C ®Operating temperature range ==+ -+ -30°C~+100°C

O g Rz B [B] EEL (KA v v vmeee ACH-40,42 : 4 5sec. ®Thermal time constant (in water) -+ ACH-40,42 : 4.5sec.
ACH-45  :5sec. ACH-45  :5sec.
ACH-60  : 10sec. ACH-60  : 10sec.

L k)= M Features

O T ERE LR ®Moisture resistant.

O/NEL RN RIR . ®Small with quick temperature response.

KXFRTHIB, BSRAALTMIE. ¥Regarding R-T data, please refer to our web site.

XA XNEIREERENERTRESY, BE5ARATANE. XPlease consult us regarding the operating conditions of Thermistor sensors.

KFARBIMEERE (FE] -

Please see [Introduction] for the handling of the products listed in this document.
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NTC #8ieaH !
NTC THERMISTOR

THERMISTOR SENSORS ‘'@

Home Appliance

AF=AHES S For Delivery pipe of Air conditioner o

ACD-45 ACD-45
F 4k - R~ Dimensions(mm)
Cu case PE 0.14sq.
S ) 3 @ —
L—_‘ZS 800
\ |
OFFHE s naaas R90=5kQ + 3% OResistance * =t rrrrrrsnanaaaaas R90=5kQ+3%
.BEI_(3U) ...................... B25/50=3950K + 3% OB value (BU) »==rrrmrrrmmrnennnes B25/50=3950K+3%
B25/85=4025K B25/85=4025K
OfFE FIRETER - rerrererees —30°C~+130°C ®QOperating temperature range ==+ -+ -30°C~+130°C
O iz Fef (8] T L (K ) v e emeee e 5sec. ®Thermal time constant (in water) -+ 5sec.
L k=g MFeatures
O EREL R ®Moisture resistant.
/B R ENTRR . ®Small with quick temperature response.
XEFR-THIE, BSRAA T ML ¥ Regarding R-T data, please refer to our web site.
KB KREREERBNERRESY, BEEEAATME. X Please consult us regarding the operating conditions of Thermistor sensors.

KFARBIMEERE (FE] -

Please see [Introduction] for the handling of the products listed in this document.
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NTC # Gy FE
NTC THERMISTOR

THERMISTOR SENSORS 92" ' 0

BFFFkE For Instant boiler QT
IBS-25 IBS-25

F 4k - R~ Dimensions(mm)
2129 SUS ~
DI IO ase ~e7 PVC 0.14sq.
x | 3 & —
132 34 b sj
—=23 140
@ fEfE v rrvvrrrnnnrennnnnaes Rs0=3.485kQ +2.5% @ReSiStance = rerrrrrrrarrnarenns Rso=3.485kQ+2.5%
@B E (BQR)*=rrrerrrerrunens Basiso0=3423K£1% @B value (BQR) * === rrrrrrnenranns B2ss50=3423K+1%
B2siss = 3468K B2sis5s=3468K
@ EFIRETEE v -30C~+105C @ Operating temperature range « ==+ » - -30°C~+105°C
@ ANz B EH (KAR)-wreees 0.8sec. @ Thermal time constant (in water) - - - 0.8sec.
L e MFeatures
[ Jinpaih ey @Resistant to heat shock.
@i E Az {R @ Quick temperature response.
ORFWINE, WHEMIEREL R @ Stainless steel case makes resistant to corrosion.
X X TF R-T #iR, 5SHAR ML, ¥Regarding R-T data, please refer to our web site.
X BEANGREERBNERRERYE, BEALRNE. %Please consult us regarding the operating conditions of Thermistor sensors.

