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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

h; 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 January 17, 2023, up to the 28th
candidate substance (233 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 Mar. 2023
@Al rights reserved.
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Surge Test Service
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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.

BEY—CHERBRY—ERDFHKEN  Surge Test Service Flowparts

Request to Sales Representative

THAKS GIRVEER)
or
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Confirm the Problem

Customer Attendance (Witness Test)
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Send the Product (Requested Testing)
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ELECTRONIC COMPONENTS GROUP

SALES DEPT.

ELECTRONIC MATERIALS & COMPONENTS DIV.
ADVANCED PRODUCTS COMPANY

MITSUBISHI MATERIALS CORPORATION
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BY—UHRBY—ER (FEREREEE)
Surge Test Service (YOKOZE SAITAMA)

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

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

1 Y—IFITY—NOERLOERIEPI9ETRIZEL,
Please see page 19 for precautions when using the surge absorber.




BY—SRHBY—ER

— X —E Correspondence standards

® IEC61000-4-5
® |IEC61000-4-4
@ IEC61000-4-2

® 1ISO10605
® JASO D001
® JASO D010

@ JEC 0202
® JEC 0103

® IEC61643-311

R No | BEME DA R
Test " | Reference Standard Standard Detail Wave
BRI 1 (EMC)—5E4-588 - HER T R WRIE R M —H —D /2 =T+ ER @ TIUEFR—>3vikR, Combination Wave
1 IEC61000-4-5 Electromagnetic compatibility (EMC) - Part 4-5: 1.2/50 ¢t s~15kV. 8/20 ut s~7.5kA
Testing and measurement techniques - Surge immunity test 10/700 u s~15kV
@ B[R Voltage Wave
1.2/50 4 s~12kV
2 JEC 0202 ANV ABE - BiRAR— &
@ EifER, Electric Current Wave
EH_ORER 8/20 1t s~40kA
Lightning Surge Test
Resistibility of telecommunication equipment installed in a telecommunications
3 ITU-TK.20
centre to overvoltages and overcurrents .
@ EEifER Voltage Wave
Resistibilty of tel o . . led i . 10/700 i s~15kV
4 ITU-T K21 esistibility of telecommunication equipment installed in customer premises

to overvoltages and overcurrents

@ EifiER Electric Current Wave
10/1,000 4 s
1A/5A/10A/50A/100A/200A

BEEEY—CREEBEOHMA—EIE: HRREEGDT) DL
Components for low-voltage surge protective devices - Part 311:
Specification for gas discharge tubes (GDT)
BRI IE(EMC)— 554280 SAER R A E R T —HBHREAI1 =T AR
Electromagnetic compatibility (EMC) - Part 4-2:
Testing and measurement techniques - Electrostatic discharge immunity test
BEETE-HEREICLIERWHEDRBR A X
Road vehicles. Test methods for electrical disturbances 3 X
from electrostatic discharge (British Standard) Maximum Voltage Applied:~30kV
- e Ca=vyhk:100p~500pF
ENHEAEFHBORERBA XS] C Unit :100p~500pF
General rules of environmental testing methods for B 150Q~10kQ
automotive electronic equipment Arc Resistance:150Q~ 10kQ
BRERVEHERS-HEIREOEIHETHARS X
Road vehicles and automotive Parts - Electrical disturbances
from electrostatic discharges

5 IEC61643-311

6 IEC61000-4-2

@ ESDiRH2 ESD Wave

7 1SO10605 BAEMEE: ~30kV

Static Electricity Test

8 JASO D001

9 JASO D010

@ /NLREEKR Pulse Voltage Wave
RAEMEE :4kV
Maximum Voltage Applied:4kV
7XJLRIE:50ns~1,000ns
Pulse Amplitude : 50ns~1,000ns
JE#A:10ms~999ms
Cycle: 10ms~999ms

JARX2aL—4

Noise Simulation B E I E R BERSE

10 JEC 0103

@ N—R22=TAHR

Vast Immunity Test

1) 7XLR#EIRL : 2.5kHz~5KHZ
Pulse Repetition:2.5kHz~5KHz
JA—R M EEEEERT : 8ms~30ms
Vast Duration:8ms~30ms
N—RMEEL : 150ms~600ms
Vast Repetition: 150ms~600ms

2) 7N)LRA$EIRL : 10KHZ
Vast Repetition: 10KHz
IN—R MFEEFE : 8ms~65ms
Vast Duration:8ms~65ms
N—ZR &R :300ms~600ms
Vast Repetition: 300ms~600ms

ERE L E(EMC)—554-480  SXBR B BN & BT —
BRMI7AMNIV DIV MEERERR) /N—A 22 2T 4R
Electromagnetic compatibility (EMC) - Part 4-4:

Testing and measurement techniques - Electrical fast transient/burst
immunity test

T7—Ak
FSUSIURN—RNRER | 11
Fast Transient Vast Test

IEC61000-4-4

X LRSS OMEICELTIE. BEEETE,
Please inquire for tests other than those above.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

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

2 —SFIV—NOZHERLEDEBIEPIETHZE,
Please see page 19 for precautions when using the surge absorber.
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BRSA20FyT Products Line up
For Power Line
5
CDA70 FA44 FA55 DA53 DSA EAZR DSAHR DSANR DSAZR
Page 20 22 24 26 28 29 30 31 32
N 2,500/3 @
H—UfmtE /A ' ) _ELA e
3.000/1 @ ® 0.4:1,500 | Imax=5KkA In=2kA
Surge current) 2,000 200015 500 /3times| 9% | ¢ 0.5:2,000 |Imar=tokalnska 0% 1,000 1,000
pacily 3,000 / 1time
?}iﬂﬁ Chip type Lead type Combination type
" uL uL uL uL uL uL
Saf;tyésffnﬁ 4w cUL cUL CSA CSA gbl_ uL E,':l CSA
EN EN EN EN EN EN
SR
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| [EC61000-4-5
standard
Vs
140
200
300
350
400
500
600
700
750

800

4,000

4,500

6,200

7,500

7,800

JzBed
Applications

SWER. 1VN\—2ER. OAMBRUVRERFZOER. KEARBERANT—a T3t —, EVIPHV BBIERARXE

LED E4MEBA, UPS
Power supplies: switching power, inverter, office and consumer.
Photovoltaic power conditioner, electrical and hybrid vehicle charger,

high-power and exterior LEDs, and UPS.

2~ MITSUBISHI MATERIALS CORPORATION

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
Please see [Introduction] for the handling of the products listed in this document.

$ V—AOTHEALOEREIEPI9ETEZEN,
Please see page 19 for precautions when using the surge absorber.
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Surge Absorber Series /

SURGEA

BRSA20FyT Products Line up
For Communication Line For ESD SPD
. = y ” -/ w
DE37 DSS CSA70 DSP CSA30 CSA20 LTP
Page 33 35 41 43 47 48 49
H—UME /A
Surge current 1,500 500 2,000 300 ~ 1,000 — — 20,000
capacity
R Lead t Chip t Lead t Chip t SPD
type ead type Ip type ead type Ip type
uL uL
R
cUL CSA UL(497B) — — — —
Safety standard EN EN
H—IRE
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
h—FES—ar, h—F—TF4#. BLEE . NCTIEH,
7 S —T A =] ,(.‘
s FAX, £7 L., Bi&i. VoIP, xDSL, ADSL % z)Jar :a/vrai;gnigfau;o};;f%n%iﬁ%e antenna, gaming/ gv?cﬁub:g;ﬁi ﬁ;:o:n%
Applications | Fax, modem, telephone, VoIP, xDSL, ADSL, and others. 9 T ’ '9 9 . Y 00ing,
amusement machines, arc discharge machining,
and others. robots, and others.
AEHOBIIRNDONTIE (FLHIZ] £TELEL,
Please see [Introduction] forih; hajr)\(jli:?{)ﬂf}tﬁ&[}r;ilg%l%st&%i:\gt{f:iidﬁof#rgﬁl.
)\ MITSUBISHI MATERIAI.S CORPORATION 4 Please see p;’;e 197;0r precaul\;ns when \lei’n‘g thé surge abs—orbe;v



Applications

1) ACTHEHEBRZVEL T HER Power supply requiring AC withstanding

EFAF: SWER. 101\ —42ER, OABBRURERBDER
Application:SW power supply, inverter power supply, power supply of
office and home appliance

i) IEC62368-1 (2T, #B/D—REBDHY—IUWEITONTIE, —FE
#HE@RELE MOV* (/A R4%) £ GDT**HRAUREE DESIHE
HAROLNTLVET,

IEC62368-1 requires series usage of MOV * " and GDT *? for
surge protection in the primary circuits of equipment.

@ SA1 2R
Equipment

1) The MOV complies with the requirements of AnnexG.8.
3%2) The GDT complies with :
*the electric strength test for BASIC INSULATION ; and
*the external Clearance and Creepage distance requirements for
basic insulation.

SA2 SA2

77 GND

WA

Recommended parts

AC125V AC250V
J—RILE—RGIUR)  SA1 DSANR-1 DSANR-3
Normal mode(Between L1 and L2) DSAZR1-301L DSAZR2-501M

JEVE—F  SA2

(54> ~GNDF#)
Common mode

(Between L1/L2 and GND)

ACTT B E RS

AC withstanding voltage test condition

EREL

Test is not required

DSANR-1, DSAZR1-301L

DSANR-3, DSAZR2-501M

AC1,000V-1min.
AC1,200V-3sec.

DSANR-4, DSAZR1-242M
CDA70-272M+MOV" (MOV)"
DA53-272M+MOV" (MOV)"
DSA-242M+MOV" (MOV)"
DE37-272M+MOV" (MOV)"

DSAZR2-242M
CDA70-272M+MOV? (MOV)?
DA53-272M+MOV? (MOV)?
DSA-242M+MOV? (MOV)?
DE37-272M+MOV? (MOV)?

AC1,500V-1min.

DSANR-5, DSAZR1-302M
CDA70-302M+MOV" (MOV)"
DA53-302M+MOV"” (MOV)"
DSA-302M+MOV" (MOV)"
DE37-302M+MOV"® (MOV)"

DSANR-5, DSAZR2-302M
CDA70-302M+MOV? (MOV)?
DA53-302M+MOV? (MOV)?
DSA-302M+MOV? (MOV)?
DE37-302M+MOV? (MOV)?

AC1,800V-3sec.

DSANR-6, DSAZR1-362M
CDA70-362M+MOV" (MOV)"”
DA53-362M+MOV" (MOV)"
DSA-362M+MOV" (MOV)"
DE37-362M+MOV" (MOV)"”

DSANR-6A, DSAZR2-362M
CDA70-362M+MOV? (MOV)?
DA53-362M+MOV? (MOV)?
DSA-362M+MOV? (MOV)?
DE37-362M+MOV? (MOV)?

AC2,000V-1min.

DSANR-10B, DSAZR1-452M
DSA-402M+MOV" (MOV)"
DE37-452M+MOV" (MOV)"

DSANR-10B, DSAZR2-452M
DSA-402M+MOV? (MOV)?
DE37-452M+MOV? (MOV)?

MOV": /Y RAEE 220V BA Lk (UL BBFESEMIE 270V UL )
MOV”: /N RSEE 470V LAk
* KD + [FTHBEE RSO BEIEREETRT .

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 MOV

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

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

5 H—CT7ITV— R OTHEALEDERIEP19ETEIZE L,
Please see page 19 for precautions when using the surge absorber.
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Applications

2) HEx%E Resonance measure
BRICH—UHRBAL. BOLSLERRET S GDT2
UREOY—TURRER (A R) AEEEL-EE.
ZTOBRBEENRBRISEDOVET. BEEEL., / A B ~ Tl
ARXT4ILEPAMIILD LC HiRICKY, HIEShT
BREORIREWHIET HEEAHYFET, JKELT,
JEVE—FISLOFIREFACLORFHE Y —2
7IV—I\ (GDT2, GDT3) THELiLTZHE Mov
-
MERSNET, ~ =l 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) M AEE
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 o
S ~ 4+
ends of a coil with a surge absorber (GDT2,
GDT3) is recommended.
MOV
~ — o0
MOV
GDT1 GDT1
GND
b) FEXHF5 % AR
' Asymmety circuit
W#REES Recommended parts
ACTHi & E S ERG HEE IRYRE MEE2
AC Withstand Voltage Test GDT1 MOV GDT2
Test is not required DE37-401W
~AC125V 220\{]’5270V
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
DSS-401M
~AC250V 48\2;3?“0)\/
CDA70-362M
REIEDY FA55-362
AC2,000V FA55-402

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

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

6 H—CT7ITV— R OTHEALEDERIEP19ETEIZE L,
Please see page 19 for precautions when using the surge absorber.
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Applications

3) HE; Automotive

ERN
Controller

®OF —F 1 F s
Audio equipment

ANT

@7 7FT7T
Antenna amplifier

EBEIRS i
Internal circuit GDTS |
i

i

i

N E e

Internal circuit

7T
Antenna
@7>7FT7rT
LRFTER Antenna amplifier
Normal charger

"""""""""" OR B E
In-vehicle normal
charger

()

Quick charger

i i ORE‘ET-JIL
! mE07smpcg | Charaing cable
| GDT 643 : g v
i GDT 6 is recommended ; OEHLBRFER
i QQ bt forintemal filter circuit In-vehicle normal charger
I i e Y e S
! ! i GDT 3 GDT 3 i
! ! i i
b e e e e e e —————— 4 | || _O |
i i
i MOV ISR E1EE i
QKBS —JI i 7;;' 7;7' AC/DC| | |nternal i
pigaledl GDT 1 FG FG N ;
Charging cable ! Circuit [
P A i H —O i
i i i i
i R MOV ;
i i
: MOV : i A 7 i
i i [ GDT2 GDT2 FG FG i
i GDT7 | i i
i--- - i FG G i
N, K P P P P PP S PPP i
W55 Recommended parts
@ BMU
ACTi#EE Withstanding voltage MEE1 GDT1 Line to line TRE%2 GDT2 Line to GND REE3 GDT3 Resonance measure
— DA53-501M
AC1,000V-1min.
AC1,200V-3s DA53-272M
DA53-501M DE37-301L
AC1,500V-1min. DA53-302M
AC1,800V-3s DA53-362M

SEFREIFASNAC200VDIHFE) Quick charger (In the case of input AC200 V)

ACTHEE Withstanding voltage MEE4 GDT4 Line to line TMEES GDT5 Line to GND MEE6 GDT6 Resonance measure
— DA53-501M
AC1,500V-1min. DA53-501M DA53-302M DE37-301L
AC1,800V-3s DA53-362M

@xE—7 MANDCH00VADEHE) Charging cable(In the case of input DC500V) @7 TF7 > Antenna amplifier  ®# —7 17 ## Audio equipment

REE7 GDT7 Line to line REE8,9 GDT8,9
—K. A
'iea';":y'gz DA53-272M ﬁ?i%yi:j CSA30-141N, CSA20-141N
)—Ra47
Lead type DSP-141N, DSP-201M

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
Please see [Introduction] for the handling of the products listed in this document.
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Applications

4) INRBEREEAT 1% Equipment using a three-phase power supply
% (R-S - T#8)-GND FI= AC1,500V AC2OOV~AG240V
g ERRARESNDHED 3#HEIR 3-phase power supply Tttt T T T T T T B
AT,

R phzzg O

2 Example of a dielectric withstanding
voltage test carried out at a voltage
of AC1,500V applied between the s O
R:S'T phase and the ground.

LA
Inverter Power Supply

SA1
SA1 SA{
T4
T phase O
SA2
kL e e e =@ ——— — — — — Bl
T r—
Chassis
— GND

MRS Recommended parts

BB
o~ Component type
Combination type RES Y24
GDT MOV
SA1 DSANR-3 DSA-501MA-05 220V~270V(¢ 10)
SA2 DSANR5 DSA-302MA-05 470V~680V(¢ 10)
5) EFEEI#R /ADSL Telephone line / ADSL
TO
KRR
GDT1 Main circuit
RO
GDT2
EO
BHEES Recommended parts
RERES1T Y—Ra4F
SMD type Lead type
GDT1 CSA70-301L DSS-301L
AT st L CSA70-301L DSS-301L

AC withstanding test:none

GDT2 . ; CDA70-302M FA55-302
ACTit B EE&: AC1,500V-1min. DAB3-302M

AC withstanding test: AC1,500V-1min. DSS-302M

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
Please see [Introduction] for the handling of the products listed in this document.
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Applications

6) EFLMER (FAX, KTS, PBX)

L1 O @

Modem circuit (FAX, KTS, PBX)

Hook SW

Telephone Line

L2 O

L1 O———

L2

L O—¢

O
GDT1 Modem
O
é GDT2
GND GND

GDT3

—/\/\/—H* Ic2

N O—
GDT2 cor2( ) 4,\/\/_{
/7 7%
GND GND GND
3 [=]
W25 Recommended parts
RERES1T Y—Ra47
SMD type Lead type
GDT1 CSA70-301L DSS-301L
ACTHEEREML AC withstanding:none CSA70-301L DSS-301L
Acmﬁsm AC1,000V-1min,AC1,200V=Tmin | 20 oo DSS-272M
GDT2 ACHEEE ACwithstandingtest AC1,000V-1min,AC1,200V-1min
ACwithstanding | ACTELER AC1,500V~1min FA55-302
ACwithstandingtest AC1,500V-1min CDA70-302M DSS-302M
GDT3 CSA70-301L DSS-301L

N T —RUT—E31Y

Sensor and data line

S L 4
At — ARl
Out side et ZZ S8 In side
6 6 @
W55 Recommended parts
REE HAYRGY—SHT vy
GDT TSS
REAREI1T
SMD type SYAVBELTTTY—18: 30V
o Silicon type Absorber : 30V
ke DSS-201M
Lead type
AEHOBIIRNDONTIE (FLHIZ] £TELEL,
Please see [Introduction] f‘g‘rihi;?gh:?gétﬂ?i[%r;)itgtszh%st‘;céTg;edgog#rgir‘n
2 MITSUBISHI MATERIALS CORPORATION 9 o Lsing the surge sbsorber.
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Applications

8) 4/—4 =y (100BASE-TX,1000BASE-T) Ethernet (100BASE-TX / 1000BASE-T)

™) O °

™) O

S

i SN
a> hE—IC

GDT Cp
rRx(+) () °

R ()

Ethernet
\Q&J control IC

eot( Y.

/7
FG

O

'['. GDT
FG

O °

GDT CTD GDT

ANN——
AN

FG FG FG
Mi#EES Recommended parts
HEE
GDT
ig\i%;:j CSA70-301L
ULe_a:i::)Z DE37-301L , DSS-301L
9) R —IIL (BERHAD) Coaxial cable(CCTV)
S ° O) ©DREFUEIEFFLA=H)
i (Digital Video Recorder)
i 6T ( ..
e
FG

BHEES Recommended parts

WEE
GDT
RERELI1T
D o CSA70-301L
'JL—M“M?’ DE37-301L, DSS-301L
ead type

2~ MITSUBISHI MATERIALS CORPORATION
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Applications

10) J—R4—[ER% (BERE. —#8 TV EEHR) Booster circuit (Satellite broadcasting, Television)

(v ]

T-242ABR

Booster circuit

I BA  Indoor
|
I
I
TLFF ! J-24% BHEHR
Antenna | Booster Indoor wiring
I
|
: : EW  Indoor
I
I
TrFF T-2% =T
Antenna Booster : Indoor wiring
I
|
|
|
EiFE:DC3V~15V
Power supply:DC3V~15V
T—2%2—MHE T

Power supply
for boosters

7> 7E%
— Amplifier
circuit
777 /7 777 7/ 17 /7 777
GND  GND GND GND GND  GND GND
Wi#EES Recommended parts
REE
GDT
REREL(T
SMD type CSA70-301L
'i_':g’fj DE37-301L , DSS-301L
ead type
1) TV 777 B TV antenna circuit
-0 |
|
|
I EREEE
AC100V Mov ' Internal circuit '
| ! 77
v | |
|

GND
W#EEHS Recommended parts
BEE AP
GDT MOV
REREZ(T
SMD type CDA70-272M
220V~270V(¢ 10)

Y—Ra47 DA53-272M

Lead type FA55-272 , DSS-272M

2~ MITSUBISHI MATERIALS CORPORATION
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Applications

12) ABXRELRT :
) REEXRBVATL Photovoltaics system
(E{EHEME AT LXE High quality system]
EGE RI—arFaar—
Distribution unit Power conditioner
i ! i GDT3 GDT3 ]I
I .
P O: +O O |
AEtEit | :
Ea—j~ | jocm | mEEE | OO L0 ACH
Solar cell module | MOVi DCside | Internal circuit ACside
| : |
N O o] -
| | |
| sa1 [ I sa1 GDT3 SAZ |
\ I |
== Y N S
GND GND GND
(2% AT L% Standard system]
EGE RI—arFaar—
Distribution unit Power conditioner
| ! GDT3 !
: | !
P O: +O O
AEALE |
ESa—)LA ! | DC WEBE N ACH
Solar cell module | Mov; DCside | Internal circuit ACsside
| .
N O|— o -
-MOV Mov | MoV I
! I GDT3 I
|GDT1 GpT1! GDT2 :
! I !
I _ .= L )
GND GND
B#EES Recommended parts
EIEEMES T L ZAESRT L
BEREE 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 B DE37-301L
AC125V: CDA70-701M DSA-301LA
DSAHR-1
DSA-102MA
DC6O00V DSAHR-5 COATO 30 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

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

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

13) EoEE

BiFH:LTP-125 RF
Single —phase: LTP-125 RF

Switch board

BIAE3HR:LTP-125 RF
Single—phase three wire: LTP-125 RF

3H3#% : LTP-250 RF
Three—phase three wire: LTP-250 RF

LTP-125RF LTP-125RF
RNTE RNTE
Distribution Panel Electrical Machinery Distribution Panel Electrical Machinery
R O—O] RO—O]
NO O NO
L] 'O
E O— EQ— Y
DE}%E&J;U: DigE#Et Ll F B

D-type grounding connection
(the conventional 3 type grounding), or above

D-type grounding connection
(the conventional 3 type grounding), or above

3844% : LTP-400 RF
Three—phase four wire: LTP-400 RF

LTP-250RF LTP-400RF
RSTE RS T NPE
HEsE BT AE ETHE
Distribution Panel Electrical Machinery Distribution Panel Electrical Machinery
RO RO O 0
s O sO
TO @,
EQO— NO
p— PEO—
DiE L =
D-type grounding connection D&z

(the conventional 3¢ type grounding), or above

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

HEALOTE

HEdh (7—R) (&, 7 D ML E TTHERACEESL, ERAEESHEL,

D—FIRIZL oMY & F LS £ TS,

Precautions for use

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

HEORBE-——LERECHEADES. RoLEREL—TITET. &
FREERE CECIR TEDLIUMMTL TS,

EHKG, FHKSATTT, REBHELTE, BIHBOSROMR.
BS BEO LB, HEOERMSZOHSBHGE FHBIT T,
ARBE. WAV OFHEY—VERNRELTHY. BREF—I0R
B DY —CBERRELTEYEE A,

AHTFRNEEIT HHBA, MY TS THEL,

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.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
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WH—TEE? ~Y—URRTERYTRHYFEAN? ~

vl
10fi
10°
nduced Surgé "’
= ® mms
i0° . ESD
10 2 Swltchlng Surge
H -3
10 Load Dumpi- e
P e Noise
i i
0o 102 0 0t 0% 10 0’ w0 o
[
E1 H—CniEE
Fig.1 Surge Types
BFEES—

+ F+

HEFEICLIEN
Electric charge by
the electrostatic induction

Bl What is Surge?

P—OLEBRENICRETIREEENLEZVWVET, IOLSIZ, 4—
FREFRHRICIVERICHESNFTN, ZETTUTIL () TR, BEBRKET
ICBWTHICHEEGS. ERBICLIFEEY—CLHEINBICLIHES
P—IITd T o EREM V) 1—avETRBLTOET .

Solving Surge Problems

Surge is abnormal transient voltage and is categorized according to where it is originated.
At Mitsubishi Materials, we provide countermeasure devices/solutions for
circuitry and ESD surge caused by electrostatic discharge as well as induced
surge caused by lightning discharge.

M Induced Surge
MEICKYBRHIHET S

Dissipation of the electric charge caused by the electric discharge

L

EMNE
Cloud-to-cloud Lightning

H—EME Surge voltage

¥
=B

2 (a) BHEFEY—D
Fig. 2(a) Electrostatic induction surge

BEFENHE. EEQOLMICIEER. THICABRARELET.
COEZEQTICEEROCEERT—ITUNFEET DL, ¥—TILOLISHED
BERNEOONEEENFELELET,

REFEY—TVR, EEMHIVFEELABEOHREICI->TEENEE
WANHE (Fd) $6& F—TJLLICEZON-EBRIFAREBHANTE
HRANETREGOTEAHRELES

& E Lightning cloud

#—UEE Surge voltage

Electromagnetic
field

2 (b) BHEZEY—
Fig. 2(b) Electromagnetic induction surge

When lightning occurs in the summer, a negative charge develops in the upper
part of the lightning cloud.

When a power transmission line and a communication line cable exist under this
lightning cloud, equilateral electric charges collect on the cable and high voltage occurs.
Electrostatic induction surge occurs when a positive charge on a cable develops
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.

BHFAEY -V, EEEAMMTHRE (BE) 9H5KICKERNEN. B
MANRETHIEICLYELFT,
EEROECEERCBEEROT—TINEETDHE. ChBTUTFERY
BHFGICKYERBEARELTT,

EEMBHIVEEELR B THRELZECTH., AEOXBROBERDT—
TVICHEBFECEURAEICLYREETENRELET. ChEFEEY—DL
EVET. B2 (a) (b) [CHEAHD=ZXLERLET,

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 as illustrated in fig.2 (a) and (b).

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
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BFEEE Y —CORARR

Ly EE

Power Line Communication Line

. R
I_-’ <—_

\

AN

=

——

=]

M Invasion of Induced Surge

CORICRELEFEEY -V, BRR-B&
ERGELBLTEFRBE~NRALET,

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

—

B3 4—C0EAZR
Fig.3 Invasion of Induced Surge

BY—CF7TY—NER

TrovaY
Fax Machine

EiRR

Power Line

A
QOB

B4 H—RERMORESE
Fig.4 Example of Surge Protection

WY — R

H— HZ
v X 4450
Surge Protective Co — Gas Dis .
(SPC) Micro-

&E#
— Metal O

Semi

Thyristor S

5 H—CMEMROIESR
Fig.5 Surge Protective Components

2~ MITSUBISHI MATERIALS CORPORATION 15

M What is a Surge Absorber?

Y—L (BEERE) "oBFHHBZRETIMREY —DIHEE MR (SPC:
Surge Protective Components) &LMNVET

S—UHEBRE. TS ORARBRICHLTDIM—SA P51 —
JSUREITITVET,

H—UESRE, BETERENBCERIBERNELA (RE QD
BEFHHRICHZEISRFEA),

LI, =2 (BEBEE) MRALEGE, —UF7IV—/\FHBREICER
RORKEEGY, b—DFRNLET ., H—OM I, EOFEAD
KEIZRYFET,

A device protecting electronic equipment from surge (abnormal voltage) is called a
Surge Protective Components (SPC). SPC protect from entry of surge between (D
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.

M SPC: Surge Protective Components

GDT : Gas Discharge Tube
MOV : Metal Oxide Varistor
ABD : Avalanche Breakdown Diode
TSS : Thyristor Surge Suppressors

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
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BA4/oaxXvy TRY—CF7TY—N

T

6 YAOAX TS —DF7TY—N (J—FE47)
Fig.6 Micro-gap Surge Absorber (Lead wire type)

o
g
S A2 1L ZFUER Impulse waveform
H
lﬁlﬁ HhOIEE Typical gas tube
BHROY—UME 73R4 Varistor

Equipment surge limit

ERRERREE

DC spark-over voltage

B Time
8 FEH—UWEMRBOY —TILERK
Fig.8 Surge response waveforms by different surge protections

B#ERIcD

1 fEReld ..

T

fmelE. XFBYFTTRNDLD.
IT2BREEVVET,
BE. $—C7IV—NEEAVE—FVRAORET, BRERLTVEEA,
:hl:*f—Db“Eﬂhuéhét HELTEAVE—SFVRDKRETH—2F/34 1
A&, BFRBERELEFT, TLTH—I0 KGR IEBAIVE—F R
DIRREICR>THEDKRREICRYET , £TAN. BAVE—F U RDIKEDEFIC
Y7 IV—NOEREHBTEDIBEENMMIN TS E, Y—IUh k>
R THLRENHIFEN, LEOBAUE—FV ADRKEICRENEEYERAR
NEFREENHYET . ChHIERESHONIBRRTY,
ERRENBRAINDZELNHDED(E. MEEOCELERIATDODRAYFUY
BY—UF7ITY—INTT, INLDORFOEMIE. 4—22BIR N4/8R) L
TLWAEOEEERE (EZRBET) AEMERBERICLEANTENZEAH TSN
E3 8
H—UFRULTVDSEDOEEINENES ST &L, BRERIZICHNDAMN
APMEKHIZSENBLEESRAEHLFETH. AEIORETERENSERD
RNATCELBEMENVAICERELODIENE KGR DIEESIERRICEHEST
LEVET,
JIC C 5381-311 Tl&. EFiA 150msec. A THRNGETIBAEHEAI R
HELRZEHIELTLET,
FIT. ZOHEADANZXLIZDONT, UTICHARZEIZLET, ZITIEK
EEORE. BEROBEME. TLTHEROELICOVTRRES,

TRHLREE

WREED V-l Fit

V| mero—mm
Pre-glow discharge

JO—HE
Glow discharge

TA4oOFX vy TG —CT7ITV—NEREEND—ETT . COMEE
RY&IIC ﬁ‘lTﬁﬂ’fﬂ—fﬂﬁaﬁﬁu H T—UMEBEMEDHEEEAFT .
COREED V- $FHEITHNE
b O0—ME. 7— 771'5(5@.“&*511'[,
MEMNTO—RE~NEHBITL. RE

B7 490X vyI XY —S7ITV—\ (REREST)
Fig.7 Micro-gap Surge Absorber (SMD type)

(#E]

1) Y4 X vy TARICEIBN =Y —DIEE
2) 10M Q LI E DB LVEZIETR T

3) 1pF U TOEVNHERE

4) BAFRRERT D ZEHVELY

5) HBIEAZL

6) V—RAATERARESATIHIE

i

<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

H 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.

M V-l properties of gas discharge tubes
FREMNFIBSN TSR
BELBAOERERL-ETY, WEEAKEL. BTN

BWEEEAMBETLTNE, FITHENMELTBHEETT—
BEEAEFLTLKOAHFHENZFET

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
tube.

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.

F—UBE
Arc discharge

|l |

9 MEED V-l H51E
Fig.9 V-l properties of gas discharge tubes

® /i 0—KE
MEZHFSHELLE
® /o—E
EROEHIHLTEBERIEELLET .
MEZEHHTOE J_riaaﬁio)iﬁﬁ ERT A RO TRGYFETS

@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

RMERIBREELFTFLL, ROEERETHHRE,

MEANEBD—EREE>TLET, maintain the discharge depends on the electrode material and the gas in the
@ 7—IUME tube. The discharge light covers portion of the electrodes.
MED R ﬁ.E'C RELBRAFRNENAZHLTHRELET . @Arc discharge

MEZHFTIEE WEEOHFEEL) TR+ VEETT, 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.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
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BAR—ILFA—/NE&

<
>
Soa
£ HA o yoomm
S i |/ Discharge point
DCEE
DC Voltage
GND
Fh /¢
Time/t

10 R—JLRA—\DFEEL
Fig.10 No Holdover occurring

DC BEEMNEESNAIEWICHEEEMEALILRKET, LWolAS—UHRA
LY —CBREICE S THEENMEL-%. BERNSOERDEYRAHITLYK
BENULFESELASRRDEEETVES,

R—ILFF—\NRET DL, FIZIE CRT OFRBER THRELSEEICEE
EANEGLEOMBENREL, RENLESLVAICKREEDHSRAEIT.
RIE. RROFEEENHYES

BAR—ILFA— DA A=K L

EREROENBELHNEROKENELL. REE~BREMETED
EHDFFI, R—ILEA—/NIFRELETS,

TlE, WEBE~NERZMMBTEDIRBLEXEATRETLLIA, BROERE
(Vo) [ESIHEH (R) EMBER (1) RUHFEE (v) DBRIFIRDESIZEY,
12 DERTRINET,

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

EE Vo N—EHLE, BROERICE->TEROEAFEDEENEDLY,
MEED V-l LR REFoURFAMoYLFEY . BROFHERSEE
BROHAHRLIEELEROBERERL. WEED V- HIEFKREENLLE
DHELSBELEBRDERERLTVET,

Y—URRAL. REENT—IMEOHMETYH —DERIRLIZELET . H—
OHEIG>THRENT—IMENSY O—ME. ZLTHTEIY O—MEEZRTH
ARSELTVDHIC, BROHAFELHEED V- HEOBEBRNFERICER
IS TEFET,

BROERAKRECT, B2 ISFT LIICBROE N HMELMEED V- 5
AR RERLLBVEE, ERMLOEBROEYAAHDEEREHEELEE A,
EXAD, BROENBFHEMBEED V- FHENKAEHFOHFICE, HEEA~
BRMALERNMHATTREIRY ., —DOA =R DT —IREN ST O—
MBI O—REBLERNBOT HBRICBNT, 7T—IHREHLMIT O—K
BLICHEIR A THEIFRINDESITHYET . TNHR—ILRA—/EREE
nBELDT, BROEHNFHELREED V-l HEARREF OIENKREE~E
MEBIRTEDRBLRYET,

12 TRITO—MEBELERFEORR. RVFT7T—IRELERFENZ R
THRHATHETT

R—ILRA—REHCIZIE. BROENFEEMBEED V- HEN R RERFHT
BWESITTHIEAKREITT,

V 4

ERKEMAEE [
DC Spark-over voltage

Jo—HREE

Glow voltage

T—URE
Arc discharge

> 1

T—UMBER

Arc voltage

R:increasing

12 MEED V- it EEROH DO R
Fig.12 Relations of V-l characteristic of gas discharge tube and output
characteristic of the power supply

B What is Holdover?

<
>
o<
S HA
L i Y=g
Discharge point
DCEE
DC Voltage
GND
BERA / t
Time /'t

11 R—ILRA—/DFEE
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 burning.

M 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-I-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-I 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-I 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 and the discharge tubes V-I characteristic curve 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 intersects with
the V-I curve of the discharge tube, 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-I curve of the discharge tube.

R
y PIBBEIES
ol
-— I \Y Inside
circuit

13 BROH A
Fig.13 Output characteristic of the power supply
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Technical Data

B AC BRICHT HEfR LT

AC BRICHEBEEZHEALTREY 2Hnd DC BROSAELATLITMHE
[CEETEEY., dhbb, R1212BH2BROBE (Vo) AKEEELIZE
LT BEFDETT, BIR—DICHRLIEBY, BROEEMN Vo (t) TR
ENDE, COHNBHERROLSICRENETS,

HAMICRNEEEE v. ARERE 1 £T5E

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

Vo (t) [FEMELEBIZEILTEDT (2) XEJSTITRTETFTHREITRLE
BROKSITHEYFES, Vo (t) A

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

TRSNDE., BREEN0IZ4SH (EOYAR) EED—EDMEZIT. &
BOHNFEERBEED V-l FENRAEZHEVEE0OHE. BREOEEA
BHELES,

ACERDBE, BT EREECEOVARNTET DS, A—ILRF— &
YEMBIZFLELOTLDOTY, TAVORMEIERE#FO R aTaer B2
Y. ME~NDOEROEHBIMIzN., COBBRNICERML TV AR FNEED
HARIREICHE D ETHREMNBLELET,

LW ABRBAELTAE, HFEENERKRERBEEEZBALLOT,
BURENHBINIBEHYEE A,

LAL. COBMRIZERL T AR FIEAELETNIE, REE DR
IZBUEBREMNEMENS K221z (FOEENIMDEHICIEIND). B
VEIMEN A LS BREICKYBMBIEATICHERINDLSITHYET,
:hbfﬁiﬁ'%&lzﬁlfé.uuiﬁf?‘o

RN RETDIE, MENLEFSHABYBRBEEDHSIANBITTHRIE, RN
DEBRIHYET

v '_\ vt
Vo) =

BB
FrRKEBE
Arc dead Zone

R A RERR R
Arc dead Time

(a) V-1 F§E £ (b) V-t HiE L

(a) V-l characteristics (b) V-t characteristics
14 BHAKREVE (BURTATREREARLY)
Fig.14 At High Resistance (Long Range of No Follow-on-current)
XREELZEFINDIEMHICTRVT, MRERESELTVEHLLTI. KE
N+ EIEERDIENEEIIIHRATIENERLLGYET,

M 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:

o “@r

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 I—\ v

v

L

(a) V-1451E L (b) V-tHiELE
(a) V-l characteristics (b) V-t characteristics
16 $EHAVINELEE (FERT AT RERRIANAELY)
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.

SE1 00 O (FrmFEsE)
Photo 1 At 0Q (Follow-on-current occurring)

SHE2 050 DB (EEFHERTHEL)

10 RU3Q TIIEHE 2 LAHICEIEERTHRE
[FfFELELtz. ACERMDIFE. DCIZLRTHESE
ICEFCEGT DERER/NSKTTHFET. BSI
IT#E T HIEMMEELLTIX 0.5Q U ETHNIE+S
TEA., RBEHE-T3Q 100V FR) LEELTL
9,

Ffo. BRELTNANYREZESCHERT 541D
HYFET, INIEZAC BEELVELEMEEEDOELV/Y
RAEMEEICESITHERT HERELTHEALT,
HMEEDOEFERLRETTICRBEELSEDH
ETY,

NYRABEDEESEELTEIRDLSIZHYE

AC100V %« + + - /NYRAEE 220V Ll E

AC200V % « + - - /NYRAEE 470V Ll E

B OERATIY—/RELTIE DSANR =X
RUDSAZR V) —Xn %Y. HHiREAESh T
BYFET,

BITHER. R—ILRF—N\DOREENRHZT T —
av([FTFRELVET,
1) R—ILEA—

DC ER#EALER
2) #Eam

AC BiR=EALIERS

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
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Please see [Introduction] for the handling of the products listed in this document.
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Handling Precautions / NS

EHLDEE

BY—CF7TY—N\V)—XFERLDFEE

Y—oFTY—N\O)—XETHEATEICH Y EREHEREE. BEEE.
FEEHBIIoTEH, BEFENFELEL, KKSH, RESFH, WROKES
ELBHIENBEZAONFET DT, ROFEETHICCHREESHEATSL,

. BESN TUOVENWEIECDEEL TS, HHELIPUTHEA TSI,

1. B~FEE

(1) ERREREDTERR
HMERIRELTWS Y —CWIRME., —IFd. HHVNIERRERE
F%E. ERMROHEEANTIERATSV. RENTEZBEATHEALEEGS.
MRS IEOASREREFORALALY ., FIE. RXIELFZEANHYET,

(2) PRTERVRRICLHF RO M E
REZOWERRFITHSANRES DARERAHYET DT, bR AT —
AFERIEHN—FEZLTTFSELN,

2 IBER

(1) BRfE - BEFFE
BHRMET CEALLSSICERENMETIHEEAHYET DT, EfRK
BRBBEEFOREEITIMICEITERRMNET,

(2)BRDFLEIZDNT
AEGHEACRIIDCERRBICTHEANEAGEICE, BROBEHAEIC
FYUBRARET HIENHYFET  CHEADBRICE/ NI RZEETIHERELT
AT HLEDFRHIEFEETOTTEL,

(3) ACTit B EFER
AEGICACTHEESRBREERT SHEICIE. RIEMELULOBEZMMLE
WTTFEW F=. 7HATRRDACTHEERBRBDEERELITIRIC
[F TOINTNFA—E—ZCTCEREORRESBEVBLET,
ACTH EERERB FENFANBEENEFHICLY . HABENKEKEDD
CENBYET . ANBEDEBHANHHIHEICIT. RELCBREDREET
W EBEEBEMATTEL,
F.BRZERETTOREIEFTTTEN, EBERNETTHHE.
BIRELZBER TELRVEENHYES,
MEE LB/ NI IEET DISEACTHEENMET T 570, KEELE
] —U ORRIE T mmE EHIFTTERTSL,

(4)&T-EE
ASRESATOHRIZ. BT - RHRVERZFICLYAIASRITIGE,
UM CEURLTREEAHYET DT, BMYBWICERDTFELT
TELY,

(B)I7+—32%
AYBD)—FRETA—IVI L TIHERSINDIGEE . ASREDEIN . RIT
IZIFFEERLTTSLY,

(6)RE

DEBREZCEE 40°CLUT., iBE :70%RHUT) DIHEET TORELZHE
WN=LET,

QEGIMAEL., 67 ALRICSHEATEL,

QES BN L=LRMEFHTRELTTEL,

@OBEAR(BERUHRE)DRETLHEACERDZVERICIFREELY
WTTELY,

ORHTBELENHYET L BRIV —FROBENBLAREELD
YETDOTOREEILDODEWNGHICHRELTTIL,

(7))—F#R
AEGE, ) —FRIGEFHBRTHAOIC MERORBZFICIYSLDY—
FEINUNELDHZENHYFETH. CTREVET .

3. BIehY
(MALHFZICERHORNTAREI—ARREHBLEIIRELTEYET.

(2) EFMER. THAMS . RFABERERLE . SIREECIIHE AMRICHE
L. HAVEHEWERGBREZEADBNOHIHBITERTHEE. —
BRELERA#ERAITERFILESVVMEREEASDEICGIEEAHYFET, 20
FOGARTOCHEAZRFASNDIES X, BT BRI SHIBLARMETE
FLEhE TS,

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 continuous-
discharge, in case of measuring DC spark-over voltage.

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

(3) AC withstand voltage test

Do not apply the voltage over a guaranteed value, in case of the AC
withstand voltage test. Please be sure the voltage with voltmeters, such
as digital multi-meter, in case to perform a voltage setup of AC withstand
voltage tester with analog display. By change of slight input voltage, output
voltage may change a lot. So if there were changes of input voltage,
installation of stabilization power supply is recommended to suppress
voltage change.

For AC electric strength to fall, when the wiring pattern approaches with
Absorber, please leave more than 1 mm of space of Absorber and the
wiring pattern and use.