m7k 25 For Hot boiler DT
HBS-45 HBS-45

4k - R st Dimensions(mm)
@ A Cu case (Ni plated) R75 45
© I PVC 0.14sq. \
5 0 3 & =l ©
W \ /
o 280 RAS5
|
@ fE(E v rrrrrrnrrrrrrnnnnans Rs=11kQ +3% @ RESISIANCE  *r v rrrrrrnsranranean Ros=11kQ+3%
@B E (3T) rrrrrrrrrnnnnnnans Ba2ss50=3950K +£2% @B value (3T)==rrerrremrrenannans B2sis0=3950K+2%
Bas/ss=3989K Bo2s/s5=3989K
@ E RSB v -30C~+100C @Operating temperature range === - -30°C~+100°C
@ AN RZET B FEEL (kAR)--ee - 3sec. @ Thermal time constant (in water) - « - 3sec.
L LEg= MFeatures
OiT R F @Moisture resistant.
X KT R-THIE, BSAEAR AWM. %Regarding R-T data, please refer to our web site.
X AXRAGRECRBNEARERY, BE5AQANE. %Please consult us regarding the operating conditions of Thermistor sensors.

KFARBIMEERE (FE] -

Please see [Introduction] for the handllng of the products listed in this document.
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NTC # Gy FE
TC THERMISTOR o

THERMISTOR SENSORS O _

Used in Water
AT xR For Washing machine T

WDS-60 WDS-60
F 4k - R~ Dimensions(mm)

Cu case with dimple Fluoroelastomer 0.3sq.

got . /

S T
30 T
400 |

@HIJEAE wrvvvrrrmnnrernnnnns R100=3.3kQ+3% ORESISIANCE *=r = rrrrrarnrrnsnrans R100=3.3kQ+3%
OBfE(6PR) - r=rrerrernernans B25/100=3999K+2% OB value (BPR) = rr==rrrrrrmeuncnns B25/100=3999K+2%
OEFIRETERE v —30°C~+150°C ®Operating temperature range * -+« - - 30°C~+150°C
@AM R B EH (K)o v e e 10sec. ®Thermal time constant (in water) ---10sec.

L k=g M Features

O REE R o ®Resistance to high temperature.

ORI IEREM R ®Moisture resistant.

XEFR-THIE, BSRAATMIL. ¥ Regarding R-T data, please refer to our web site.
XBEXAEREERSBNERRELRE, BEXLANE. XPlease consult us regarding the operating conditions of Thermistor sensors.

ATEEE For Bidet oD
WTS-15 WTS-15

Z 4K - R <F Dimensions(mm)
/ Z’ g ;J: % PE‘ 0.14sq. /
N\ 142|065 QT
) —24 200 |
OFEFEE »rrvrrronrrnanrnnnnes R37=29.46kQ *+3% ORESISIANCE »+=rrrrrsrrarasnsnnnns R37=29.46kQ+3%
OB{E(BPR) - rremrremrnanns B25/50=3948K £ 1.5% OB value (BPR) === rrrrrrrrrrrnanans B25/50=3948K+1.5%
B25/85=3984K B25/85=3984K

OfF IR ETER »rrrrrreeen —30°C~+105°C ®Operating temperature range =+---- -30°C~+105°C
O BRI E# (k) ---- 0.5sec. ®Thermal time constant (in water) -+ 0.5sec.
HiF= M Features
O RN ®Ultra quick temperature response.
OFMINGT, MRS IR R @®Stainless steel case makes resistant to corrosion.
XETFRTHIE, BESRAATML. ¥ Regarding R-T data, please refer to our web site.
XEEAGIREERSENERAREEY, B5ALTHE. Please consult us regarding the operating conditions of Thermistor sensors.

KFARBIMEERE (FE] -

Please see [Introduction] for the handllng of the products listed in this document.
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NTC A 8rE
NTC THERMISTOR

THERMISTOR SENSORS P O _

HExXH Home Appliance
T IkFE For Refrigerator DT

RFG-70 RFG-70
F 4k - R~ Dimensions(mm)

PP(polypropylene) PVC 0.14sq.
o

~ r Y .