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

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

(6) Storage
@ Please 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.
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CDA70 (Fv 75247 ]

For Power Lines

CDA70 [Chip Type)

CDA70 ) —RIEF VT 24T DERAY—CT I V—INTT,

BNz —UmEMEE 0.6pF UTEWSEBHERSEEER,

4032 FER D INUE RS Fv T THYLHD 8/20 1s-2,000A DH—HEEMEEHL
TWEY,

BEE

@ 4032 FHRD/INELFv T THENREISHIE
@ 70—, Yoa—(FAREIZH S

@ %1& AC i IE BRI X i

@ Eni-H—ImEMH

@ 0.6pF LITOEHMERE. 100MQ LU EDBVEEZER
@ BYIRLY—IICHLTRE

@ UL1449 RIEEIFFH

@ RoHS i

@ FRREHE (—ARLHR) - 40 ~ 125°C
@ RIFEEE (—A%LHR) : 40 ~ 125°C

W41/ Part number system

CDA7YO0 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.

M 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

@ UL1449 Recognized

@ RoHS compliant

@ Operating temperature limit : -40 ~ 125°C

@ Storage Temperature Range : -40 ~ 125°C

Jy—R%  ERRERREE (s  EAREHREENEE FEUT T v—Fvy R
Series DC Spark-over DC Spark-over Taping form Marking A
voltage(Vs) voltage tolerance ()Q, A
BN FIEEEDOEHRFT m 1| ToEYT
FEIMFRRBERT, = Taping
The first two digits are significant,
and the third is number of zeros.
) 302mi5&
30 % 10°=3000v
Ex) 302 means:
30 x 10°=3000v
W% Characteristics
BHESE . £ =
N ’ JON—. ULARA&ERE & CULIRIERRTE M ENR&ERE
. BRI EE (BIIE Electrostatic | ¥ —SH& YUk ACTHEE UL recognized cUL recognized | EN recognized
& DC spark-over | 5 q capacitance | Surge current g g ’
DT voltage nsulation resistance 1kHz-6V capacit Surge life  |AC withstanding
IR Y test volta
ge
Vs mex 8i20us UL497B | UL1449 EN62368-1
(03 N ¥
FileNo. | File No. Ufiﬁ:ﬁizgﬂgg? , | TOV Report
E175280 | E318314 i No.J50164470
CDA70-701M 700V(560~840) DC250V — (] o1 o1 —
CDA70-102M 1,000V(800~1,200) — — o1 o) —
8/20us ’
CDA70-272M 2,700V(2,160~3,240) | =100MQ <0.6pF 2,000A 100A AC1,000V-1min — o1 o) —
N AC1,200V-3s
DC500V 300times
CDA70-302M 3,000V(2,400~3,600) AC1,500V-1min — o1 o1 02
CDA70-362M 3,600V(2,880~4,320) AC1,800V-3s — o1 o1 02
1): 78R4 (AC125V : V ImA Z 270V D Z ¢ Tmm, AC250V : V ImA = 470V D Z ¢ Tmm) LBERMICEIIERT HFBICLY. BESNET,

Approved if used with a varistor (125VAC : VAImA = 270V, D = ¢ 7mm, 250VAC : VAmA = 470V, D = ¢ 7mm) , electrically connected in series.
2): /NJRB (VImA Z 470V D Z ¢ 5mm) EBRMICEIERT 2BICEY. BESNET,

Approved if used with a varistor (VImA = 470V, D = ¢ 5mm) , electrically connected in series.
3): REMEBEFHITOVTIHHESNDISEENHYFET . RFOIFIKIRICOVTIE, BREDR—LR—DFTHERREVET,

Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.
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Please see [Introduction] for the handling of the products listed in this document.
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Please see page 19 for precautions when using the surge absorber.
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BEY—-MRA For Power Lines :
CDA70 (FY 7217 ) CDA70 (ChipType] v 8 <L

Bk - <F% Dimensions WIS > F/X\42—> Recommended Land Pattern

L 4.0+0.2
W  32%02
T 2.3%+0.2

Li.l2 0.4£0.2 (mm)

4
3.50mm

T

2.9mm

~ { f
Lyl e L2 L— A%
< > ‘47 W ‘ 4.85mm [ 1#% (Copper)

A,

-

B<—X%>4% Marking

A @ : BEBRES (&K 2 XFOHF)
Part number (Number with two digits maximum)

|:| |:| I:I |:| @8R
_ Production month
O 2091 g.uss

Production year

BH—ihEH (8%(#E) Surge response characteristics (Reference)
CDAT70-701M R K
CDA70-701M Response waveform

Y —J[EiER Original waveform
1.2/50us 4kV

1kV/div.
1kV/div.

T jhl‘l e o A g w-u-E

1 T j °

400nsec./div. 400nsec./div.

BMIAEMFTEEZ IS EEZ S8BT L, Please refer to page 93 for soldering conditions.
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Please see [Introduction] for the handling of the products listed in this document.
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Please see page 19 for precautions when using the surge absorber.
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EBiRY—MRHA For Power Lines

FA44 FA44

FA44 (FZIGEHED LW —DBhERF T . SEACTHERERICHIGLTEY. The FA44 responds very quickly to induced lightning and electrostatic
Y—LMEBEZETHIERIADY—URERICRETT . discharges.

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

R BmFeatures

@FEFIT/NE (EE 4.4mm £E 7mm) @ Small size. ( ¢ 4.4mm Length 7mm)

O %1% AC Mt AR5 I ) @ Alows performing the AC withstanding voltage test.
.ﬁ—zl;*ﬂ‘}ﬁﬁ%ﬁh‘;ﬂ HIREEHIEL @ Quick response for surge voltage, and low limiting voltage.

OHBFEM N, BRILISLEND . @ Small capacitance and excellent insulation resistance.
ORYRLY—URUBHEISHLTRE @ Stable for repeated discharge test conditions and environmental fluctuation.
O7 ¥ v LT —EVTRUSTUT LT —EL T ARG @ Axial and Radial taping available.

.@'I_i?ﬁ‘%b\ \ @ No polarity.

O BIFTRFTIC LB EDEMNEL @ No dark effect.

OETEERMEIRIZ/NYRSL FAL4 A EHEIBICKYEATTEE @ FA44combined with varistor can be used as surge-protecting elements
OFFRERF (—i%{LHR) : -40 ~ 85°C inpower supplies.

ORFRERE (—MRMH) - -55 ~ 125C @ Operating temperature limit : -40 ~ 85°C

@ Storage Temperature Range : -55 ~ 125°C

WA &/ Part number system fj”{”“ d [\l
FA44 — 362 — A22F \ { H
Yo EEB T eacmgtom Al LA L e o ‘o @

DC Spark-over voltage
(Reference value)

nE A% Description GO4F (5.0mm EvF) HO6F (7.5mm EvF)
Code = P (5.0mm width pitch) (7.5mm width pitch)
A2oF | TRV HRED T—EVT  T5vkvY
Axial, ammo pack taping
GO4F SUTILEE) T—EVT  TFvkikvy — E ey
Radial ammo pack (5.0mm width pitch) taping — g
HOBF ST F—EVT  TTvbiXvy
Radial ammo pack (7.5mm width pitch) taping
HOBG ST F—EVT  TTvbiXvy
Radial ammo pack (7.5mm width pitch) taping
A22F
W4FE Characteristics
~ O J=! $-3 B
e e | y—oiE EABSWMRE | ugmmEs | UAERES | ENBRRES
s e BZER ectrostatic CE |y g ACTHEE - = UL recognized cUL recognized | EN recognized
i Impulse " g 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 (o] ¥Referenc value UL1449 CSA C22.2N0.269 fg\?zszs;.
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) o1n o1n —
8/20us 3,000V
FA44-302 5,000V max. 2100MQ | DC500V <1pF 2,000A 100A AC1,500V-1min J o1 o1 02
) (2,400~3,600)
300times
FA44-362 5,000V max AC1,800V-3s 3,600V on o1 02
A . ! (2,880~4,320)

1) : /3 R% (AC125V : V TmA = 270V D = ¢ 7mm, AC250V : V TmA = 470V D = ¢ Tmm) LBRMICEIIERT IHICLY, BESLFET,

: Approved if used with a varistor (125VAC : VImA = 270V, D Z ¢ 7mm, 250VAC : VAmA = 470V, D = ¢ 7mm), electrically connected in series.
2):/AJRA (V ImA = 470V D = ¢ 5mm) EERMICEFIERT HEICLY, BESIFET,

: Approved if used with a varistor (V1ImA = 470V, D = ¢ 5mm), electrically connected in series.
3) REMERBEEMHITOVTRRESNSZELNHYFET . RHORFKRICONTIE, BREOR—LR—DETHERBREVET,

: Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.
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Please see [Introduction] for the handling of the products listed in this document.

A MITSUBISHI MATERIALS CORPORATION 22 Ploase 506 page 10,01 oo o oo



EBiRY—MRHA For Power Lines

FA44 FA44

B - ~Fi& Dimensions

B mm
Unit : mm
s N
¢ 4.4 max."
l‘po.so:ro.os
v ‘
E 1) AEMER. RAEERBET S,
2) AEGER. ASRHEBELITIRFVFHEBOELLNRINVEET S,
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.

B4k - ~F% Dimensions

GO04F Type HO6F H06G Type

HO

/

12.7mm
s s
Code b i Ho
GO4F 16.0%£2.0 mm HO6F 16.0+£2.0 mm
HO6G 19.0%+1.0 mm
g .
BY—x>/% Marking
ho—a—Fk Color code f24% Part number
b Red 272
=] White 302
® Purple 362
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EBiRY—MRHA For Power Lines

FAS5 FAS5

FA55 [ZEEMD LN —CIHERFTY ., ERBACTHERRBRIZHGLTEY. The FA55 responds very quickly to induced lightning and electrostatic
Y—LMEBEZETHIERIADY—URERICRETT . discharges.

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

R BmFeatures

O@FFE(IT/NE (ER55mm £ 7mm) @Small size. (¢ 5.5mm Length 7mm)

@ &7E AC THIERERICH G @Alows performing the AC withstanding voltage test.

O H—TICHRLIGEMMN KL HIRBEAEL @ Quick response for surge voltage, and low limiting voltage.
OHBEBREN/NIK HBBMHEICLEND @Small capacitance and excellent insulation resistance.
OREYBRLY—ORUVRBEELICHLTRE @ Stable for repeated discharge test conditions and environmental fluctuation.
@7 X v T—EVTRUSTTILT—ELY BEXIGATHE @ Axial and Radial taping available.

@FTIEAEELN @®No polarity.

O FAFTEEATIC L D 4FEDEA LY @No dark effect.

OETEEREIRIZ/NYRSL FASS ZHAEHESEICKYERATTEE @FA55 combined with varistor can be used as surge-protecting elements in
© EFEEHRE (—A&HR) : -40 ~ 85°C power supplies.

@ REEBESE (—HR{Ei) : -55 ~ 85°C @ Operating temperature limit : -40 ~ 85°C

@ Storage Temperature Range : -55 ~ 85°C

AL
WMA24&#R Part number system R."JL_{”“ dlinel
FAS5 — 402 — A22F — M { ‘ ‘
V)= ERREMREE TERRE —¥5
/Series . (8%E1B) . Packingf?;'m 7Marki:g ® ~O| '® ® o e ‘e @
DC Spark-over voltage
(Reference value)

ne W% Description GO4F (5.0mm EvF) HO6F (7.5mm EvF)
Code = Pu (5.0mm width pitch) (7.5mm width pitch)

THRIvIVHER) T—ELY  TTVbvY
Axial, ammo pack taping
SUTIL ) F—EV T TTvbikyy =
Radial ammo pack (5.0mm width pitch) taping R
ST T—ELT ITubvY
Radial ammo pack (7.5mm width pitch) taping

A22F

GO4F

HO6F

A22F
W4E Characteristics
N PI=1% 3 E
P e | s EABEWMREE | ummmEn | mERER | ENWBRES
e 1ERER ectrostatic CWE |y oz ACTHEE § = UL recognized | cUL recognized | EN recognized
T & Impulse 5 q capacitance | Surge current P . " DC sparkover
P Insulation resistance . Surge life | AC withstanding
art number sparkover R 1kHz-6V capacity it N —. voltage
voltage max 8/20us 9 Vs
1.2/50 1's o] XReferenc value UL1449 CSA C22.2N0.269 TElT\?ngsolt
File No. E318314 | UL File No. E318314 | | = 200
AC1,000V-1min 2,700V
(Rt 4,500V max. AC1,200V-3s | (2,160~3,240) on o -
2,500A/ 3[E i 3,000V
FA55-302 5,000V max. , 820ps | ACS00V-Amin | o 00 01) 01) 02
2100MQ |DC500V | <1pF ;’S’ggg'l“;ﬁ:fs 100A d g
FA55-362 5,000V me | 300times | Acq 800v-3 3,600v o1 o1 02
. max. 3000A/ 1time . S | (2,880~4,320) ) )
FAB5-402 6,000V max. AC2000V-tmin | o 23603(31\%00) o1 o1 02

1) : /3 R4 (AC125V : V 1mA = 270V D = ¢ Tmm, AC250V : V ImA = 470V D = ¢ Tmm) EBRMICEIIERTIEICEY, BESKES,

: Approved if used with a varistor (125VAC : VImA = 270V, D = ¢ 7mm, 250VAC : VAImA = 470V, D = ¢ 7mm), electrically connected in series.
2):/AJRA (VImA = 470V D = ¢ 5mm) LERMICEIIERT 2BICKY,. BEShET,

: Approved if used with a varistor (V1mA = 470V, D = ¢ 5mm), electrically connected in series.
3): REPBAEFHIIOVTRBESNDEELAHYET . EHFORFKRIIONTIE., EREDOR—LR—CETHDENET,

: Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.
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EBiRY—MRHA For Power Lines

FAS5 FAS5

B - ~Fi& Dimensions

Bf7: mm
Unit : mm
s N
¢5.5 max."
l¢o.504_ro.05
v ‘
A1) AEMER. RRXEEREET S,
2) AIEMEL. ASRHEBMLLIIRAVFFEBOELLMRVAET S,
Note 1) Largest possible max diameter.
28.5+3.0 7.0+1.02 28.5+3.0 ‘ 2) Largest possible distance of either edge of glass or from stud.

B4k - ~F% Dimensions

GO04F Type HO6F Type

HO

/

12.7mm 15.0mm
L5 s
Code b Code hiO
GO4F 16.0%£2.0 mm HO6F 16.0+£2.0 mm
> .
BY—x>/% Marking
ho—a—Fk Color code f24% Part number
b Red 272
=] White 302
® Purple 362
= Blue 402
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Please see [Introduction] for the handling of the products listed in this document.
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B — MR

DA53

For Power Lines

DA53

DA53 (XA AF vy 1Tk 2 EREFREBBEC ALY —CABESR
FTY. OO —VITHLTHEREN KL FLHEACHEERERIC
HIELTEY, Y—CMBEZEITIBRIA VDY —CHRICREDY—

The DA53 has a micro-gap cut to an accuracy of several tens of microns for
rapid response against induced lightning and electrostatic discharges.
Ideal for protecting power supplies from power-line surge voltage.

BIFEFTY .

L EEE

@FFEIT/NE(ERE 5.3mm £ 10mm)

@ X FEACTH & I 3 BR (C %f G AT R

@Y —TMHEMKEL 3000A

@Y —UICHUIGEMEN KL FIREENEL
QOHTBEREN/NS HBZMEICHLEND
OBYBRLY—CRUBREEICHLTRE
Q@ BIEALLLY

Q@ AFTEERATIC &K D4FED ZE ALY

O ELFEERMEMIKIC/NYRFEDASIV Y —XEMEEDEICKYBEATH
O EARREEHE (—H&EHR) : 40 ~ 125°C

O RITBEHE (—ALHR) : -55 ~ 125°C

MFeatures

@Small size. (¢ 5.3mm 10mm length)

@ Capable of many types of AC withstand tests.

@Used to protect power supplies.

@ Quick response for surge voltage and low limiting voltage.

@ Small capacitance and excellent insulation resistance.

@ Stable for repeated discharge test conditions and environmental fluctuation.

@No polarity.

@®No dark effect.

@DAS3 series surge absorber in series with a varistor used for surge protection
in many types of power supplies.

@ Operating temperature limit : -40 ~ 125°C

@ Storage Temperature Range : -55 ~ 125°C

W24/ Part number system
DA53 — 622 M

F — EI15E

D=4 ERRERIAEE (Vs) ERNERREENEE TEVIRE F
Series DC Spark-over DC Spark-over Taping form _
voltage (Vs) voltage tolerance S
B0 EEEOENRET M| £20% B AN 4 @
BIMFERBERT ulk pac

The first two digits are significant, TSIV IR ()RR 15mm) NS RKEE

and the third is number of zeros. FETSE Lead pitch 15mm, Bulk pack
- TA—IUY AR (J—FHRR 26mm) | NS RKEE
Bl) 6220154 F-E25E Lead pitch 25mm, Bulk pack
Ex) ggiTgfi%zooV Tpzzr | TEVRLGREDT—ELS 5wk

Axial, ammo pack taping

BY—*>% Marking
IO
MMCC.——
M:@%@ Trade mark
QMRS (RAAMTDEHTF)

Part number (Number with four digits maximum)

@AY bNo. (RAMTDEHF)
Lot No. (Number with four digits maximum)

W% Characteristics

ULIRIERE SR | CSAHIERE SR ENR#&FRE &
HERE e UL recognized | CSA recognized EN recognized
pr 3 1 —_— =2
MR HERIER Electrostatic | > ~ME | 4 _oze ACTifEE EN62368-1.
% DC spark-over N g X Surge current ) N . .
Insulation resistance| capacitance " Surge life | AC withstanding TOV ReportNo.J9851289
Part number voltage capacity uUL1449 C22.2 N0.269.5-17
Vs R TKHz 6V max | gra0us fest Y298 i No. E318314| File No. 111411 | (DAS37S2M782W)
c : : J9850855
(DA53-302M,362M,452M,622M)|
DA53-351M 350V (280~420) o1 — —
DC 250V —
DA53-501M 500V (400~600) — — —
AC1,000V-1min
DA53-272M 2,700V (2,160~3,240) 3,000A AC1,200V-3s o1 O1) —
DA53-302M 3,000V(2,400~3,600) DC 500V AC1,500V-1min o1 (O] 02
8/20us
DA53-362M 3,600V(2,880~4,320) | Z100MQ <1pF 100A AC1,800V-3s o) (O] 02
300times
DA53-452M 4,500V (3,600~5,400) 2,500A AC2,000V-1min o1 (O] 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 — o1 02
DA53-782M 7,800V (6,240~9,360) AC4,000V-1min — e 02

1) : /AJRA (AC125V V 1mA = 270V D = ¢ 5mm, AC250V V 1mA = 470V D = ¢ 5mm) LERMICEINER T HHEICLY . BESNET .

: Approved if used with a varistor (125VAC : VAImMA 2 270V, ¢ = 5mm ; 250VAC : VImA 2 470V, ¢ = 5mm) electrically connected in series.
2) : /YRS (VImA Z 470V D = ¢ 5mm) EBRMICESIERT HHFICLY . BESNES,

: Approved if used with a varistor (VImA = 470V, ¢ = 5mm) electrically connected in series.
3) : REPERBEREFITOVTIHESNIEALNHYET . BFOIFKRICOVTIE, EREDKR—LR—DETHEREBLET.

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

DA53

DA53

B4k - <F% Dimensions

BT mm

Unit : mm

$5.3+0.4
i¢05oroos
.l 1

10.0+1.0
e

25.5min

25.5min ‘
g

TH—I TR
Forming form

L1

-
X

F1

F4k Forming : E15E 24k Forming : E25E

Sl LAR
Unwinding
direction

%5 Symbol

sti% Dimension (mm)

F

15.0=1.0

F10

15.0(B% (& reference)

L12

5.0+1.0

1) AIEMEE, U—FRERETS 5,

2) BIEMER. ASATEE)—FRERET .

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

iS5 Symbol

sti& Dimension (mm)

F

25.0%£1.0

F10

25.0(B % {E reference)

L12

5.0%+1.0

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

¥4k Forming : A22F

i5 Symbol

sti& Dimension (mm)

P

10.0£0.5

W

52.0 +2.0/-1.0
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B — MR

DSA

For Power Lines

DSA

iR

QEEHEE. oYMV EQBEEEREEREREICDSAE S CHEATEE

OHEBRENNENENS EESAIVICERTTEE

@B EEBREEIC/N\YRZFEIFIEE AV MEFREDSA-AZA TEMEEESEIC
KYEFAEE

@ EREICHRT, —C7IV—NERYSN ST ICACTHEESRERA AT EE (2,400V
LIE)

@DSA-AZATEULRE /) RAFEIFIEE AV MEH (RGBS5L-3QK) LA
AhEDEICKYULRKEERELTHARAE (UL1449File No.E318314)

* —EBCSA, TUVEREIAA TE1HYFET . FLTBHFETHEHNEDE TS,
O [HEFARESE (—AREHR) : 40 ~ 125°C
O RIFBEEE (—hHHR) : -55 ~ 125°C

W22 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)

V=% ERKEMAEE(Vs) ERNERREENEE aEmRE UL144932 7 TR~
Series DC Spark-over DC Spark-over Packing form UL 1449 Recognized
voltage (Vs) voltage tolerance
\ | —
BNDMTFBEEOENET L] x15% A U—FHRE ¢ 0.4mm. /3SR R T
T BIWFRERYERT - Lead wire diameter ¢ 0.4, Bulk pack UL Recognized
The first two digits are significant, —RR%% ¢ 0.5mm, /NS REE . ULIERRE &
and the third is number of zeros. M| +20% A05 Lead wire diameter ¢ 0.5, Bulk pack ™ | UL Not recognized
Bl) 242015& 24 x 10°=2400V A0sF2s|  ZATSYIRAR U—FERE G 05mm, NSRRE
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

Oy kNo. (BRA4HTDEHF)
[ Lot No. (Number with four digits maximum)

0000
'/ s > . .
WK - sti& Dimensions e J
DSA-A Type B © mm DSA-A-05F25 Type B :mm _
P Unit:mm 5054005 P $6.0+05 Unitmm MMCCH I : UL1449f 8 EmD AFENI S h &k ¥ .
ey 960205 — WEERIE. HHSNELA, i3
- _— | = MMCC Trademark Part number
1 r‘ - ﬁ 4510 210+3.0 Only parts marked with the MMCC trademark
‘ | | ‘ 250205 are UL1449 approved.
23.0+3.0 21.0+3.0 23.0+3.0 263;1:5
DSA-AType
AL 4
e
W% Characteristics
UL ERE & CSAMIERTER | ENMHETR
HERE . UL recognized CSArecognized | EN recognized
br 3 = Y=o — =
W& ESE%%EE_&;EF HZIER Electrostatic ;: ; e/cﬂﬁ;{_:‘ Y—UHFd ACTHEE ENG62368-1
- P Insulation resistance | capacitance ge cul Surge life  |AC withstanding S
Part number voltage capacity UL1449 UL497B - TUV Report No.
IR 1kHz-6V max test voltage ; ) C22.2 No.269.5-17
Vs 8/20 it s. File No. File No. File No. 111411 J9851289
c E318314 | E175280 ) (DSA-752MA),
J9251508(Others)
DSA-301LA 300V (255~345) DC100V — o1) (@] — —
DSA-501MA 500V (400~600) DC250V —_ o1) O —_ —_
DSA-701MA 700V (560~840) — o1 O — —
DSA-102MA 1,000V (800~1,200) — O 1) — — _
DSA-152MA 1,500V (1,200~1,800) J—RE — o1 —_ —_ —_
Rz .
DSA-242MA 2,400V (1,920~2,880) Lead wire ACLO00VAmIn | 4y _ 02 _
dameter | g0, At do0tm
B =1min
DSA-282MA 2,800V(2,240~3,360) >100MQ | DC500V <2pF ¢?5‘g5121 1OQA AC1.250V-3s o1) — 02 —
DSA-302MA 3,000V (2,400~3,600) 300time | Ac1500v-tmin | O 1) — 02) 03)
DSA-332MA | 3,300V(2,640~3,960) $0.5mm 01) — 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) AC2000v-tmin | O 1) — 02) 03)
DSA-452MA 4,500V (3,600~5,400) AC2,000V-1min o1 — 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) BEAHEE £ AT MEH (AC125V RGBS5L-3 Q K) &fzI&. /3 X2 (AC125V : VImA = 270V, D = ¢ 5mm, AC250V : VImA = 470V, D = ¢ 5mm) LEFIEHT SEICKYRESNTVET,
: Approved if used with a varistor (125VAC : RGBS5L-3QK) or a varistor (125VAC : VImA = 270V, D 2 ¢ 5mm ; 250VAC : VImA = 470V, D = ¢ 5mm) electrically connected in series.

2) : /NJR%S (AC125V V ImA = 270V D = ¢ 5mm, AC250V V TmA = 470V D = ¢ 5mm) EBERMICESIER T HFITEY, BESNFET .
: Approved if used with a varistor (125VAC : VImA = 270V, D = ¢ 5mm, 250VAC : VImA = 470V, D = ¢ 5mm), electrically connected in series.

3) : /NYRZ (VImA = 470V, D = ¢ 10mm) EBRMICEIIERT HEICLY, BESNTLET,
: Approved if used with a varistor (V1ImA = 470V, D = ¢ 10mm), electrically connected in series.

4) : REBPEBEREFITOVTTHESNZEALNHYET . ZFOIFKRICOVTIE, EREDR—LR—DETHEREBLET.

: Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.
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EBiRY—MRHA For Power Lines

.¥4 .¥4

BHE M Features
ORELY—CMEBLVELT DELARBRITEREER S —OREK @Board-mounted surge countermeasures for equipment that require a
il large surge tolerance
@ — Uit = : 10,000A(8/20 1t s) @8/20us maximum surge current : 10,000A
@ EHBEAC125V/AC250VIZ Rt @ Compatible with 125 or 250VAC
BTEROSAVEDOY—I5 RISHIG @This single component can provide complete power surge protection
OF—UICTEOKHNEL. BT RE @Responds quickly for lightning and other quick surges
@fEYIRLY—T(258<, KF M @Can withstand many surges without failing
O % AR ESER -25~85°C @ Operating temperature limit :-25~85°C
@ RTFREF :-40~125°C @ Storage Temperature Range :-40~125°C
[ )z M Applications
O E BT, OAHESER. AHRIMESER @ Office and measuring equipment
@ FLAA /N —5 NCHITHHERS , &8 TIEH @ Inverters, CNC, factory automation and other
O KIGHHEEM/NT—a> T3+ LEDESEE @Solar inverter, power condition, outdoor LED lights

W&/ Part number system

EAZR 1 A — 301
D=4 * 5 EiIR Y—UMtE EAREE (%)
Series Correspondin‘g power supply  Surge current capacity Inside disc‘harge tube
AC125V5 4 VR US4 -GNDRE 301 300V+20%
1 | Between AC125V lines or between
AC125V lines and ground 501 500V£20%
AC250V5 1 Ui R US4 -GNDRH
2 | Between AC250V lines or between H—URRIRT R 5kA H—DAFIERTE  2kA
AC250V lines and ground A Surge current capacity : 5kA
Surge current characteristic capacity : 2kA
Y—TRIRMTE  10kA S — 45T 2 : 5kA

B Surge current capacity : 10kA
Surge current characteristic capacity : 5kA

W% Characteristics

HESE |, cpwme wL~g| ULBIRERER | cULBIERER
BREGEREE AR Electrostatic |22 {HILH & Y—UWEmME| v—CFHm REMEL ALY UL reco: niz;fi cUL reco! nizgfi
EREE & A : ) ’ - Surge current . Voltage g g
reedvliem | B onmles Maximum continuous | Insulation resistance | capacitance e v Surge current | Surge life g
9 operating voltage IR 1kHz-6V max ! capacity test protection lev UL1449 CSA C22.2 No.269
c capacity 1) FileNo.E318314 | FileNo.E318314
AC125V EAZR 1A-301 AC150V DC100V 2kA(8/20 1 s) | 5kA(8/20 i s) 1.2kV (@] (@]
AC125V EAZR 1B-301 DC100V 5kA(8/20 1's) [10kA(8/20 i s)|  8/20 us 1.5kV o (¢}
=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 O

1) =TT E (8/20 1os) EDANEF
: Surge current characteristic capacity : 8/20 y
2) . REIFHER E%#L’)L\‘Cliaﬂlméhéiﬁ‘“ﬁ\ﬁUiﬁ'o SHOBMBKRISONTIE, BREDHR—LR—CETHERBEVOET .
. Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

BW#K~tiE Dimensions WS> F/v3—> Recommended Land Pattern
i5 <& (mm)
L2 Symbol Dimensions
E L3 D1 $0.80+0.08 /-0.05 g r———
D2 $0.80+0.08/-0.05 | oo ol {
¢1.00+0.10/-0.05
G L1 33.540.3 it
L2 27+0.2 [25mm bt
ti ;1;2'50 (a) EAZR OA (Imax=5kA) £F5E35um Copper foil 35um
L4 e ;
L L Ifﬁ L5 15.00.5 150tosmm b -
55(3%1E) oo (1 =
L6 Refarence Value ) : -'—m:mw
zamml-,U:.
_ ) (b) EAZR OB (Imax=10kA) ﬁl‘l,a35 um  Copper foil 35um
E®T Display
WY — SR (SEE) u
uwcn s Suege response Characteristics
o (Refarence value)
Part Number
Lot.No. i PTG TIPS DO SR P
I {EAZR 1A-301
EHRERTE ] 1V & 200V/div ;
Rated Voltage ;' “H : 400ns/div i
m.m;-,/ L :
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ERY—NWRHE For Power Lines

DSAHR DSAHR

BHE M Features

OKRELHY—CMEZRLELT HEIRD @Used to protect power supplies.
ﬁ—?i\]‘%(:ﬁﬁﬁﬂﬁ‘é N @ Operating temperature limit:-25~65°C

® [ERIREREE (—Mith) : 25~ 65°C @ Storage Temperature Range : -25 ~ 85°C

© RTFREHE (—RitH) . -25 ~ 85C

W24/ Part number system

1 AC125VS A VR USA o 7— AR 4 DC450VS A R VS 7— AR
DSAH R - 1 Between AC125V lines or between AC125 lines and ground Between DC450V lines or between AC125 lines and ground
—Z% B R AC250V5 A RIR US> 7 — AR 5 DC600VZA R US> 7 — AR
Series Abbreviation Between AC250V lines or between AC250 lines and ground Between DC600V lines or between AC250 lines and ground
s e H . B
BRK~ti% Dimensions L 215%10 _175£10 it om
wmccod ——+—— MMCC
Trademark DSAHR
iz
Part number 29.0
+1.0
Lot.No.
(See below table) DDD
EmpEE —— ACLICICIV
Rated voltage
U 0 Zt40+05 A
—1.0 | ¢0.8£0.05
15.0%£1.0
W% Characteristics
BHESE e ULRHE 2B E &
A ERREREEE BRI Electrostatic FUkiR G—UF® | UL recognized
£ T & DC K It Insulati ist it Surge current S i 9|
Rsties wallae Part number spark-over voltage nsulation resistance capacitance e urge life
Vs IR 1kHz-6V max e test UL1449
c us File No. E318314
AC125V DSAHR-1 500V (400~600) DC100V (@]
AC250V DSAHR-3 800V (640~960) DC250V 8/20 us o)
2100MQ <5pF 5,000A 100A
DC450V DSAHR-4 1,200V (960~ 1,440) DC450V 300times @)
DC600V DSAHR-5 1,500V (1,200~ 1,800) DC600V O

1) REFRBEFHITOVTRRESNDBENHYET . BHOIBFKREITONTE, EREDF—LRA—CETHERELET .
. Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

B DSAZR, DSANR, DSAHR, EAZR  MDSAYY—A0Y—Vis&%tE(S5%(E) Surge response characteristics of DSA series(Reference)

Lot No. iﬁ?iﬁ Lot No. system % — JEiER Original waveform DSA-301LAISZ KT, Response waveform
1.2/50 us 10kV

Lot No.&7R3% Lot No. system

$5EN: B Marking color:white
(DSAZR:gray)

Lot No.DEMNSEIXF : HiEHAE R T EXF
Lot No. first character:factory

2kV/div.
200V/div.

Lot No.dENBH2XF : BB ED T IHT
Lot No. second character:manufactured year(Last one digit)

Lot No.MEMNSEIXF: ®iE A (FEs k)
Lot No. third character:manufactuerd month(See table below)

B 14l2l3]als|6|78]9|10/11]12
B 7%= I R A A R A R 5us /div. 5us /div.
BS I alB|c|p|lE|Fla|H|J|K|L|M H H

DSA-242MARCE KT, Response waveform

f1:E5D 20054F4 B #1&
Example:E5SD manufactuerd April,2005

2kV/div.
2kV/div.

5us /div. 1 us /div.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
Please see [Introduction] for the handling of the products listed in this document.
H—CT7ITV— R OTHEALEDERIEP19ETEIZE L,
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EBiRY—MRHA For Power Lines

DSANR DSANR

BHE M Features

@& FEERERICEARHE @Used to protect power supplies.

OUL, TUVIRERERLHY @ Some models are recognized by UL, TUV.
OEFAREE (—H{t#) : -25 ~ 85°C @ Operating temperature limit:-25~85°C
ORFFREHB (—MitHk) : 40 ~ 125°C @ Storage Temperature Range:-40~125°C

W24/ Part number system
DSANR — 1 (UL

D)4 BS4
Series Abbreviation

ULFRE
UL Recognized

uL

3 IFERE Fh
None UL not
Recognized

(UL

W#24k~ti% Dimensions

8.7 B mm
+1.0 Unit : mm
-
MMccHa I
Trademark
iz
Part number 28.1
Lot.No. +1.0
uLv—
umEeoagmsnsy, | ACLILILIV
UL mark
Only parts marked with this 0
mark are UL approved. 15.0 $0.8
- = +0.05
TEASEIREEE =/ME
Rated voltage Minimum
value
WiE Characteristics
HEAS ST ULARA&RE & ENZREE
—~ ERRERBEE HEARIEIR Electrostatic CME |y s=e | ACTEE | UL recognized |EN recognized
EREE & ) ' : Surge current ' : ]
Rated voltage T o S DC spark-over voltage Insulation resistance capacitance capacity Surge life  |AC Withstanding UL1449 ENG23681
Vs IR 1kHz-6V max| 8/20 test voltage . "
c us File No. TUV Report
E318314 No. J9251508
DSANR-1 500V (400~600) DC100V — o —
DSANR-2 600V (480~720) — o —
DC250V
DSANR-2A 800V (640~960) — — —
AC125V
DSANR-2B 1,100V (880~1,320) — — —
~ AC1,000V-1min _
DSANR-4 2,400V (1,920~2,880) DC500V AC1.200V-3s o
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 — (0]

1) REREREEFHITOVTRBESADBELNHYET . RFOBFRKRITOVTIE, EREOR—LRA—CFTHEBEVET .
. Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
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Please see page 19 for precautions when using the surge absorber.
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BRY—-NRHA

DSAZR

For Power Lines

DSAZR

M Features

@ Used to protect power supplies.

@Excellent for protecting TV-tuner circuits.

@Some models are recognized by UL, CSA and TUV.
@ Operating temperature limit:-25~85°C

@ Storage Temperature Range:-40~125°C

iR

O X EEREIRICFE A
OTVDT7UTFHANBEBOY—U 5 FIE R HE
@UL, CSA. TUVIERRERLHY
OFEFRER (—Mkit#k) : -25 ~ 85°C
ORTFRESR (—ARMLHR) : 40 ~ 125°C

WM&/ Part number system

DSAZR 1 — 301L
D)—X4 EREE WERIZfEAL TS DSA
Series Rated voltage Inside DSA s part number

1 AC125V

2 | AC250V

W#24k~ti%x Dimensions

21.5+0.5 8.5+0.5 B mm
‘ Unit : mm
MMcca 3 4 B
Trademark
e MMCC
Part number DSAZR
CSAY—7 —
CSABEROHEAE N ET, ~ O-00o 28.5£0.5
CSA mark
Only parts marked with this LotNo.—| [][I[] ;iﬂi A
mark are CSA approved. | — — — "l
TOVREROABHE N ET, erart AC L[]V
o Rated voltage
TOV mark
Only parts marked with this
mark are TOV approved. $0.540.05 ||, _ |[.90.8+0.05/ 6.0+1.0
4.2
125405 e
Reference value
W% Characteristics
S L umERER | TRt | EngiE
b R EE i 2 R L — s i UL recognized . EN recognized
ERBE % % BB EHIEEE fERIER capacitance | Surge current Y—Ufd | ACHEE ¢ recognized g
DC spark-over voltage | Insulation resistance . Surge life |AC Withstanding
Rated voltage Part number v, 1kHz-6V capacity UL1449 C22.2 EN62368-1
s IR test voltage . .
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 (@] —
=100MQ <2pF 1,000A 100A
DSAZR1-452M 4,500V (3,600~5,400) DC1,000V 300times | AC2,000V-1min O 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 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] (@]

1) REBEREFHICOVTRRESNDEELNHYET . BFORFKRISONTE, ZRBOR—LR—CETHERBEOET .
. Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
—SFIV—NOZHERLEDEBIEPIETHZE,

Please see page 19 for precautions when using the surge absorber.
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BEY—IMRA

DE37

For Communication Lines

DE37

DE37 & 5mm EvFREICHIGLI-BIRER - BEEKAY—CF7IV—/ITT,
INBITHYLEA D, 1500A (8/20 1s) DY —CMitEEEL. BEEE 300 ~
4500V @& —X1ELELT=.400V (L ADSL POTS* R 71 wA FR#&:ITU-T(E
BESBEES REBRIK) K20 H3LVE K21 0 Basic Test Condition X5
ELT. BRICEAERZIZLOHZLOEFHICBAIH DL EEM ADSL R T1)v42H
[ZTHFSFEVTEYET,

X POTS : Plain Old Telephone Service

BEE

@ 5Mmm EVFDITUTILT—EVT K TEEREICHE (EBREIE 15.5mm
LITFICHIZT=) (2700V LLEDGIEIEERC)

@ 7XIvINT—EVITLEREYS (HIREEENETHBEETLILLTH)

@ 1pF UTEWSIEFHFERE T, AHEYNMSRAOERBEEESEREITHE

@ VA /Ox vy TERALILBN Y —U B

@ 100MQ L EDELRIEE A

@ [HEFARBEHHE (—AtH) : 40 ~ 85°C

O RIFBEEE (—hRHHR) : -55 ~ 125°C

W4 Part number system
DE37 —

401 W -

*‘/'J—.Z'% ERNERREE ERMERREEHETE
Series DC Spark-over DC Spark-over
voltage(Vs) voltage tolerance
|
SAD2EFIFEEBOAPAFT L| £15%
EIRFERUERT
The first two digits are significant, M| £20%
and the third is number of zeros.
w +20%
%) 401DHBE —15%
40 x 10?=400v
Ex) 401 meanes:
40 x 10°=400v
2 s - . .
W#4K - sti%k Dimensions
BfI: mm
$3.7+0.4 Unit : mm
i¢0.50t0.05
—
30.0+3.0 _‘ 7.0+1.0 30.0£3.0

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

M Features

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

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

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

@ Superior surge response characteristics due to microgap technology.

@ High insulation resistance of over 100MQ.

@ Operating temperature limit : -40 ~ 85°C

@ Storage Temperature Range : -55 ~ 125°C

S00B

AR

Packing form

A12F THFIvINT—EVY (F—TE26mm), I5vksSvy
Axial taping (taping width 26mm), ammo pack taping
A21F THFIvINT—EVY (F—TE52mm) . 75vksivy
Axial taping (taping width 52mm), ammo pack taping
A29F TEIvIT—EVY (F—TE52mm)  75vksivy
Axial taping (taping width 52mm), ammo pack taping

DO4F SUTNT—ELY  I5vbivy
Radial ammo pack (5.0mm width pitch) taping
GO4F SUTNT—ELT  TTIRNvY
Radial ammo pack (5.0mm width pitch) taping
G04G SCTNT—ELY  I5vbivYy
Radial ammo pack (5.0mm width pitch) taping
HOBF SOTNT—EVT  IF9b\vy
Radial ammo pack (7.5mm width pitch) taping
HO6G SCTNT—EVY  TFVbitvy
Radial ammo pack (7.5mm width pitch) taping
HOBK STTNT—ELT  TTIRIRvY
Radial ammo pack (7.5mm width pitch) taping
SRR
S008 Bulk paclzI

\

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
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Please see page 19 for precautions when using the surge absorber.
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BEY—-INWRE For Communication Lines

DE37 DE37

B$E Characteristics

P— ULIRA&ERE & CULIRMEIRER | ENRIERER
3 A —TitE UL recognized cUL recognized | EN recognized
IR R Bk AL HRBIE A | o UiE Y—TFdm ACTHERE g g 2
F & DC spark-over Insulati g ¥ Surge current s Jif AC withstandi
DT et voltage nsulation resistance | capacitance capacity urge life withstanding
IR 1kHz-6V max test voltage UL 497B UL1449 EN62368-1
Vs 8/20us - . CSA C22.2N0.269 |
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 — (] — — —
300times
DE37-501M 500V (400~600) — (] — — —
DE37-102M 1,000V (800~1,200) 2100MQ <1pF 1,500A —_ — — — —
DE37-272M 2,700V (2,160~3,240) Aiéfggg\;g!n — o1 o1 —
DC 500V *
DE37-302M 3,000V (2,400~3,600) 8/20us AC1,500V-1min — Q2 Q2 O 3)
100A

DE37-362M 3,600V (2,880~4,320) 200times AC1,800V-3s — 02 02 0 3)
DE37-452M 4,500V (3,600~5,400) DC 1,000V AC2,000V-1min — 02 02 03)

1) 1 /AJRA (AC125V : V ImA = 270V D = ¢ 5mm) LEBRMICEIEHTHEICLY. BESKET.
: Approved if used with a varistor (125VAC : VAImA 2 270V, ¢ = 5mm) electrically connected in series.
2) : /A)RA (AC125V : V ImA = 270V D = ¢ 5mm, AC250V : V 1mA = 470V D = ¢ 5mm) EBRMICEIIERT SBICKY. BESNET,
: Approved if used with a varistor (125VAC : VAImA = 270V, ¢ = 5mm ; 250VAC : VAImA = 470V, ¢ = 5mm) electrically connected in series.
3) 1 /NYRZ (V1ImA = 470V D = ¢ 5mm) EBERMICESIERT HFEIEY, BESNFET,
: Approved if used with a varistor (VImA = 470V, ¢ = 5mm) electrically connected in series.
4) . REFPEBEEHIOVTRBESNDIGEENHYET ., FHOIRFKRICOVNTIE, BREOR—LRA—DETHEZBREVNET,
. Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

B [TU-T K.20 Basic Test Condition [ZDULVT B Basic Conditions for ITU-T K.20
@ H—THRER @ Surge Test : 10/700 i s, 1.5kV/4kV (25Q), 5 times.
10/700 u's 1.5kV/4kV (25Q) £5[a] @ AC Induced Test : AC600V (600Q), 1sec., 5 times.
O ACHE AR @ AC Cross Test : AC230V(10~ 1000Q), 15min.
AC600V (600Q) 1% 5[ (however, AC230V is too low for the DE37-401W to react)
O ACEfLHER
AC230V(10~1000Q)15%

{BL.AC230VEN/MEFICDE37-401WIEEIMELEE A®

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
Please see [Introduction] for the handling of the products listed in this document.
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BEY—IMRA

DSS

For Communication Lines

DSS

iR

OEiEH. T7 L FAXSBHEERIIEMENSHBOY ORI %
O E a1 — S OBIRERISEAEN S HBED T — UK
OULIRIERE Bt oY

© (SRR (—RALH) : -40 ~ 85°C

© RIFREFR (—RAEH) - -55 ~ 125°C

WMA24&#R Part number system
DSS 301 L

D=4 ERNERGET ERREMEEEHRE
Series DC Spark-over DC Spark-over
voltage(Vs) voltage tolerance
1
BN FIIEEEDEHRFT L| +15%
EIWFEREERT
The first two digits are significant, M| +20%
and the third is number of zeros.
#1) 301DHE
30 x10'=300v
Ex) 301 meanes:
30x10'=300v
2 s > . .
W#4K - stk Dimensions
BT mm
$3.3+0.4 i Unit : mm
[ A i $0.50£0.05
T
30.0+3.0 7.0£1.0 30.0+3.0

W< —%>% Marking

—

B Features

@ Surge protection for telephone lines.(telephone, modem, facsimile etc.)
@ Surge protection for telecommunication lines.(computer etc.)