© N

@ EE e R0=6.4kQ *+3% @Resistance =+ = rrrrrarananaans Ro=6.4kQ+3%

@BE (3T) rrrrrrrrrnnnnnnans Bors=3844K+2% @B value (CIDEERREEEEEEEEEEREREREE Bozs=3844K+2%
B-200=3840K B-200=3840K

@ EFIRETEE v -40°C~+80TC @ Operating temperature range « ==+ » - -40°C~+80°C

@AM B EH (KAR)-wreees 25sec. @ Thermal time constant (in water) - - - 25sec.

L e MFeatures

OLEZE/N. MifEME. MpHiERE @Low water absorption rate, superior electrical insulation and thermal shock resistance.

OFEES. AJEls (MEHE. FuhHHSs) @High accurecy and high reliability (Anti-migration, Thermal shock)

OFERHE. REEEA @For refriderator compartment or freezer compartment

X KT R-T #iE, BSRAAA RN %Regarding R-T data, please refer to our web site.

X BXAERECRBNERARERY, BEARAMHE. %Please consult us regarding the operating conditions of Thermistor sensors.

KFARBIMEERE (FE] -

Please see [Introduction] for the handling of the products listed in this document.
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NTC # Gy FE
NTC THERMISTOR

THERMISTOR SENSORS O _

JE = iR FE B RN R Non-Contact Temperature Sensor

DNS %75l DNS Series ez

JE#ERUR B2 RkEE DNS R MBI IEEmM AN BRI EEE, 2 Our DNS Series non-contact temperature sensor measures an objects temperature

— R RS A IMEIR E R RS without touching it by using its infrared radiation.
St RS i '
Eik- R Dlmensmns(mgg) e
Sensing part
o) O p—
O =
+« 00 = FR4
in
BEiFE A Circuit
O M
Compensation Output
O i
Sensing Output
LI4ME
(g /\/ Infrared radiation
O GND
L e MFeatures
QFEIBESRBENMEEME, SSUTEHENEE. @Our precise thermistor is able to accurately measure the temperature
Q@ FE T AN THFENKREEMIE, ST RENS EINME. @Our unique output structure enables high precision and fast response time
O THMmHME. fif ESD 4. @Tough against high temperatures and ESD
@I TSN, BEX. @Reduced dimensions and weight
W M Characteristics
@B R4 @ Thermistor Characteristics= === ====+=x=22+ Ras = 100kQ (typ.)
- B EE R25=100kQ (typ.) B2siso0 = 4,250K (typ.)
SBE e Basis0 = 4,250K (typ.) @ Operating Temperature Range === ===-=--- -30°C to 125°C *2
OFEFRETERE v rerrrneeeeees -30°C~ 125°C *2 @ Detection Temperature Range ==+ ==++=+++ 0°C to 400°C *3
Q@ EERNTERE v 0C~4007C * @ Response Time (When warm) = === ======x« approximately 0.6 sec. **
O RSEE (FAMm Rz B EH) - - - - K 0.6%h x4 @ Sensing Angle ==« rrsrerrarraranaaaaas 89.4°x107.7°
@A v e 89.4° X107.7°

X1: RIBEERBMNESE. BARMEREMR. @R, B, S8R %1 :Accuracy affected by type of material, area, shape, distance, and airflow

EEURESEREW. %2 : Without any condensation
X2: EEZEW%. 33 : Sensor unit must be within operating temperature range
X3: NTEfERLERE e B MNE M. 34:When it detects => 63.2% of black body temperature

X4 KGR EXE) BIRIEE63.2% AT

KFARBIMEERE (FE] -

Please see [Introduction] for the handling of the products listed in this document.
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NTC # Gy FE
NTC THERMISTOR ¢