@ Some models are recognized by UL.

@ Operating temperature limit : -40 ~ 85°C

@ Storage Temperature Range : -55 ~ 125°C

S008

AEERAE
Packing form

A12F TXIvINT—ELY (F—TME26mm)  ITvk/ vy

Axial taping (taping width 26mm), ammo pack taping
A22F TXIvINT—EDY (F—TE52mm)  ITuks vy

Axial taping (taping width 52mm), ammo pack taping
A22R THIINT—ELT (T—T1852mm) ) —)L&

Axial taping (taping width52mm), Reel taping
CO4F SUTNT—EVY  ITvkRvYy
Radial, ammo pack taping
INTRRES

5008 Bulk pack

L

} }

HS—a—k Color code $—f% First color band $E % Second color band $E =% Third color band
#54& Part number HEOYRESD10DHr The tens digit of product Lot No. | B3Oy MBS D 1D The unit digit of product Lot No.
= Black 0 0
ES Brown 1 1
bl Red 201M 2 2
FZUVELY Orange 301L 3 3
# Yellow 401M 4 4
#x Green 5 5
" Blue 601M 6 6
ES Purple 7 7
IS Gray 351M 8 8
=] White 9 9
W45t Characteristics
s 2 HERE _ssmiE ULIRA&RE &
% Esgﬁizﬁéffrﬁ: HERIEH Electrostatic S-z}ge/cfl?rit Y—UFm UL recognized
e AT voltage Insulation resistance capacitance capacity Surge life
Vs IR 1kHz-6V max 8120 1. 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 DOC1H 441 —_
DSS-401M 400V (320~480) DC 250V DOC 1eycle o
DSS-601M 600V (480~720) o

1) : DOC 1cycle 10/1000 i s 1KV-12times, 100/1000 ' s 1KV-12times respectively.

2) . REFPEAEERMHIOVTRRESNDEHEENHYFET . ZHOMEKRIIONTIE, BREOFR—LR—CETHEEBOET .
. Safety standard certification conditions may be revised. Would you confirm the web site of each standard about the latest information.

2~ MITSUBISHI MATERIALS CORPORATION

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
—SFIV—NOZHERLEDEBIEPIETHZE,

Please see page 19 for precautions when using the surge absorber.
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BEY—MRE For Communication Lines

DSS DSS

B9 —JiEYE (8%(E) Surge Response characteristics (Reference)

Y — YR KR Original waveform
FCC 10/560 u's 800V DOC 10/1000 us 1000V

AL LT
P 2
ANEEENEEN
2
HEEEERNEEE

200V/div.
200V/div.

10 us/div. 10 us/div.
&R, Response waveform
DSS-301L DSS-401L
FCC 10/560 s 800VFIfN DOC 10/1000 u's 1000VEN#HN

200V/div.
200V/div.

10 us/div. 10 us/div.

IN1) X & Varistor 270V JN1) Z & Varistor 390V

200V/div.
200V/div.

10 u s/div. 10 u s/div.
xﬁ*mmm = ?L i u;um 1 54;:« a
2 MITSUBISHI MATERIALS CORPORATION 36 Please see page 19 o sbentor.




BEY—-INWRE For Communication Lines

=B DSS High voltage DSS

R BFeatures

@ FEITNETHBICENDIDLT  MEMBEENSEE @ High DC spark-over voltage in spite of compact size (2types; 2700, 3000V) .
(2700, 3000VD2 A& T&E) @ DSS-272M and DSS-302M each correspond to 1200V rms 3seconds or

@ DSS-272MIFAC1200V-3F0F = [ZAC1000V-143 . DSS-302MIFAC1500V-1 1000V rms 1minute and 1500V rms 1minute AC withstanding voltage tests
5 DACTH FEELER 53 S AT RE respectively.

@ H—U TR LIRIRMEA KL HIFREEAMEL @ Quick response for surge voltage and low limiting voltage.

@ HEREHA/NS B (0OMQLLL) 23BN D @ Small capacitance and excellent insulation resistance (100MQmin)

@ EYRLY—URVBRBEEILICHLTRE @ Stable for repeated discharge test conditions and environmental fluctuation.

@ 1B ML @ No polarity.

@ BAFTREATIC K HHFIED E ALY @ No dark effect.

@ A1)—X(FUL1449, CSA, TUVEERE @ This series are recognized under UL1449, CSA and TUV.

O [FFEEE (—hktHE) : 40 ~ 85°C @ Operating temperature limit : -40 ~ 85°C

O RTEBELE (—AREH) : -55 ~ 125°C @ Storage Temperature Range : -55 ~ 125°C

WA 4R Part number system
bss - 272 M — A22R

=% ERBERIKREE (Vs) ERREMEEEHRE @%ﬁi%
Series DC Spark-over DC Spark-over Packing form
voltage(Vs) voltage tolerance
1
BHOD2HFFEEED FT. THIXINT—ELY (F—Ti@26mm) . 75vks/ vy
&9 @ﬁg_ﬁyzﬁgg_@g@?&% M| *£20% A12F Axial taping (taping width 26mm), ammo pack taping
The first two digits are significant, A22F TExIvNT—EDYT (T—TME52mm) . I5vbivY
and the third is number of zeros. Axial taping (taping width 52mm), ammo pack taping
= P T—EVY (F—TME52mm)  U—L#&
Bl) 272015& 27 x10%=2700v A22R TERURNTELYT (7—TIRS
Ex) 272 meanes : 27 X 10°=2700v Axial taping (taqufgn \ﬂd_tih 52mm), Reel
S00B \Tm=an
Bulk pack

BW#4K - st Dimensions

BT 0 mm
¢3.3i0.4¢ Unit : mm
“ D i¢0.50t0.05
S 5
?
30.0+3.0 7.0+1.0 30.0+3.0

BY—*>% Marking [

A4
FE— Color code % —f# First color band $E %% Second color band
7 #24 Part number WEOYRESO1OHL The unit digit of lot number
& Black 0
B Brown 1
Ir Red 272M 2
FZULVELY Orange 302M 3
# Yellow 4
#% Green 5
H Blue 6
% Purple 7
’S Gray 8
=] White 9
M¥#tE Characteristics
HERE ULIRHERRER | CSAMRIERER | ENBERER
ERNEREEE o ) H—IhE SN UL recognized | CSA recognized | EN recognized
i DC spark-over *‘.ﬁﬁ;m’."' AEEEsED AC_IMT%E_ Surge current ;4 /§""
Insulation resistance | capacitance AC withstanding . Surge life
Retiupbey WEliEER IR 1kHz-6V max voltage CERly test EN62368-1
Vs c 8/20us UL1449 CSA C22.2N0.269.5-17 TOV Report No
File No. E318314 | File No. 111411 J975(?615
DSS-272M | 2,700V (2,160~3,240) Aféaoggg{)_ ?s'” 8120 115 50A 01) 01) —
= 100MQ | DC500V <1pF . 500A 30011ﬁ?nes
DSS-302M 3,000V (2,400~3,600) AC1,500V-1min o1 O1) 02)

1)+ 7\ RE (AC125V V ImA = 270V D = ¢ 5mm, AC250V V 1mA = 470V D = ¢ 5mm) LEBRMICEIIERT HHRIEY. BESNET,

: Approved if used with a varistor (125VAC : VAImA 2 270V, ¢ = 5mm ; 250VAC : VImA 2 470V, ¢ = 5mm) electrically connected in series.
2) : /AYRE (VImA 2 470V D 2 ¢ 10mm) EBRMICEIIERT 2BICLY. BESNET.

: Approved if used with a varistor (V1mA = 470V, ¢ = 10mm) electrically connected in series.
3) : RERERBEXMHITOVWTIHRESNDHZELHYFET . FFOIMBKRICONTIE, EREDR—LR—DETHEEBOET.

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

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
Please see [Introduction] for the handling of the products listed in this document.
H—CT7ITV— R OTHEALEDERIEP19ETEIZE L,
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BEY—-INWRE For Communication Lines

=S DSS High voltage DSS

B V-1 55t (8%{E) Characteristics (Reference)

DSS-272M DSS-302M
3000
3000

=) =)

[0 Q

8 2000 g

° °

. S 2000 |

S S

2 2

3 2

=) =}

1000 Glow discharge region

t JO—HE t _ .

*Eg 2 1000 - Glow discharge region

Eg Arc discharge region g TO-E

T—I7ME Arc di )
—_— rc discharge region
0 ! ! N T—UHE
1073 102 10" ‘ ‘
0
MEE R Discharge current(A) 10-3 10-2 101

WMEE A Discharge current(A)

B9 —JiEiE (82%(E) Surge Response characteristics (Reference)

YRR
Original waveform
1.2/50us10kV

2kV/div.

DSS-272MI& & iR 2
DSS-272M Response waveform

2kV/div.

DSS-302MIt &K
DSS-302M Response waveform

2kV/div.

1 us/div.
xﬁ*mmm (=L TIE [IFLsHIZ] §4§<r S,
Ploase see lintroduction] o1 g hj(jl—g *@%ﬂnzifﬁé <rr§L
2 MITSUBISHI MATERIALS CORPORATION 38 Ploass se page 16.10r recautions when using the serge sbscrber.




BEY—IMRA

CDA70 [(FY 7 %47 )

For Communication Lines

CDA70 [ Chip Type)

CDA70 3 —XRIEFvT AT DBERBRAY —CFTITV—INTT,
BNY—UNEMHEE 0.6pF UTEVWSEHEREXEH,

4032 K D/NEUEEF T THYLAD 8/20 1 s-2,000A DH—IHIEM %
ALTWEYS, 400V &L ADSL POTS xR 7UvARKRHE  ITU-TERER
BIEES HERRH K20 HBUVE K.21 M Enhanced Test Condition (2% i
LTWET,

BEE

@ 4032 FAR DN T T TEHENEREE I3 i
@ 70—, Yoo—(FAREIZHE

@ £7& AC it ESRERIC3 i

@ En-v—TmEMH

@ 0.6pF LU TOEHERE. 100MQ L EDOFWERIER
@ EYELY—CITHLTRE

@ UL1449 RIS F

@ RoHS Xt fh

@ [FRREFE (—ARLHR) : 40 ~ 125°C
@ RIFREFE (—hRLHR) : 40 ~ 125°C

CDA7YO0 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(8/20us) 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
@ Allows performing the AC withstanding voltage test
@ Excellent surge response
@ Low capacitance of less than 0.6pF
Excellent insulation resistance over 100Mohm
@ Stable for repeated discharge tests
@ UL 1449 Recognized
@ RoHS compliant
@ Operating temperature limit : -40 ~ 125°C
@ Storage Temperature Range : -40 ~ 125°C

M2 Part number system
S—R% ERREMLEE (Vo EANEMREENSE T CLIRE  v—Y P
Series DC Spark-over DC Spark-over Taping form Marking Q?’
voltage(Vs) voltage tolerance ‘
1
D2 FEEEEDEIRFT Ll +15% T F—EVY
EIRTFIRBERT Taping
The first two digits are significant, M| +20%
and the third is number of zeros. -
i) 301DIBE
30 x 10'=300v
Ex) 301 meanes:
30x10'=300v
oA s R . . — > G
W#z4K - <Hi& Dimensions L a0s02 W##ES > F/34—> Recommended Land Pattem
W 32+02
T 2.3%+0.2
Li.Ll2 0.4%£0.2 (mm) ]
s 2
3.50mm
T
N A v L
L |2 N L2 ‘ 29
T = ¢ wW .9mm e
. 4.85mm [ ]#@% (Coppen
-
W4E Characteristics
i BHESE ST ULIRIEERE & CULIRMERE R ENARHRRTE &
Ba Eggﬁg%l’;ﬁtﬁ%li MRS Electrostatic | 0 ~WE | 4 _oga | ACHEE UL recognized cUL recognized | EN recognized
Z park-over | A 4 N Surge current ) . "
nsuation resistance | capacitance . Surge life | Withstanding [ 4978 UL1449
Part number voltage y Capacity ; i CSA C22.2N0.269 | EN62368-1
s TkHz-6Y 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 o) —
CDA70-102M 1,000V (800~1,200) — — o o1 —
8/20 s 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 O1) 02
CDA70-362M 3,600V (2,880~4,320) AC1,800V-3s — o o1 02
1) : /AYRA (AC125V : V1mA = 270V D = ¢ 7mm, AC250V : V 1mA = 470V D = ¢ 7mm) LBRMICEIIERT HFCKY. BESIET,
Approved if used with a varistor (125VAC : VImA = 270V, D = ¢ 7mm, 250VAC : VImA = 470V, D = ¢ 7mm) , electrically connected in series.
2): NJRE (VIMA 2 470V D = ¢ 5mm) EERMICEIERTHFEICEY, BESIET,
Approved if used with a varistor (VImA = 470V, D = ¢ 5mm), electrically connected in series.
3) : REFPERAEFMHICOVTEIRESNDIEENHYFET, RFOWMBKRICONTIE, BREOHR—LR—CETHRBBEVET.

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

2~ MITSUBISHI MATERIALS CORPORATION
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Please see [Introduction] for the handling of the products listed in this document.
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Please see page 19 for precautions when using the surge absorber.




BEY—-INWRE For Communication Lines

CDA70 (Fv7 4217 ] CDA70 [ Chip Type]

BY—%>% Marking

D O: BERRES (BRX2XFOHF)

Part number (Number with two digits maximum)
OO0 e
— Y VY Production month
© 20 Q: HEF

Production year

BMFEAE LT (B%(#E) Insertion loss (Reference Value)

ERITRT £312, CDA70 2 )—X1F, 0.6pF LLFEWSEHERED=H.

0 = s AHEYMISADERBIEESERELE LA,
N TN %1 ]
. \\ \® / /‘"N As can be seen in the figure on the left, the CDA70 series can be used on
2 5 \ A megabit class lines without in bibiting the high-speed signals due to a low
\; capacitance of less than 0.6pF.
172
kel
S| -0 @
b=
Q
2 \
-15 |— (DCDA70series
@Varistor
@Thyristar
20 [T I10
1 10 100 1,000
Frequency/MHz

BMIAEMFTEEZ IS EEZ S8BT L, Please refer to page 93 for soldering conditions.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the hajr)dling of th?iproiuctszlist;d in tgis g)é:#rgem.
Y—TT7ITV—NOERLEDEEEPI9ED &L
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Please see page 19 for precautions when using the surge absorber.




BEY—-IHER
CSA70 (FyT7 %47 ]

P ’\_

For Communication Lines

CSA70 [ Chip Type)

CSA70 [EF v T a4 T DRIERBRAY —CT7ITV—INTT, SHAKEE>TS
YELERAOX vy TARERAL TS0, BhizY—U &S 0.6pF
DTEWSERSBEREEZRR, NEITHYLAS, 2,000A (8/20 1 s) DH—
CTHEEBHLTET, 400V &I& ADSL POTS* R7YwA B  ITU-T (B
RESRIEES RERIFE) K20 HSU (& K21 O Basic Test Condition (25
IELTLET,

L EEE

©4032 ILRD/NEFYT T, BBRE., 7A— - JIO—(FALITHEG
@ YA /OX vy EFALIEN Y — I EH M

@0.6pF LITELWSIRFERET. MMEYNMZRADEERERIEESITHE
@ 100MQ M EDEWERIEHFE

@ G FEBILT T AVET, TLMT—XIGMH

@ UL497B 5K H

@ [FFEEE (—AREHR) - 40 ~ 125°C

@ RTEREEE (—fRHHR : -40 ~ 125°C

WA &R Part number system

CSA70 is a chip type surge absorber for protecting communication networks.
Through our long history of developing microgap products, we have been
able to realize a product with excellent surge protection characteristics
and low capacitance of less than 0.6pF. Even with its small package
design, it is easily able to withstand 2,000A (8/20 4 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

M 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

V)= ERMEMIRERE (Vs) ERMEMBRETHETE FTEVIRRE
Series DC Spark-over DC Spark-over Taping form
voltage(Vs) voltage tolerance ‘
1
BHO2BFFEEBEOEHRFT L| +15% T F—EVY
EIWFIERBERT . Taping
The first two digits are significant, M| +20%
and the third is number of zeros. -
B#) 40105E
40 x 10'=400v
Ex) 401 meanes:
40 x 10'=400v
'/ sl > . . 9] — > 0
WK - <% Dimensions WH##E S > F/34 —> Recommended Land Pattern
L1 L2
3.50mm
T
L 4.0£0.2
W w 3.2+0.2
L T 2.3+0.2 29
L1.L2 0.4+0.2 mm -Jmm P
(mm) 4.85mm [ 18 (Coppen
M4t Characteristics
e — BERE ssrieE ULRHEERE &
ERNEFRRETE o ; H—TME SN A4S AR
% DC spark-over - HERIE R Bl Surge current Y /ﬁu" UL recognized
EEr iy voltage nsulation resistance capacitance capacity Surge life
Y IR 1kHz-6V max 8120 test UL 497B
S @ e File No. E175280
CSA70-301L 300V (255~345) DC100V o]
8/20 1t s-50A
CSA70-401L 400V (340~460) = 100MQ <0.6pF 2,000A . o]
DC250V 300 times
CSA70-601M 600V (480~720) O

1) REFBRBEFHIOVTRBESNBEENHYET . RFORMBRRISONTIE, FREOR—LR—DETERENET .

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

WY —JiEE (8%(E) Surge Response Characteristics (Reference)

10/700 s 4kV H—T 21 HIGE IR F
Response waveform against 10/700us 4kV
CSA70-401L

INYRBZ
Varistor 390V

HA)REEALT
Thyristor type 350V

100V/div.
100V/div.
100V/div.

10 u s/div.

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

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
—SFIV—NOZHERLEDEBIEPIETHZE,

Please see page 19 for precautions when using the surge absorber.
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BEY—-INWRE For Communication Lines

CSA70 (FY 742417 ] CSA70 [ Chip Type]

BEAELEY (B3F{E) Insertionloss (Reference Value)

EBITRT &512. CSA70 2—XI[E, 0.6pF LLTFEVWSEFHERTED-®H
0 T o g AAEYMISADBEBEESEMELEE A
N 1 Ll
. \\ '@ / /,,w As can be seen in the figure on the left, the CSA70 series can be used on
Q 5 \ AL megabit class lines without in bibiting the high-speed signals due to a low
: capacitance of less than 0.6pF.
(%]
K]
S| -10 &
T
[
: \
-15 — (DCSA70series
@Varistor
®Thyristor
. A
1 10 100 1,000

Frequency/MHz

M ITU-T K.20 or K21 Basic Test Condition for CSA70-401L (Reference)
H—ER - 10/700 1 s 1.5kV /4kV (25Q) =+ Stimes

Surge Test
5% K2 Response waveform 5% 2 Response waveform
10/700 s 1.5kV 10/700 1 s 4kV

100V/div.
100V/div.

)

ENUEEENEEE
PR L SIS S A S
maEEEEEEEN

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

AC FEEAER . AC600V (600Q) 1s Stimes
Power induction Test - . .
600 ERITRT KS1Z. ARERICHE LT, CSA7T0-401L DRERMBEEIET T

BILFHBYFEA, Tz, FIER. HEREICLERLELFELEFEA,
500 As seen in the figure on the left, through out the test, the breakdown voltage
never decreases, Furthermore, there is no charge in the insulation resistance
> ././’\.———Q\ or capacitance of the part.
= 400
w
>
300
200
0 1 2 3 4 5
FNANEI%L (=)

Surge(times)

AC ;EfitzHER : AC230V (10 ~ 1000Q) 15min.
Power cross Test

{EL. AC230V ENANEF(Z CSA70-401L (XBELE R A
However, AC230V is too low for CSA70-401L to react.

EREDELSIT.CSAT0-401L (£ ADSL POTS* RF v A MR ITU-T (ERESERES HERMRHE) K20 HBL\F K21 0 Basic Test Condition IS ELTLVET .

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* splitler standard

BMIAEMFTEEZ IS EEZ S8BT L, Please refer to page 93 for soldering conditions.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
Please see [Introduction] for the handling of the products listed in this document.
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HMESIMRA For ESD

DSP DSP

R BFeatures
@H—RTLA, B VIR BSFa—F—5DT7UTTOHERREKIC @ Car radio, radio cassette, wireless, new media.
& FA AT BE @ Protection from electrostatic discharge in a CRT display or monitor TV.
@ FARTLAEE, Eo4—FLEZEDENME R E (DSP-14INIE, B 12 (Except DSP-141N)
fEATTRE @ Protection against electrostatic discharge.
@ TDHhEFESR ST LB X R ICfE AR A @ Operating temperature limit : -40 ~ 85°C
O EFRREEHE (—HEHR) - 40 ~ 85°C @ Storage Temperature Range : -55 ~ 125°C

O RIFREHE (—MR{H) « -55 ~ 125°C

WM&/ Part number system
DSP — 301 N — S00B

V=% ERBEFRIBEE (Vs) ERRERGEEHRE BERE
Series DC Spark-over DC Spark-over Packing form
voltage(Vs) voltage tolerance
1
B0 I BT ENENNET THIvINT—ELY (F—TIg26mm). 75vk/ vy
2 %?g$$§g{§££ﬁ% M| £20% ANF Axial taping (taping width 26mm), ammao pack taping
The first two digits are significant, N | +30% A21F TxIvNT—EDYT (T—TIEE2mm) . I5vbivY
and the third is number of zeros. - Axial taping (taping width 52mm), ammo pack taping
- THIvIILT—EVY (F—TME52mm) . U—IL %
) 301088 A21R Axial taping (taping width 52mm), Reel taping
30x10°=300v CO4F SUFNT—EVT  TTukRuY
Ex) 301 me1anes. Radial, ammo pack taping
30 %x10'=300v NS R eEE
5008 Bulk pack

WK - sH%& Dimensions

B mm
Unit : mm
26204 |
4 A\ i(ao.sotoos
30.0%3.0 7.0+1.0 30.0+3.0

W<—%>% Marking

% v !

HAZ—a—F %—®7 First color band ¥ =87 Second color band #=8&% Third color band
Color code #4 Part number BEOYRES D104 The tens dijt of product Lot No. | 43 O~ ES D 1DHT  The unit dijt of product Lot No.
2 Black 0 0
ES Brown 1 y
B Red 201M 2 2
FZLVEL Orange 301N 3 3
=5 Yellow 4 4
#% Green 501N 5 5
& Blue 6 6
ES Purple 751N 7 7
IS Gray 8 8
=] White 141N 9 9

W% Characteristics

ERMEFRREE BERE H—CMmE ssEa
4 DC spark-over ﬁ.ﬁ'ﬁ;&ﬁ' Electrostatic capacitance Surge current kA /ﬁ."p
Insulation resistance . Surge life
Part number voltage R 1kHz-6V max capacity i
Vs Cc 8/20 us.
DSP-141N 140V (98~182) DC 50V
DSP-201M 200V (160~240) e 100V
DSP-301N 300V (210~390) = 100MQ <1pF 1,000A 1’503(’)’5 ;ﬁz;ow
DSP-501N 500V (350~650)
DC 250V
DSP-751N 750V (525~975)

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

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

43 H—CT7ITV— R OTHEALEDERIEP19ETEIZE L,
Please see page 19 for precautions when using the surge absorber.
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HMESIMRA For ESD

DSP

W V-t 4% (8%F{E) V-t Characteristics (Reference)

C Ne-Tube-80 (Dark mode) -

voltage (kV)

B
1

—_
1 0
1

Ne-Tube-80 (Light mode)

0.5 DSP-201M

02 — =

0.1 [

BEE time (us)

- ARG EYORERICHLTRRVGEREERLET,

- EEMRABYEEA.

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

BMHBREE (B%E(#E) Electrostatic response characteristics (Reference)

B#EKREKR Original waveform DSP-201MIt 25 72 (BARR . BEFT)

500pF-500Q-10kV DSP-201M Response waveform (Light & Dark mode)
=
2
>
X
| ‘

1 us/div. 1 us/div.
Ne® (80V) i & i H (REFT) Ne®& (80V) iz & i 2 (BAFT)

Ne-Tube-80V Response waveform (Dark mode) Ne-Tube-80V Response waveform (Light mode)

2kV/div.
2kV/div.

1 us/div. 1 us/div.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
Please see [Introduction] for the handling of the products listed in this document.
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For ESD

High voltage DSP

iR

O FEITNETHIEM DO RERBEESBEE
(1000, 1500, 2700, 3000VD4 & 7E)
@DSP-272MIZAC1200V-3F X [LAC1000V-1%.DSP-302M I
AC1500V-15> DACEER =5 i AT BE
@ HER Y —JITHLIRIRIEM £ FIRBEAEL
O HERBEA/NS AR (100MQLLE) IZHEN D
ORYBRLHERY —CRURBELICHLTRE

@ IBIEAELY

© HFTEEFTICL D RHIEDEMLL
© [EFARERE (—RHEH) - 40 ~ 85°C
O RIFREFHE (—MRHH) « -55 ~ 125°C

WAL Part number system

DSP —

D)—RX4
Series

272

ERMEMIREE (Vs)
DC Spark-over

M

ERNERRETHETE
DC Spark-over

HFeatures

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

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

@ Quick response for electrostatic surge and low limiting voltage.

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

@ Stable for repeated electrostatic test conditions and environmental
fluctuation.

@ No polarity.

@ No dark effect.

@ Operating temperature limit : -40 ~ 85°C

@ Storage Temperature Range : -55 ~ 125°C

A21R

BERME
Packing form

voltage(Vs) voltage tolerance
1
= Sy =T FXIvINT—EVY (F—TE26mm) . 75k
;g%;g;g;gf@ﬁ%ﬂ*f M| £20% ANF Axial taping (taping width 26mm), ammo pack taping
The first two digits are significant, A2MF TxvNT—ELT (T—TMEE2mm) . I5vb/\vy
and the third is number of zeros. Axial taping (taping width 52mm), ammo pack taping
o TxIvINT—EVY (F—Tg52mm), U—)L#
Bl) 2720358 27 % 102=2700V A21R Axial taping (taping width 52mm) , Reel taping
Ex.) 272means 27 x 10°=2700V B
SO00B 7 ARz an
Bulk pack
s - . .
WK - <Hi& Dimensions
BGT: mm -
Unit : mm ////
(& i iw.sotous
T
30.0+3.0 7.0£1.0 30.0%3.0

BY—%>% Marking

—

v

HS—a—p Color code FE—H First color band % _ % Second color band
K 24 Part number HWEOYRESD1DAL The unit digit of lot number
= Black 102M 0
* Brown 152M 1
B Red 272M 2
FZUVELY Orange 302M 3
# Yellow 4
#% Green 5
5 Blue 6
ES Purple 7
3 Gray 8
=] White 9
W% Characteristics
HERE S
3 N —mea
HR DA HERRIER Electrostatic ACTiHEE TR H—TFK
& DC spark-over I N . N N . Surge current .
nsulation resistance capacitance AC withstanding . Surge life
Part number voltage R 1kHZ-6V max voltage capacity ot
Vs c 8/20us.
DSP-102M 1,000V (800~1,200) —
DSP-152M 1,500V (1,200~1,800) —
Z100MQ | DC500V <1pF U 300A 1500pF-00- 10KV
DSP-272M 2,700V (2,160~3,240) ACY‘I 200V-3s
DSP-302M 3,000V (2,400~3,600) AC1,500V-1min

REHOBIRNOVTIE [FLHIT] TS,

Please see [Introduction] for the hajr)dlingp;)th?i[g)itgtszlis};céirggis dgof#rgim.

—ST7ITI— D SERFPAOETHIZEL,

)\ MITSUBISHI MATERIAI.S CORPORATION 45 Please see page 1/9 for precautions when usifg the surge absorber.




B IRA For ESD

==K DSP High voltage DSP

W V- ¥t (8%{E) V-l Characteristics (Reference)
DSP-272M DSP-302M
3000 3000

2000 -

1000 Glow discharge region
JO—iE

2000 -

1000 Glow discharge region

MESEE Discharge voltage(V)
MESEE Discharge voltage(V)

J0—iE
Arc discharge region Arc discharge region
7— & 7-7H%
0 | | 0 | |
1078 102 101 1073 102 101
HEER (A BER (A
Discharge current (A) Discharge current (A)

BHERLEE (B3%£{#) Electrostatic response characteristics (Reference)

B E KR KR Original waveform
500pF-500Q-10kV

DSP-272M [t K/
DSP-272M Response waveform

DSP-302M i &2
DSP-302M Response waveform

5 us/div.

$§*WJ#¢E¥?&L I SLTIE U;:Lml 1 E—”E(T éL o

Please see [Introduction] for the handling of the products listed in this document.
46 “1‘—/77J— “ﬁﬁim 1“(;?19& ﬁ_<f éL
Please see page 19 for precautions when using the surge absorber.
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MESMHRA

CSA30 [Fy 7454147 ]

For ESD
CSA30 [ Chip Type]

CSA30 (3216 F4dk) EF VT AT DHBELRRKAY —C7IV—TT,
LHAXKEE O TBYELEYAI/OF vy TARERAL TN D=0, Bh

Y —VIEEREE 1pF LTEVWSERBEREEER, MNETHYLGASL,
IEC61000-4-2 [Z+ 5> %t TE % 150pF-330Q-25kV O#HER Y —C F @z
ALTWEY,

L EEE

OEEERAREMGOHEIMRAY—C7IV—N
@ 70— - YoO—IXALIZHS

@ <A /OX vy EFIRALIzEN - — IR

@ EHERECLYSEKER ETOERAMIATRE

O St FIE T

@ IURRT—ELT %t

@ |IEC61000-4-2 »F it

O HFAREEHE (—HRLHR) : 40 ~ 125°C

@ RIFEEHE (—hHR{LHR) : -565 ~ 125°C

W24/ 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

V)—X%& ERMERIREE (Vs) ERNERREEHETE FT—EVIRRE
Series DC Spark-over DC Spark-over Taping form
voltage(Vs) voltage tolerance ‘
1
BONMFIBEEEOEMNEFT| | N | £30% g| V74
The et 1 e ace mniicant Bulk
€ 1Ir's 0 digits are signiticant, N N
and the third is number of zeros. Q 1—23(()):: T T—EVY
Tapin
#) 141058 P
14 x10'=140v
Ex) 141 meanes:
14 x10'=140v
s . . — > d
W4k - <Ti& Dimensions WS > F/34—> Recommended Land Pattem
L1 L2
]2.0mm
- T
L 3.2+0.2
— / W W 16202 | 22mm |
L T 1.6+0.2 5.0mm
L1.L1 0.5+0.25 (mm) |:| $A% (Copper)
W% Characteristics
ERMERREE BERE _sEa
7 4 DC spark-over Insulaﬁ?fitance Electrostatic capacitance K E;J %:éﬁfgﬁfz)
Part number voltage IR 1kHz-6V max (Conta?:t discharge)
Vs C 9
CSA30-141N 140V (98~182) DC50V
= 100MQ <1pF 150p;(—)3t(i£n01(;;25kv
CSA30-401Q 400V (320~520) DC250V
M IEC61000-4-2 [TDUVT l About IEC61000-4-2

Q@ HEIMEAZI2 =T
150pF-330Q-2 ~ 8kV (JEfhiKE)
2 ~ 15kV (R HRE
CSA30 [&. ThIZ+7*IETES 150pF-330Q-25kV D
BESY—UFHEELTEYET,

BEEAERTEEF I EZSSEBTEL,
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@ Electrostatic discharge immunity test
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 93 for soldering conditions.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
—SFIV—NOZHERLEDEBIEPIETHZE,

Please see page 19 for precautions when using the surge absorber.




MESMHRA

CSA20 [Fy 7454147 ]

For ESD
CSA20 [ Chip Type]

CSA20 (2125 4K) [EFVvTRATDHESRNERY—CF7ITVY—INTT,
LUHMNKEE->TBYELEIAIOX vy TARZHERALTL S, Bh
Y —CIREHEL 1pF LTEVWSEHERELER, MITHYLGNS,
IEC61000-4-2 2+ 5 %3 i T= 5 150pF-330Q-20kV D HBER Y —C F@
FHELTLES,

L EEE

OEEERAREMGOHEIMRAY—C7IV—N
@ 70— - JY7A—IFALIZRIE

@ VA /OX vy T EFIALLEN Y-S

@ EHERECLYSEKER ETOEAMATRE

@ St FIE T

@ TURAT—ELY *It

@ I[EC61000-4-2 341t

O HAREEHE (—H&LHR) : 40 ~ 125°C

@ RIFREHHE (—AILHR) - -55 ~ 125°C

W 4&1EmR 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.

M 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

D)—X4 ERREMRBERE (Vs) ERMERREENEE TEVIRE
Series DC Spark-over DC Spark-over Taping form
voltage(Vs) voltage tolerance ‘ 5
| :
BHO2HFFEEBOEHNHFT a0 BEr) ) |
EIYTFRRMERT . N| *30% B| BlK
The first two digits are significant, e
and the third is number of zeros. q| t30% T| 7YY
—20% Taping
) 1410354
14 x10'=140v
Ex) 141 meanes:
14 x 10'=140v
s s > . . - >0
W4k - sH& Dimensions WH##ES > F/34—> Recommended Land Pattem
L1 L2
T 1.65mm
L 2.0%0.2
w W 1.25+0.2
T 1.25+0.2
L%J Lili 04%025  (mm) 1.2mm ‘
4.0mm
[ ] @& (Copper)
W% Characteristics
ERMERREE BERE _sEa
7 4 DC spark-over Insulaﬁ?fitance Electrostatic capacitance K E;J %:éﬁfgﬁfz)
Part number voltage IR 1kHz-6V max ge
Vs c (Contact discharge)
CSA20-141N 140V (98~182) DC50V
150pF-330Q-20kV
>
= 100MQ <1pF 20 times
CSA20-401Q 400V (320~520) DC250V
M [EC61000-4-2 [ZDLNT B About IEC61000-4-2

Q@ HEIMEAZI2 =T
150pF-330Q-2 ~ 8kV (JEfhiKE)
2 ~ 15kV (R HRE
CSA20 [&. ThIZ+ 3 *IETES 150pF-330Q-20kV D
BESY—UFHEELTEYET,

BEEAERTEBF I EZSSEBTEL,

@ Electrostatic discharge immunity test
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 93 for soldering conditions.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
—SFIV—NOZHERLEDEBIEPIETHZE,

Please see page 19 for precautions when using the surge absorber.
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B8 SPD

S148NV /LTP IV)—X

For switch board

LTP

A H=ITATIR SR, BEET—D (FF) ©C/MAXLBENEEE
Emn. HoWLEFHRBLRET DAICHARSINEHIATT, LTP -,
A CEEREMICERYTFRIRETT

L EE2S

® 1 STIRMAE. *HtFEZRE

@ HRURLNOERY A (AN EE (TR B

@ BURLY—I(258L, RFdH

@ TEHEERE AC125V/AC250V/AC4A00V [5fit

@ FH—IITTIEOCEMEL, BARERE

@ USRI (JIS C5381-11) MY —UHBREHEHR
©® EFIRERE (—AR{LH) : 25 ~ 85°C

© RTFRAEHEE (—RLH) - —

WA R RAH

ONC T, MEMIH. ORvrEF TIHHREORE

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.

M 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 Classl| surge test condition.
(JIS C5381-11)
@ Operating temperature limit : -25 ~ 85°C
@ Storage Temperature Range : —

B Applications

@ NC tooling, arc discharge machining, robots, and others.

LTP-250RF
(Be#RA %) =1{H3#RAC250V.
BRORMEOERANICIER SIN), T.E OBIRHSHYET A, LTP-250RF, Three-Phase 3uie ACZS0V
LTP-125RF, LTP-400RF D FIRICLRBKARFAHYET DT, ThEAD RO
R-R. S-S(N-N). T-T, E-E Z##ERLTTEL, sO 5
o
(Wiring method) TO I ‘ — g
ontrol
There are name plates of R,S(N),T,E in power line input of machine control signal
panel. Please connect corresponding parts of “LTP-250RF, LTP-125RF, LTP- RSTE 220v/110v EEE ||
400RF” to the above, like R-R, S-S(N-N) and T-T, E-E. LTP-250RF g \ \ ;g Power | | i i
W4 Part number system
jiZN EREE s
Shape Rated \‘/oltage co‘de
125 AC125V R | Imax=20kA
WEERTE
250 AC250v F Operating indicator LED
400 AC400V
Sk - <73 Dimensi
B4k - <% Dimensions -
Unit : mm
60
100 7 (797 7L—hE®H128)
LTP series
W45E Characteristics
W % BREGRERAEE AFBEER BRRBEER EBEBELAIL HEERT
Pa rt’n ThEr Maximum continuous operating voltage | Nominal discharge current| Maximum dischaege current Voltage protection level Operating indicator
u Uc In Imax Up 1) 2)
AC150V (B48 3 #R) SAUH Line to line 1.2kV
LTP-125RF (Single-phase 3 wires) 54> -7—AM Linetoground |1.5kV
LTP-250RF AC275V (=48 3 #R) 10kA 20kA FAU/E Line to line 1.5kV Y
(Three-phase 3 wires) (8/20us) (8/20us) 4> -7—XME Line to ground 1.5kV YES
AC510V (=484 #R) 1V Line to line 2.5kV
LTP-400RF (Three-phase 4 wires) 54> -7—AM Line to ground 2.5kV

1) . XFREEFR In (8/20 us) ENinkE

1) : Nominal discharge current In : 8/20 us

2) : #EERTRSUT (LED) AR GAEH. SHATLIBEIERML TS 2) : The LED isn't replace the immediately.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
—SFIV—NOTHERLEDEBIEPIETHZE,

Please see page 19 for precautions when using the surge absorber.
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BOE&EH SPD For switch board

2918V /LTP I)—-X LTP

B EY—CORAZREETROHBMEADENEK

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

TIZ0E Example: Power Line of Factory
% FEE
Induced lightning
T Q) o N EEEBE AR
/ - Egﬂﬁ;;?;:d cable FAMNVLTPI) - X DG E IS Communication lead cable
= ERES Install location of Litol LTP series

- / meE
High voltage SEE Induced lightning
distribution line (BERREREHRE) -
Power receiving equipment »

(High voltage surge arrestor installed)

L BERIRIEN

Y EEACER Equipment control panel

Low volge

switchboard / {&E B iEE &
Low volge power line

BEBIRR cohimsy) —
Low voltage power line
(Buried underground)

RRscS: Symbol
EEZELE  Low voltage power line
S@IE-fE54% Communication and signal line

e Lightning surge
EARETHE BREBEEEHLT FAMLERELTWVEVWE EEBEENTDOFFEIIZENDE
IBNCEEEENBALET., 1 - #3RICBEL R SRS HYET .
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.

W54 ML (LTP) D&%Al M The effect of Litol

FAMIL L ARV HY
No Litol FY—T With Litol
Lightning surge ‘

R > - -
N N ExiEld
T . . o Erac ol
RN ExEmD f ° Electrical
Earth leakage breaker S | equipment
Electrical ‘ Z4 kb do not
equipment E Litol breakdown.
breakdown. =
E
EY—UDIALF—AZOEEEREMBLLIHE SARLIE, BEEBEVTOT, BEY4—UABALEBEE T
HEAREADWIELE | BRI DAY ET, BFLBARAAMYFDESIEEDTY,

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.

OSAML(LTP) X FEEV—CNEEEELZ RELEVBRBOMEL NILUTICHIRL AR OWIREHEET

@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.

AEHOBIIRNDONTIE (FLHIZ] £TELEL,

Please see [Introduction] for the hajr)dllng of th?iproiuctszllst;d in tgls dgof#rgem
Y—TTF7ITV—N\OTHEALEDERFPI9ED L
2~ MITSUBISHI MATERIALS CORPORATION 50 19 E

Please see page 19 for precautions when using the surge absorber.




T—E U -ARNRE Taping-Packing

BaEHE - @%EHE Packing quantity-Packing form

i 3 CSA20,CSA30: & CSA70,CDA70: #= FA44 318 FAS55: & 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 : 10018/%%
Atype: 100{8/4% B type : 100pcs/bag
ey '
Buﬁﬁ?)i“k?:; . Btype : 500{8/% Atype: 100pcs/bag E15E : 100f8/%%
plastic bag B type : 500pcs/bag 05F25 : 100{E/£% E15E : 100pcs/bag

05F25 : 100pcs/bag E25E : 100/

E25E : 100pcs/bag

TERNT—EVT (FEESD) A22F : 8001E/%8 A22F : 50018/%8 A22F : 50018/%8
Axial taping (in box) A22F : 800pcs/box A22F : 500pcs/box A22F : 500pcs/box

GO4F : 100018/%8
GO4F : 1000pcs/box GO4F : 100018 /%5

FOTINT—EVT (GEED) HO6F : 12001& /%8 GO04F: 1000pcs/box
Radial taping (in box) HO6F : 1200pcs/box HO6F : 10001&/ %8
HO6G : 12001& /%8 HO6F : 1000pcs/box
HO6G : 1200pcs/box
SMDF—E> 4 (1)— L %) T type : 200018/)— )L
SMD taping (in reel) T type : 2000pcs/reel
R DSP: & SEEDSP: # & DSS: & EEEDSS: $iE DE37: ¥ 8 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
N DSAZR,DSANR : 20018/%8
Bulllzjfsakcilr;y) o S00B : 200{E /% DSAZR,DSANR : 200pcs/box
plastic bag S00B : 200pcs/bag DSAHR : 100/8/45

DSAHR : 100pcs/box

A11F : 200018/%8

A1F : 2000pcs/box A21F : 100018 /%5 A21F : 100018 /%5
A21F : 200018/%5 A21F : 1000pcs/box A21F : 1000pcs/box
THEIALT—EVY (EESD) A21F : 2000pcs/box A12F : 100018/%5 A12F : 100018 /%8
Axial taping (in box) A12F : 100018/ A12F : 1000pcs/box A12F : 1000pcs/box
A12F : 1000pcs/box A22F : 100018/ %8 A22F : 100018/ %5
A22F : 10001& /%8 A22F : 1000pcs/box A22F : 1000pcs/box
A22F : 1000pcs/box
A21R : 40001&/")— )L A21R: 30001&/")—IL
TEOILT—ELY (1)—)LE) A21R: 4000pcs/reel A21R : 3000pcs/reel
Axial taping (in reel) A22R : 30001E/1)—)L A22R : 30001E/1)—)L
A22R : 3000pcs/reel A22R : 3000pcs/reel

DO4F : 200018/ %&
DO4F : 2000pcs/box
(DE37-272MBL L [EBR<)
(Except more than
DE37-272M)

GO4F : 100018 /%8
GO4F : 1000pcs/box

SUTNT—ELY (FgE®) |  CO4F : 20008/%8 CO4F : 200018/ GO4G : 100018/%5
Radial taping (in box) CO4F : 2000pcs/box CO04F : 2000pcs/box G04G : 1000pcs/box

HO6F : 12001&/%8
HO6F : 1200pcs/box

HO6G : 120018 /%5
HO6G : 1200pcs/box

HOBK : 120018 /%8
HO6K : 1200pcs/box

73vbiNvy (GO4F)
Ammo pack <GO4F> B
B
A 40mm
B 140mm
Cc 330mm
] ¢

SUTFINT—EVT (J—)L#)| CO4R : 30001&/J—IL
Radial taping (in reel) CO4R : 3000pcs/reel

¥ LRSS OEEREICONTIE, SHETIL,
Please consult us for the packingform except the above.