e e THERMISTOR g’y ' @

B 8#fKX Packing form

B4 : mm Unit: mm

Fra=p-] j2E S
BRIES BE @ 8 % ®B =
Packlng Part number Packing Packing form
code Qty.
iBSCode| A B o] D E W1 W2 r
#180 | 660 | 3430|R105| 20 | 90 | 114
RRMO8B| +0 | +1 | 405 | 204 | 205 | 0.3 | 1.0 | O
@ -3 0
THO3 A B w F E P4
D TX03 15,000 |
A ———"W‘“ 037 | 067 | 80 | 3.50 | 1.75 2.0
= +0.08 | +0.08 | #0.3 | £0.05 | +0.10 +0.1
Ti EETL FRBELSE MEMTL
Round feed hole ¢ Do Rectangular component mounting punch hole P2 Po Do = T Py L%aodlg,‘g
H w
H ¢ - ¢‘ olz 20 4.0 ®1.5 0.4 0.5 | A7 Rectangular hole
tharf hm homodom oo ot | aoy | #01 | BT | MT | @ o
H LIJ TnrrTTTrT " = = -0 max | max |E[I7] Press pocket
| S
A |Pi|P2| P irecti
thoompcnentsmounted - Sl R Q direction
i25 Code A B C D E W1 W2 r
= #180 | 660 | 4430 |R105| 20 | 90 | 114
H RRMO8B 0] 1 1 k02 | 204 | 205 | 203 | £10 05
TZ05
TX05 Wi
R TDO5 10,000 . We
TNOS AT, EHRRAHL A | B | W |F | E Pr
TCO05 T1 Round feed hole @ Do Rectangular component mounting punch hole
THO5 -+ 0.62 1.15 8.0 3.50 1.75 20
] d Q/K & wi +0.10 | £0.10 | +0.3 | +0.05 | +0.10 +0.1
/ﬁmﬁnﬁnnnﬁnﬁnﬁn u']§
(e e P | Po | Do | T | T. |mrliqare
ElE:bz0]
H AHA P4P2| Po | Outfeeding direction 2.00 4.0 ‘%1'15 Lﬂf‘r 13_?_ F5 % Rectangular
RETHE £0.05 | 0.1 | - BFL  hole
With components mounted -0 max max
igSCode| A B C D E Wi W2 r
$180 | 60 | 4130|R105| 20 | 90 | 114
| RRMO8B +g +3 102 | 04 | 05 | 03 | +10 | 05
E]:
TD11 ]
TN11
TH11 w A B w F E P
TN10 :
! W2 1.62 24 8.0 3.50 1.75 4.0
T TC10 4,000 +0.2 | 202 | #0.3 | £0.05 | £0.10 +0.1
TN20 HEEL THRERGIL
TC20 T1  Round feed hole @ Do Rectangular component mounting punch hole 1.8
(+02 (10.2)
TH20 B |/ i
/ % wr/ PP LL] Toadi
g _[-| mH N el P2 Po Do T1 T2 | REL Toe®
(B e T iy T 12
u EEEE] 2.00 4.0 ¢1'15 L:lT uA‘F F3H%  Rectangular
A P1_[P2|_Po | Outfeeding direction +0.05 | 0.1 | *O BFL  hole
, -0 max max
RRTHE
With components mounfed % () RERERTNIT. TH11. TN10. TC10. SC10IR .
X Dimensions in () are for TN11, TH11, TN10, TC10, SC10.
i2SCode| A B [} D E Wi W2 r
$178 .| $13.0| $21.0| 2.0 10.0 10.8
L R10 | 4po [#50Minl "io5 | 0.8 | 05 | +15 | +17 | 1O
E]:
A B w F E P1
MN18 Wi 1.7 4.1 8.0 3.55 1.5 4.0
P 2,000 +02 | 0.2 | 0.3 | £0.1 | £0.1 £0.1
MH18 - e
P2 Po Do T Te | R¥TFL N9
RETHE T2 _
With components R d?ﬁlﬁd@h?ll. ;\:f*§?§ﬁﬁ7iﬂ ) ool 2.00 4.0 $1.5| 05 2.0 57 Rectangular
mounted I\-‘|— ound feed hole @ Do ectangular component mounting punch hole +0.05 +0.1 t31 Lr;la—z l;]l; B hole
-] F 0 o0 oo}
I T B e e
(B e TR Y
A 3| 751E
Q A P1 |P2| Po | Outfeeding direction

KFARBIMEERE (FE] -

Please see [Introduction] for the handllng of the products listed in this document.
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s =l |