KEEH (S00B) IZvbkiNvy (A11F - A12F) 7ZwvkiNw% (CO4F - DO4F)
Bulk <S00B> Ammo pack <A11F - A12F> Ammo pack <CO4F - DO4F>

120mm A 47mm A 48mm

| |
‘ | | B | 85mm } B | 182mm
C | 255mm C | 335mm
150mm

C
C
A iy
TZvbkiNyy (HO6F) 75vbiXyY (G04G+HOBGHOBK) T TZvbkiNvy (A21F - A22F) 1)—)L#%E (A21R - A22R) A | ¢14min
Ammo pack <HO6F> Ammo pack <G04G+HO06G*HO6K> Ammo pack <A21F « A22F> Reel <A21R - A22R> 5 | o3m
min
A 40mm A 42mm A 68mm C | 400max
145mm B | B | 145mm B | B | 75mm W | 68mm
C | 330mm 330mm

@EL (CSA20, CSA30)
Bulk (CSA20, CSA30)

R P

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
Please see [Introduction] for the handling of the products listed in this document.
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T—E 7 - AR RE Taping-Packing

BT—E>% Taping

TE*IvILT—ESY  Axial taping

- . FEIANT—LELT
E Axial Taping(mm)
Symbol
= = A1 A21 A12 A22
R 1 )
S ] — e +15 +2.0 +15 +2.0
i % w 260 _ 40 520 _7) 260 o0 520 _7)
\ T P P 50%05 10.0£0.5
T&EE,/ ; L+-Le 1T 1max. 1T 1max.
\ $ z T 6.0+1.0
l—j z 1.0LLF 1.0max. | 1.2LLF 1.2max. | 1.0LLF 1.0max. | 1.2LLF 1.2max.
R Y—FiIgM RN E,
L] L L =) Lead wire must not project tape.
sl LW LTS t 328E 3.2min,
S 0.8LLF 0.8max.
SUTITF—ELY : CO4F
&EE DSP, SERE DSS ¥J—XRU DE37-272M L LIEXRBLTEYER A
Radial taping:CO4F = —so =
) . . . i 5 SUFILT—EVY CO4F
!—hgh voltage DSP, high voltage DSS and more than DE37-272M is not provided Sym;I Radial T;;;ing CO4F (mm)
in this form.
P 12.7+1.0
Po 12.7+0.3
P1 3.85+0.50
P2 6.35+1.30
Hi F 5.0+0.5
+1.0
Ho L i 180 _o5
& \\ lvw Wi 9.0+0.5
“ Y J )/ w Ho 16.0+0.5
D
. Hi 32214 (32.2max.)
Po Do $4.0+0.2
5IHL 7R
SUFILTF—ELY : DOAF
&EE DSP, SERE DSS ¥!J—XRU DE37-272M L LIFHELTEYER A
Radial taping:D04F
High voltage DSP, high voltage DSS and more than DE37-272M is not provided i 5 SUTILT—ETY DOAF
in this form. Symbol Radial Taping DO4F (mm)
P 12.7+1.0
L P P i vl Po 12.7£0.3
ﬁ\ j P+ 3.85+0.50
Ej] Ej] P2 6.35+1.00
[ - 7 5.0+0.5
. J¢ J
+1.0
w 18.0
P |F —05
Ho \TW2 Wo 13.0+0.5
1 ! W
/ A A A \\ ' w 2 9.0+0.5
\\ o )) Wo W 3.0max.
Ho 16.0+0.5
Po Do 4.0+0.2
HEAW 10! %:F“ Ah 2.0max.
Hi 31.0max.
ti 0.6+0.3

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
Please see [Introduction] for the handling of the products listed in this document.
H—CT7ITV— R OTHEALEDERIEP19ETEIZE L,
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TV - R E

Taping-Packing

/\_..

BT—E>% Taping

STUTILT—ETY : GO4F/G04G/HO6F/HO6G

Radial taping : GO4F/G04G/HO6F/H06G
P3 ‘
| P
H1
W2

)

& H@“ |

NI

P1 F1

P2

PO
©2 45%3@1

SIHLAR

STILT—EYY : HOBK

Radial taping:HO6K

H1

P1

EH:H LA

X) T—EVT OREEMN
Taping hole position is different from GO4F, G04G, HO6F, HO6G.

F1

i‘%%ﬂ

. GO4F,G04G,HO6F H06G LEAYET ,

2~ MITSUBISHI MATERIALS CORPORATION

FA55/FA44 ) —X

FA55 | FA44 Series

2= SUFIT—EYS  Radial Taping (mm)
Symbol GO4F HO6F HO6G
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
P3 11.0+1.0 11.0%+1.0
F1 5.0+0.5 7.5+1.0
w 18.0 J_rg):g 18.0 J_r;:g
Wo 13.0+0.5 13.0+£0.5
Wi 9.0+0.5 9.0+0.5
W2 3.0max. 3.0max.
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(26 omar) FAda(z6 oma) | FA44(G00max)
t 0.6+0.3 0.6+0.3
t 1.5max. 1.5max.
DE37 ¥1)—X DE37 Series
2 e SUFIT—EYY  Radial Taping (mm)
Symbol GO4F G04G HoBF HO6G HOBK
= 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 180700 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.
Hi 28.0max ‘ 30.0max 28.0max ‘ 30.0max ‘ 30.0max
t 0.6+0.3 0.6+0.3
t2 1.5max. 1.5max.

53

AEHOBIIRNDONTIE (FLHIZ] £TELEL,

Please see [Introduction] for the handling of the products listed in this document.
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Please see page 19 for precautions when using the surge absorber.



Taping-Packing

B SMD 7—E>% (CSA20 ¥1)—X)

SMD Taping  (CSA20 Series) U=l Reel
a%ES DU AEYE
Packing code Series Packing Qty
T CSA20 2,000

TIRFVIFXX)TT—T

Plastic carrier tape

BaAAIZAEAN  Embossed compopent compartment
‘*UJLFT Sprocke: hole

OO({®/®® ”
BEEHG-

t1

)
|
[oe]

\
T

|
IG

[ - IS
|

B SMD 7—E>% (CSA30 21)—X)

1)—
SMD Taping (CSA30 Series) J=)b Reel
aKRES PUEYY BEHE
Packing code Series Packing Qty
T CSA30 2,000

TSRFYIF)TT—T
BRAAIZABEN  Embossed compopent compartment
% ‘)iLTT Sprocke: hole

OO({®/®® **E
BoeooYy

|

| |
t1 \G}H\ !
K A = |

Plastic carrier tape

A )

W SMD 7—E % (CSA70/CDA70 ')—X)

SMD Taping  (CSA70/CDAT70 Series) U= Reel
a%RES v)—= BEHE
Packing code Series Packing Qty
CSA70
T CDA70 2,000

TSRFYIX)TT—T
EBERIEAIEAHT  Embossed compopent compartment
i%’)jl.?? Sprocke: hole

©) O/®/®® J?
All@@@ °

Plastic carrier tape

\
\i:\

54
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TSRFYI)—)L (Z#E)  Reel B4 unit (mm)
A B (03 D
B $180_3 #6078 $13.0+02 | R10.5%0.4
--—-|Fr |B
L E Wi W2 r
2.0x0.5 9.0+0.3 11.4x1.0 0.5
Wi
W2
BGI unit (mm)
R A B C D E [
mark
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
AR G H J K t1
mark
CSA20 [2.00%0.05| 4.0+0.1 ¢1.5+8.1 1.42+0.05(0.25+0.05
D, GTERZNENRT v 2—TOIE
Dimensions of D and G are the values at center of the hole.
TSRFYY)—)L (HZHE)  Reel B4 unit (mm)
A B C D
$180_3 $60*] $13.0+0.2 | R10.5+£0.4
-— |- |B
= E Wi W2 r
2.0+0.5 9.0+0.3 11.4%+1.0 0.5
Wi
W2
B3 unit (mm)
AR A B (03 D E [
mark
CSA30 1.9+0.2 | 3.5+0.2 | 8.0*0.2 |3.50%+0.05(1.75+0.10| 4.0+0.1
R G H J K t
mark
CSA30 [2.00£0.05| 4.0+0.1 |$15%3" | 1.8+£0.2 |0.25+0.05
D, GTERZNENART Yo 2—TOIE
Dimensions of D and G are the values at center of the hole.
TSRFYI)—)L (1ZHE)  Reel B4 unit (mm)
A B (0] D
B $360 LLF $50.0 L $13.0+0.2 21+0.8
-— -4 |B
- E Wi W2 r
2.0+0.5 13.0+0.5 184 LIF 1.0
Wi
UL W2
BT unit (mm)
LS A B G D E F
mark
CSA70 + + + + + +
CDA70 3.6+0.1 4.3+0.1 | 12.0%+0.1 |5.50+0.05({1.75+0.10| 8.0%+0.1
28 € H J K t
mark
CSAT70 + + + + +
CDA70 2.00+0.05| 4.0+0.1 [¢1.55+0.05 2.5+0.1 [0.30%+0.05

D, GFERZEAENR 7 ybt22—TDIE

Dimensions of D and G are the values at center of the hole.
AEHOBIIRNDONTIE (FLHIZ] £TELEL,
Please see [Introduction] for the handllng of the products listed in this document.

—ST7 V=IO EREDERIEPIETRFZEL,
Please see page 19 for precautions when using the surge absorber.
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NTC 4—=S R 2 DEFREFHE

NTC H—3R4%IF, BOEREREEL DY —IRETY, ZEITITILOY—
SRAFH—TEMEORMEFEALT. BRMNEEIGEVEEEZE a1
€539 IRTY,

ZOfh, NEYETEDLLLIZ, EHRE - BEFHEOESDELIEEI/NEL
HoWBHREELICLTECEELT, BRETEHREOBREMNARETT,
B SEEEOZ—XIZHETIERBOBK - HHEOLONHY, EHOTE
ZIZBIEALET,

Wi —RERE

—IRSQER—BERFELEIEMICKITRESNET,

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.

=1 (eq1) R=Roexp{B (1./T—1./To}
R EBET (K IZHIT5ERIE R :resistance at absolute temperature T(K)
Ro :BE To (K) [ZHITHEMIE Ro : resistance at absolute temperature To(K)

B :BEH
XT (K) =t (°C) +273.15

BLEBEOY—IRIDRHEEIBERMN —E TG, ZOEEMBHERICK
TEGYET ARASK/CREIZEDIGENAHYET .
HOTHEWEBEHEICK1ZEAYT 2L, RABLENELET,

CCTHR1PDBERERX2ITRT LSICREOEMET S LITLHT, HlfEE
DEELYNEGELT HENTEET,

H2(eq2)

C,D, E [FEH

FrAEEHZFICLIBEHRDESDEIIERENEILELRYC, DICERITHEYE
BA COTLEEFBEHDIESDENEZEATEEEE. EHREICMANIERNE
IZRYES,

@EX C,DEDEH

FEHC, D,EIF4AD GRE. EHIE) T—2 (To, Ro) (T1, R1) (T2, R2) (T3, R3) hi>
LTFH3~6IEoTROONETS,

To & T1, T2, Ts DIEHEN S 3I1ZTB1, B2, B3 #RH . LUTORITRALET .

Br=CT’+DT+E

B :Bvalue
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
temperature range.

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

C, D, and E are constants.

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

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

H3(eqd) BFM
Tn To
. _ (B1—B2)(T2—T3)—(B2—B3) (T1—T2)
e = (T1=T2) (T2—T3) (T1—T3)
y B1—B2—C(T1+T2) (T1—T2)
e o= (Ti—T2)
#6(eq6) E=B1—DTi—CTi*Ty

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,

Please see page 59~60 for precautions when using the thermistor.
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O IEIEDH H I @Example
B —RERFERNDS 25°COERIE : 5 (kQ) BEHIFEZE : 50 (K) THD Using a resistance-temperature characteristic chart, the resistance value
—SRAM 10°C~ 30°CHDERIEERDHET 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.
OFI|E @Process
OER—BEHMERND. EHC, D, EEZROET, (DDetermine the constants C, D and E from the resistance-temperature chart.

To=25+273.15 T1=10+273.15 T2=20+273.15 T3=30+273.15

@BT=CT?+DT+E+50[ZfX ALBTERHET, @Br= CT?+TD+E+50 ; substitute the value into equation and solve for Bt
@R=5exp{BT(1./T-1.7298.15) } IT#EX X ALRERDHFET R= 5exp {Bt (1/T-1/298.15)} ; substitute the values into equation and solve
¥T:10+273.15~30+273.15 forR

XT:10+273.15~30+273.15

QIR —REREEZRRNT HEHIDBYLGYET, @Results of plotting the resistance-temperature characteristics are shown
figure 1
10 150 100 75 50 25 0 —20
i
S KB
€ 5 1
o
S R BEK) 1
g - (1) B value(K) ||
& Re (1)1500
B~ 0= (2)2500
& = (3) (3)3000 =
—(4) (43500 1|
— (5) (5)4000 1
6 (6)4500
001 L0 1 | L
25 3 3.5 4
1/T(x10°/K)
ER—RERFE(E—1)
RESISTANCE-TEMPERATURE CHARACTERISTIC(Fig. 1)
NiETURER T mResistance temperature coefficient
FEORETOICK) BYDEAARERELELZRTHREZIENRERH The resistance-temperature coefficient () is defined as the rate of change of
(a)ELnET, the zero-power resistance associated with a temperature variation of 1°C at any
COEREERK (o) LBELOBRFRIE. X1EMILTHLOLET, given temperature.
The relationship between the resistance-temperature coefficient (&) and the
B value can be obtained by differentiating equation 1 above.
1 dR B 5
=E . E X 100=—?>< 100(%.7°C)
CITaltBD/EN KD, TREFEMERLNRE LRICHL TR T A negative value signifies that the rated zero-power resistance decreases
BHTEERLET,
HEHRHEHR mHeat dissipation constant
BIMBER () FRFHRKETYH —IXRARXTFOREZ. BEMAICLST. The dissipation constant (& ) indicates the power necessary for increasing the
1°CLIFBI-OITBDBELENERTERTT . temperature of the thermistor element by 1°C through self-heating in a heat
equilibrium.
BEEKETOY—IRZBET, AFRBRETHEENPLOMICROBEHRA Applying a voltage to a thermistor will cause an electric current to flow, leading
ILFES, 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.
9 _L(mW/GC)
TOTT2
 P=P-R=1-V)
hEAYT RBEEE, TRAREHICEIRRETT . Measuring conditions for all parts in this catalog are as follows:
D25°CEp LTS H DRoom temp is 25°C
Q7 F v =R ST IN—FEALTIEHFERARICTRE, @Axial and radial leaded parts were measured in their shipping condition.

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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ERXEAN

EREERET, BHELTRFTESENOBAE,

ERRSHEE L. EROBHTHS (EREN TRELTLEBENS
VET,

HEOTRBER. EREARREZ 25°CEL. RALYEHLIETT,
() ERBEH=RWHEH x (HRSEREE—25)

WEFAMEEN

—SRSERE LV ELEREREALLTHAT 58, BEMM LS
BELFASBESNHBELLEN, IS THERSNTHYEEA.)
HERELRE (CELIIBE . HEDMEENIRXLYEHTEET,
() HEMEBN= t x WRHEH

BEERELLIC K HBEER

CTOAFRDKET, Y—IRAOFAEEEZL2ESEH., Y —IXIHFOR
ENSYOREL. HZRIFRELOREED 63.2%KILT HDICET HEFH
ERYEH,

—IRANEABEBEZ T1 Mo T2 CEAHE. BERKMtEY—IXFDR
ET. [CEROBFEAKILET,
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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= txheat 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/ T ) +Tar=+-- (3.1)
=(T2=-T1) {1-exp(-t/ T )} +T1==--- (3.2)

COEH Tt EHBEREVVET,
CITt=1&35L: (T—T1) / (T2—T1) =0.632LBYFET,

EVMBRLLELRERDESY., Y—IRIDEENNHEEED 63.2%% LT
SETORFAMBERELTYET,

EEFE t LY —SRPZBEOELERFIR 1 DBYTY,

¢ T—Ti

T2—T1

T 63.2%

27 86.5%

37T 95.0%

47 98.2%

57 99.4%

F=—1 BBEES Table-1 Thermal Time Constant

HhAOT RHEE TR LT CLIRERETT,

OB BERE 50°CHD 25 COFFLLERPICBELIE, Y—IX20BEN
34.2°CIC7 5 FETOHER,

Q7 FI¥INI—K, STT NI —RELTIFHAEARRIZTAE.

. RBEEHR. BREEHE. BERG. REFHICITERELFTOT,
TEETE,

2~ MITSUBISHI MATERIALS CORPORATION

The constant 7 is called the heat dissipation constant.
If t= ©, 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%

I

I

I

I

I

|
T‘ . BRI ¢
Time (t)

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

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,

Please see page 59~60 for precautions when using the thermistor.
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W A®

@HDD DEAEROFIE

@CD, DVD ADOHRE VI 7y T DB EMER
OPC YTH—R—FDBREE=4—

@DC HEHT7> D EEREH A
QIESEZEN/NT—TT FEBOEEME
QO HRDEBEXEDOFIE (AVFSAMEE)
@/ \yT)—I\WIDBEHE. BERE

@ LEER LD TV A— /LD BESIH
@MOS-FET M:BEMR#E
@DVC./DSCORERHE

OB EMERKRFIRE (TCXO) OREHE
O UADBERM HIEHEEE A
@H—F—T 4+ DREMHE - BEREN
OLED &5 DRERREN. HilfEE 3R A

@ = ECU #l#EI A

WMEHFA#H Applications for automotive

» ECU. \7—F /"4 XA
For ECU and power devices

Jo
SRR 4

- HE. KE. RRER

For coolant temperature

2 ¢

- 54 b+, LiDAR A
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B Applications

@ Temperature compensated circuit in HDD

@ Optical pickup for CD/DVD writing,

@CPU periphery temperature monitoring circuits,

@ Temperature detection for DC power supply

@ Gain Stabilization for mobile phone

@ Temperature compensation of display contrast in LCD

@ Temperature detection of battery cells

@Optical communication related equipment Laser transmission circuit
temperature compensation

@ Temperature detection for MOS-FET

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

@ Temperature Compensation of Crystal Oscillators (TCXO)

@ Temperature compensation for ink-viscosity (Inkjet Printer)

@ Temperature compensation and detection for Car-audio equipment

@ Temperature compensation of LED parts (Ex LED head light)

@ Temperature compensation of car ECU unit

- REEEM. 101\ —4, TERH.
DC-DC av/—%, NyFIU—H

For surface temperature, inverter,
charger, DC/DC converter, battery

»A—TF7avA
For car air conditioner

For light and LiDAR

BEERHEER Temperature detection circuit

Vce
]
RL ADC
IC's
Driver/Controller IC
(Battery Changer,
HDD,0OPU,,,,)

ADC:ADa/\—%
- OPU: #Pick-Up

BARRKAZE

@/\yT)IRvY

EHEFHREFICALLNL ATV (ZREM) 12, RERBARTF

ELT, BREAMTDOFVTH—IRIMMERSNTLET,

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

Out put Voltage

3.0

25
20

1.5

vV Out(V)

1.0
0.5

0.0
25 0 25 50 75

Temp.(°C)

100

M Typical Applications

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

Li4A>/3y71)s8v%  Li-ion battery pack
Ea—X Fuse
o +
3 %
T3 I
th ; I Protnection IC oT
tg
LE
o o
R =
o —

2~ MITSUBISHI MATERIALS CORPORATION

HWERE B

Discharge control Recharge control

FET FET
REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
58 H—IREQTHERALOEREIL P59 ~ 60 #THFZEL,

Please see page 59~60 for precautions when using the thermistor.
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FyTY—IRAOERALEDEEEER
HEREAR

BREGBAMMIE, $—IREOBEEHRBICKYERGERREDRHNTER
BBEMM, BEFERLGSOTH —IRINHIRTHLEHYET. EEE
EMMNECH T HRERBLEEREITONTHATREIATEL,

B ERIRE

LUTISRYRETIEAICGYTT EFMEALEL. RBOBZE. 8E (FE
BEEH) ORELGYFETOTHERALELTTSL,

KINEEN DL EED-OFEET HENDH S

BEE. ExMHAR BREKE. BRE. R, 70E=7%) FEKSP
BRM, 5IKMOHIHTRBER

EFDZUFR

BEFEEIF, MESh=ZESRH

Bk, . BiE. BRIBHICSOSNDR
BEIRBE FEHEEA MDD 5T

T EEEIZHECHAT

ldearerpz

LHRBIAN—BEOFEEGNELLHEETHL. ZRKEHIEDBICTERMAIC
BRI —LE—JHEEE S S ML TTS,

W AREE

EfaS. THAKS. RTABRMSEE, MIEEELIS56, AMISHEL.
HEIVFHEMITERGELRESZAOBNOHIHBIERAITIEFHMIE—
RRERBFAITERF LS MEBENDERICEDGENAVET, COLIH
ARTOCHEAZCRFADSE . BT ERICBEETITERTEL,

BRERE

1) REREE

FEBERE - —10 ~ 40°C

FAXHREE : 70% RH AT (#FELEWLIE)

REHR

MAZ 127ALURA

HE DR

RNBEEFRHRES—ILTEH. BEFIAVEHBRICRETIL,
RESF

EStBALH-oY, HHAR (REOLERSE) VFEELGVAICRET
Sy,

WEEEH

1) SURDRESFERFITRDELIICLTEREALTTEL,
2) IZVHRITFEHEDEL (WFURMEERE 02wth UT) LOETHEA
TaLy,

Caution in Chip Thermistor usage
B Operating Power

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

Fully check safety and reliability in your circuit.