W 83%KEX Packing form

THERMISTOR

NTC # Gy FE
NTC THERMISTOR

. _

B4 mm Unit: mm

P = 3
| e B RO
acking acking ;
ke Part number Qty. Packing form
THO3, TX03,
TNO5, TCO5, THO5,
TZ05, TX05, TDOS, 500
TN10, TC10, TN11,
TH11,TD11, TN20,
TC20, TH20,
B a4
MN18, MH18, GA13, P;ié*—}k
GH13, GA20, GH20, astic bag
CN25, CH25, GR15, 200
BM38, BM22, BM18,
RH18
GR25 100
@3 HAEMNESE) Feed direction (Side view)
- L
sl
[
[ P
Al . ;
GA13 R, !
H1 = s o= -
F gAZS 2,000 | i ! é%‘t‘i?e Dirfénsions éEc;:i?e Dirrins_i}x—ans
t 402
GH20 . [GA13,GH13]2.5 07 T 6.0£1.0
[GA20,GH20]4.0 102 z 1.5max.
Sl—l T i L1 I w L2 | T\d’—\‘TS w 52.0 7*10.'02 R Not?t;icﬁkri;?;gﬂojlﬁigg\tape
L T o P 5.0+0.5 t 3.2min.
Li-L2 1.0max. S 0.8max.
LS
T
B#___ — 11 Plastic cover
*’}ilg‘g: -z ?7% ﬁ I_I
NI L1 ~_Ciip
VHO5 oy | ~Tray
VH10 oo o
C LN10 400 *r S =3 =
= é%z Din{:‘én;}ons depth foafliikoﬁr—:}kets quantit)l;ﬂoil‘;;ggékleis(pcs.)
w [VHO05]0.38
AB (VH10[0.66 | [VHOSI0.23
P 2.16 400(20 X 20)
Lw 508 [VH10]0.30 or 0.38
T 3.96
R1E
Sheet frame
i
Adhesion sheet
i VHO2#H B
VHO2 thermistors
S VHO02 400
-
LS R~ HE
w - Code Dimensions Qty.
|‘—’| L, W 217 400
P 2.0 (20%20)
EFARBOLEERE [FE] -
Please see [Introduction] for the ha;};ngg;g&gqrg;&t{sé%?%;n%h; g%%uzesr;l
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HEFEESN

NTC #AGEFH

NTC THERMISTOR

RECOMMEND SOLDERING CONDITIONS

Bl 481% Reflow soldering conditions

HRIEHER  Eutectic Solder

Be R
Part number Soldering conditions

CSA20 #EFmEMLZ Recommended Temperature Profile

822?8 AR Flow soldering conditions

CDA70 HBIEHER  Eutectic Solder F4MELER  Lead free Solder

ERPHR JRE iR NERAH ERPTH =3 EERNEE S

THO3 Air preheat Soldering Cooling Air preheat Soldering Cooling

TX03 250 . ; 250 A‘ T c |

TNO5 200 AT W 330~250°C [ o 200 | woc |

TCO05 g X g /

THO5 Qg 150 / '}"e S B 150 / .“‘

TDO5 130~150°C A 150~180°C .

(c) 100 *. (c) 100

TX05 / / .

TZ05 50 ¢ S 50 !

TN11 0 0

Th1! 60~120%) 3~4% 60~120%) 3~4%

TD11 60~120sec. 3~4sec. 60~120sec. 3~4sec.

TN10

TC10 1) GREFRTE A TR IR A R R IR E AT . 1) REFRTE A TR LR ELE] EidiE R SR

LN;ES 2) ATRZZE100CEAM o 2) ATRZZE110C LK.

TH20 3) BERYINREAH, MEIEAH. 3) REFRYIMBEAL, TERAA.

MN18 1) Time shown in the above figures is measured from the 1) Time shown in the above figures is measured from the
point when chip surface reaches temperature. point when chip surface reaches temperature.

MH18 2) Temperature difference in high temperature part should 2) Temperature difference in high temperature part should

GA13 be within 100°C. be within 110°C.

GA20 - 3) After soldering, do not force cool, allow the parts to cool gradually. 3) After soldering, do not force cool, allow the parts to cool gradually.

GH13 [*

GH20

T4R4B#ER  Lead free Solder

PR SR .%lm'l'ﬁik?"ﬁﬂ bt SR Wik ERSH
Air preheat Soldering Cooling Air preheat Soldering Cooling
250 T . 250 ; = 5
o 200 AT ) 250~250°C s 0o AV zC N
gl RS gl f
S g 150 / Y e & 150 / T50~180°C
. 130~150°C 0 . .
(c) 100 / (c) 100 /
\ 3
50 f * 50 B
0 0
60~120%) 108 LT 60~120%) 10BILT
60~120sec. | 10sec. or less 60~120sec.| 10sec. or less
GO LT 225°C OB T
60sec. or less 225°C 60sec. or less

1) REFRTIE A TR EREIAE £

2) ATRZZE100CAR .

3) RERYINRESL, MEERSH.

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.

iR R H AR ]

1) REFETE AT REREILR £
2) ATHEI110CIH.
3) IBEETIMIEAE, MAERAE.

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.

AR E ERE AR E

XA N AT T AR AR
X2 UAES@BUE BFiRERE.
HEFmEEMgSmesn &4 TER.

1 Reflow only
X2 Tin plated only, and flow only.
Soldering method of the other products refer to the individual specification.

[BENN—EEET]

O IREIREINE. BEMENK, KFEBLTELSLERN, KNS
EATHIMEES K.

OEHEMIES R LA IRE & H1T.

{B#833200°C KR B Rrs Il A 50R A K

General attention to soldering

® 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.

O fEAREY (CIEEEE02WI%IUT) H=fh. MREFAKEE. BiF
RARSHIE, ARESRGTH THNAS, ETUER.

[Fit]

FBERNETERN, SHETXSSIRERILR, RAFTESIERTRBERIF
FRRME AT UL, EERUTREHITER.

$ & 40kHzLT
oM 20wW/g
LR E: 59 R

® Please use a mild flux(containing less than 0.2wt% ClI). 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

ditions below.
conditions below Frequency:  40kHz max.

Output power: 20W/liter
Cleaning time:5minutes max.

KFARBIMEERE (FE] -

Please see [Introduction] for the handllng of the products listed in this document.
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Please see page 60~61 for precautions when using the thermistor.
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MITSUBISHI MATERIALS CORPORATION

&R EB)ESHRLF
MMC SHANGHAI CO., LTD.

HhE BT RKTFRKTII133SKTRIBL B AETIE21#42107BE
HR B 4R A5: 200051

Unit 2107B, Raffles City Changning Office

Tower 1 No.1133 Changning Road,

Shanghai, 200051 China

TEL: +86-21-6247-2951 FAX: +86-21-6247-2945

E-mail: mI-mmcshsl@mmc.co.jp

ERMPLB)RSERAH
A

MMC SHANGHAI CO., LTD.
SHENZHEN BRANCH

RYNITHEEXBLE=E1005 RN AE23#E15F

HR B 45%5: 518000

E15, 23F, Shenzhen Dinghe Tower, Jintian Road, Futian,
Shenzhen, PRC, 518000

TEL: +86-755-8327

FAX: +86-755-8327-8254

ZRMAET(EE)FRLF
MMC ELECTRONICS(HK) LTD.

R BEEBERRE48REFIES17181708-09F

Unit 1708-9, 17/F., WESTLEY SQUARE, 48 Hoi Yuen Road,
Kwun Tong, Kolwoon, Hong Kong

TEL: +852-2305-4296

FAX: +852-2759-7536

JAPAN MITSUBISHI MATERIALS CORPORATION
ELECTRONIC COMPOENTS GROUP SALES DEPARTMENT
ELECTRONIC MATERIALS & COMPONENTS COMPANY
TEL.+81-3-5252-4673 FAX.+81-3-5252-3291
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