B Operating Conditions

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

1) Wet or humid locations

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

3) Volatile or flammable gas

4) Dusty conditions

5) Under high pressure or low pressure

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

7) Strong vibrations or mechanical impact

8) Other places similar to the hazardous conditions mentioned above

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

W 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.)

M 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.

Too much solder

EHERER) Reference line (Maximum)

BERE(BR) Optimum solder amount

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

3) [FAEFITEROBERERDOE. HANKETELLEMRMNHIRL., HiR
DIRENZ & DIV FE TR FEBDEENETORRLLYETDT, KL
TOERGEHELET .
BlEH  : 40kHz LT
HAh D 20W/L AR
SEEEER 5 LA
4) [FAZOBRENSNIE, HERHNZTEIEMMUIIN R(EXRELY, BE
BEBRIXISVINRKETHELFYET, (FAERELLTIE, (FAEZT
Lyb®DEIEANFYTEHFD 1/2 ~ 2/3 2B RICIFAEDEHREERELT
TaLy,
\ ' mEaz
]
5) $—IRAERIRICFALH LI O TIERITIY KL FISERA B LS
&L Y—IRZTENDRETHIENHYET DT, ERDIzHAHITHLT
WAL ZDMHSENESGERRELE L TTELY,
6) ERHDEBEICITY —IRZIHBHURAN REZTETOTH—IR2DERE

ERBIFEICERE TS,

BZOfEE

MEORHESEOBNAHYFET DT, BT REREHEANTIEALZEL,
ZOM . HRBOARRICONTTSTRALG REENEL L M FTITER TS,

2~ MITSUBISHI MATERIALS CORPORATION
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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.

B Other caution

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

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,

Please see page 59~60 for precautions when using the thermistor.
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BY—sR3 9 ERLDEE

—IRFEUYOWIR, LVIHEABBOREITRIEOBIAHYET
DTROFEEFHFLTTEL,

1) VY EELORRICELE TRISNTVET, EEUSNORRICHER
THHEF. ERREEEICOVDTHEAICTHEH TS,

2) HRBEFHICEE Y OREFEARETOEREDOGVEEMRELTTS
Ly,

3) EUHEBENEAEMATHEALLENTTSL,

4) BCHRBICIIERECETTRMEECHEERT. HFOHETRE
BIIBIAHYET DT, BEHRERESEICEOY~DMMEA. B
ECEERBLTTHEATSEL,

5) FRRESELUSNTIEEALZLTTSL,
6) EREEHEDLTREBAIBHTGEEEILESEZLVTTIL,

7) EUHEZBOERHELTERTZEEE. FHHLEO-HRT TRE
Ei%] £HKIT TMEHEZESI2 L VEHATE F. FEORERNEK
ZHELTTEL,

8) /AADFEERTIRHET TR RERBORE LY DI—ILE (J—
FIRET) WEELTTILY,

9) REEI(TDLUHEREERRTTEATSSE. REETLMBOH
IREE (ke - B ) FESICIRL. REEROBICIBAKPLEINERE
MRANGENESEREEL TS,

RN FELETDHEEIE, COBPITHFELZVKSICHARE TREICT
2%, MYMITAITEBELTTEL,

10) BEORE - HE - EAEMABVTTEL,

1) BED—RFRO5I0RY, FYBIFITEFTTSEL,

12) #EBMEBEBREICBEDOBEEZMMLANTTEL, RETRNIRETD
BENHYES,

13) EMARORELLDDT)—FROMERED (RIS ) 11X KT
[ [ERE] FARALGVDESEREZEELTTEN,

14) FBEBOBEEZBIEREEHN AFHE K (CL2-NH3-SOx-NOx) ¥, Ef2
B 8K B TILD) - B HEE RSN SIS CIEERALLEL TS,

15) SRBRICKYEBBOBETREGIBNAHYET DT, ERAREE
BAT RO EILT DY BRYM T 2EFEREDH THRMEBEMZE
EELGVRSMBEEEELTTSIL,

ZTOMTHERADE. THRAMNASEVELL, B EEBLFTEHVE
HETE,

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, NH3, 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.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,

Please see page 59~60 for precautions when using the thermistor.
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NTC THERMISTOR ¢

AVR—RY—ZR% ON BOARD THERMISTOR ¢ » '~ '€

REXREIAT SMD Type

LB ORI, SRR, RETOEROFAICKY. BREL. Using our company's unique materials, product design, and manufacturing
BRI G L - RERER Y —SRIEEHRLEL . technologies, we have been able to produce smaller and increasingly precise
A= —XICRIGTEDHIK - FHEEETIREES(VFYTILTVET, surface mount thermistors.

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

BFyTH—SXA2ONOFEHE  Chip thermistors
FyTH—I R4 DEHE  Chip-type themistors

8 5
FoTgax | wq7 | EREREHE HEARAE (Ros) HFEE (%) BRM (Baso) HEE (%) |  IERAIEEE K=
s perating temperature n o o h
Chip size Type range Resistance value torarence at25°C B value torarence 25/50°C | Resistance range page
TTZZVSU._X 1005(0402) 05 +05| *1 +0.3 10k~ 100kQ 65
eries
TDLY—X 1005(0402) 05 —40~+150C +1 | *£2 | 3 +1 10k~ 100kQ 65
TDSeries 1608 (0603) 11 +1 | +2 | £3 +1 10k~470kQ 67
TX)—R 0603(0201) 03 +1 10k~100kQ 65
TXSeries 1005(0402) 05 +05| 1 +03 10k~100kQ 65
0603(0201) 03 +1 +2 +3 +1 10k~ 100kQ 65
THOY—X 1005(0402) 05 1| x2 | =3 +1 6.8k~470kQ 66
THSeries 1608(0603) 11 +1 | 2 | 3 +1 10k~1MQ 67
2012(0805) 20 +1 +2 +3 +1 10k~ 100kQ 69
1005(0402) 05 —40~+125°C +5 | =10 +3 1k~2MQ 66
TNSY—X 1608(0603) 1 +5 | =10 +3 2k~470kQ 67
TNSeries 1608 (0603) 10 +5 | =10 +3 | =5 30~150kQ 68
2012(0805) 20 +5 | £10 +3 +5 40~10MQ 69
1005(0402) 05 +5 | £10 +3 30~1MQ 66
TCVU._X 1608(0603) 10 +5 | £10 +3 +5 50~4.7kQ 68
TCSeries
2012(0805) 20 +5 | £10 +3 +5 40~ 15kQ 69
ANTEALTH—= XA DTEHE  MELF-type thermisters
N fiﬁﬁ;ﬂgﬁg koS o, ol 0, —
FuTHAX s47 Operating t " EHE (R2s) 5B E (%) BRE# (B25/50) A B2 (%) EHEFEE R=
Chip size Type P ing temperature Resistance value torarence at25°C B value torarence 25/50°C Resistance range page
range
'ml/s'é :e;: +3 | %5 +3 70
MHS—X $1.35%x3.5 18 —40~+150°C 2k~150kQ
MH Series =1 *2 *3 *1 70
TJL—9HY—=R2DFEHE  Flake-type thermistors
8 IR EFEE i (o o (o o s
FuTHAX L4147 Operating t " HEHLIE (R25) HFEE (%) BRE# (B25/50) A B2 (%) EHEFEE R—
Chip size Type P ing temperature Resistance value torarence at25°C B value torarence 25/50°C Resistance range page
range
0.2200 02 +3 +1 71,72
VHY)—X o
9 0.3200 05 —40~+125°C +1 +2 +3 +1 10kQ. 100kQ 71,72
VHSeries
0.600 10 +1 +2 +3 +1 71,72
> > -~ (=] . .
A oR—FH— R4 8 RBN Introduction of on-board thermistors
AUR—FY—IR2F BREAOARBEARR  RUVEREEADTFv The on board thermistors are available in several different packages, from
W—=RELTESTT IV —R a4 TEHELTEY . HEDHREICK G AEET chip and melf for surface mount, to axial and radial leaded for through the
s hole mounting.
> > - H
B+ oR—FY—= X2 D EHE On-board thermistors
D=4 A 1 IR E #EE J—F#R EEFEE R—
Series Product name Operating temperature range Lead wire Resistance range page
GAIGH13Y1)—X s —RH—= i g 2k~100kQ 73
TRUVMI—RG SRS anorcriserc) | NIPRERET T HoF
GA/GH20>1)—X Axial leaded Ni-plating or Tin plating 2k~100kQ 74
GR15/2531)—X —40~+300°C (+150°C) a4y MR Dumet wire 2.18k~1.38MQ 75
CN/CH251)—X —40~+110°C 9 a—MREEHERTin coating Cu-Ni wire 500~500kQ 76
RH1831)—X 7’?;’;;:;;:7‘7 —40~+110°C RHL AU EER Polyurethane covered wire 10k~ 100kQ 77
BM18/22/3831)—X —40~+100°C RUIL AW EE 4R Polyurethane covered wire 10kQ 78
BN3531)—X —20~+80°C E=—L#EE R PVC covered wire 10k~2.2MQ 77

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
Please see [Introduction] for the handling of the products listed in this document.
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NTC THERMISTOR ¢

AVR—RY—ZR% ON BOARD THERMISTOR ‘0

WM& Part number system

TNO5 — 3T 103 J B
J)—RX4%& AMBEH AFRERIE EREFRE LR
Series B Value Resistance  Resistance tolerance Packi%g form
O] @
@25°CHEBEERL . A D247 TEIED BT, EIMIT A TFIH
EOO#HERLET, BEHlE(Q) is BERRE BEHE pit=d
Resistance value at 25°C is expressed in ohms. First two digits are code Packing form Packing Q'ty Type
significant and the last digit is the numbers of zeros following.
QEMEHEE .
Resistance tolerance. 100 GR2531)—X (GR25 Series)
©EE3
Packing form MN/MH18>1)—X (MN/MH18 Series)
s GAIGH1331)—X (GA/GH13 Series)
B Bulk 200 GAIGH203")—X (GA/GH20 Series)
ne Y CN/CH25%/1)—X (CN/CH25 Series)
Code o 7 = H J K L GR15%1)—X (GR15 Series)
%@;‘%ﬁﬁ;’gﬁ +0.5%| +1% | £2% | +3% | £5% | £10% | =15% 500 FouFH—324
Chip thermistor
+1% c TSRFAvILA 400 TL—UH—3R%
BEMBE |- - Plastic tra Flake thermistor
B Value tnolerance =+0.3%= +3% v Y 5 5
+50 o= IL—UH%—3X
S Seat 400 Flake thermistor
FyTH—IR4E
Chip thermistor
T 4,000 1121)—X (11Series) (0603Series)
101)—X (10Series)(0603Series)
2031)—X (20Series)(0805Series)
s FyTH—324
R aper taping 10,000 Chip thermistor
0531)—X (05Series)(0402Series)
FyTH—IR4
D 15,000 Chip thermistor
03v1)—X (03Series)(0201Series)
p (7RI LT 2,000 MN/MH18%1J—X (MN/MH18 Series)
Plastic taping
F PEPIAY) 2000 GAIGH13¥1)—X (GA/GH13 Series)
Flat pack : GAIGH20>1)—X (GA/GH20 Series)

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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NTCH-—3A%
NTC THERMISTOR ¢

FITELTH—ZR4)—-X CHIP TYPE THERMISTOR SERIES' =~ ' ©

WiEERUSME  Structure and appearance

AZRI—(4T)
glass sealed (4side)

T EE

electrode

NighoE+SnsHoE S

v\ ' Ni&Sn ;Iating t?l’ tv;,
Y—IRaFEK
thermistor body
L ECE3 WFeatures
QBN EMHILYBRERELREATERE @Provides ultra-accurate temperature measurement of its own raw materials
OMEN 4 MAZAI—MLRICKYSEEMEERER @High reliability by unique four-sided glass coating.
(HWAEE ., MIREME. v IL—avitlc@nd) (Excellent mechanical strength, environmental resistance and migtation

OHESMEMEMLICEND resistance.)
O FEREIFIEICEND @ Strong against electrostatic discharge
@ FATFAFTITE, THEEICEND @Excellent high frequency characteristics.
@ 150°CE IR X G AT BE @Excellent solderability and heat resistance.
@5c2fh (Pb) 7—XIIE&A @High temperature(150°C)
@RoHS 1E S XTI & @Lead-free

@®RoHS Compliance

WERS5 41>+ v T Product lineup

= E = =] =8 = =}
. IEIMIEI*EEHE X IEIIMEIEI*%EHH
FFRESB Operating temperature range High temperature and High temperature and
High precision type Super-high precision type
EiR%47 High temperature type TD Series 7Z Series
-40°C ~150°C P.65. 67 P.65
R=%+1%~ R=%0.5%~
B=%1% B=+0.3%
ZHEAAT Standard type R - ERER BEREER
Standard type High precision type Super-high presicion type
-40°C~125°C
TN Series P.66~69 — TH Series — TX Series
7C Series  P.66, 68, 69 P.65. 66, 67, 69 P.65
R=%5%~ R=+=1%~ R=%0.5%~
B=%+3% B=+1% B=%0.3%
WA - stk Dimensions
BB (mm)
Electrode N
547 FITHAR 1 - = iy
o T Type Chip size
G:|I—I~7J7Z 03 0603 (0201) 0.60+0.04 0.30+0.04 0.30+0.04 0.10min.
ass sealed 005 F005 .
W 05 1005(0402) 1.00+0.15 05 0% 05%0% | 0.20min.
10 1608 (0603) 1.60+0.15 | 0.80+0.15 | 0.95max. 0.30min.
)4—,{ 1 1608 (0603) 1.60+0.15 0.80+0.15 0.70max. 0.30min.
M 20 2012(0805) | 2.00£0.20 | 1.25+0.20 | 1.25max 0.40min.
9 — ~ J
WS> F/v4—> Recommended land pattern
YILE—LTRE
Sup Solder Resist _ . .
Cand pid | SRStk Land size (mm)
| " l 543 | F9I9AR . . .
M Type Chip size
03 0603(0201) 0.25 0.25 030
05 1005(0402) 0.30 0.60 0.60
10 1608(0603) 0.70 075 0.85
1 1608 (0603) 0.70 0.75 0.85
20 2012(0805) 1.00 0.90 1.40
of
b

BIZAEFTEEIXIB EEZSSEBT S, Please refer to page 93 for soldering conditions.

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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FITELTH—ZR4)—-X CHIP TYPE THERMISTOR SERIES' =~ ' ©

FAK: BREL Applications : High precision
OEWEEHEICENT, EREOSRELEER Under the Wide-temperature range High resistance accuracy
EFEE & BEAE R
High precision type Super-high presicion type
=]
gﬁ THO5-3H103F[R B] TZ05-3H103D[R B]
Az 1.00%0.50%0.50 mm
R25 10kQ+=1% 10kQ=+0.5%
B25/50 3380K+1% 3380K=+0.3%
— I RAEHEFEE The accuracy of thermistors
-40°C~ +125°CIZH L THIERE £ 1.5% #R8B (k&R - £ 4.2%) BEMERERE L 05°C (-40°C~ +100°C)
Resistance accuracy +1.5%(at -40 °C ~+125 °C )(Previous +4.2%) Temperature calculation accuracy +0.5 °C(at-40°C~+100 °C)
T#0D5-3H103 {EIALMEFRE Resistance acouracy T+05-3H103 ;RERMWFRE Temperature calcuration accuracy
AN | —ri+osx B xozs 5 20 P ———
3 3 = (TZ Series) £ (TZ Series)
g gg > o 15
g 2 e — et - g ——R:+10% B:£10%
g 20 T TH Series, g S £ 10 - (TH Serics)
L — I £ 05 [ 7 T Seres
% 05 — L i | 5 — <40~100°CIZHLNT
(3 _g.g " oo [« —> +0.5CEEH
R — T | o — '
S -10 — | .05 — We can realize keep
& 15 < I N £0.5°C (40~100°C)
20 —< -10
'M 25 ""-._. ﬂl!
£ 50 =~ B 5
8 35 4 B
-40 20 0 20 40 60 8 100 -0 20 0 20 40 60 80 100
RE[C] Tempsraturs BE[C] Temperaturs

ARG (ERESETORIEBERE) Exam(The detected temperature error of the circuit boad)

v+

T#05-3H103
5 15 T T
Rp:6.2k0+0.5% g TH Serias.
TCR100ppm/ °C ° 10
O Voutput é 05 fhaagakessss WJ;
2 T TZ Serio w—rF: 058, B: £03%
T oo (T2 Series)
o —R:E10% B:+10%
05 rr —"::'r-...__. ..... ansualse (TH Series)
< // T~
T*05-3H103* M _ 1 peesetTisessshesssssssss PP, N P Ty
R25:  10kQ ax ! 0 S
B25/50: 3380K u
% -15 S
-40  -20 0 20 40 60 80 100
FEREE[°C] Ambient temperature

BEERICEERES 4 TEERATAE. SoICREGREITHEX

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

v+
TZ05-3H103
Rp:6.2k0£0.5% ‘g‘ 1.5
TCR 100ppm/°C £
— 50ppm/°C £ 10 TCR:100ppm
'E : l~""-""| TCR:50ppm
O Voutput g g5
5 [t — Rp: 05K,
T TCR100ppm
£ — = Rp: £05%.
E g (———— —\§ TORS50pem
TZ05-3H103* ™ "‘-...__.___.
R25:  10kQ g -1.0 i
B25/50: 3380K H
% -5
-40 -20 0 20 40 60 80 100
FEBERE(°C] Ambient temperature
R . . .
Connect resistance TCR:100ppm TCR:100ppm TCR:50ppm
H—3X4 TH05-3H103F
Thermistor (4¢3 &~ Previous) TS SIAAED TZ05-3H103D
+0.5CLA o 10 Aemar PP
BERE within +0.5°C +20°C~+30°C 40°C~+50°C 40°C~+60°C
Temperature error +1.0°CLLN A0°C o £ R0 A0°C o _A0°C~ °
within +1.0°C 40°C~+60°C 40°C~+100°C 40°C~+120°C

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
H—IREQTHERALOEREIL P59 ~ 60 #THFZEL,
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FITELTH—ZR4)—-X CHIP TYPE THERMISTOR SERIES' =~ ' ©

28 GIFFEWIL Sn HoEEHEL>TEYES, Chip-thermistor are all Tin plating
RT F—RICBELTIE, BiR—LR—JICHREBLTHYETOT. TS HBEL Reguarding R-Tdata, Please refer to our web site
EXE It is available in a UL1434 approved type. (File No. E318570)
DT —=XIZDTIE UL R#E (UL1434) tiEmESEWET, (File No. As a general rule, the UL mark is displayed on the packaging label for UL
E318570) standard certified products.
UL BB E ROV TIXRAIELT UL =92 BEBSNIVIZRTBLET . % Safety standard certification conditions may be revised. Would you confirm
KRERBARERHIOVTERESIDIEHEENHYET . RFOIMBKIRIC the web site of each standard about the latest information.
DT, FREOR—LAR—CETHRENET, - THO5 Series
+ THO5 ¥1)—X + TNO5 Series
+ TNO5 1)—X - TCO5 Series
- TCO5 ¥1)—X + TH11 Series
s TH11 21)—X + TN11 Series
s TN 21 —X + TN10 Series
+ TN10 ¥1)—X + TH20 Series
+ TH20 ¥1)—X + TN20 Series
+ TN20 ¥1)—X
DT —XIEHHRAEFRGLTVOETOTHVNEDE TSI, Please consult us for availability of non-standard items
+ TZ0531)—X + TZ05 Series
- TX05 1)—X + TX05 Series
- TD05 ¥1)—X - TDO5 Series
- TD11 21)—X - TD11 Series
W0603 (0201inch) ¥1J—X 0603(0201inch) Series
N . . AEC- WP
TX03 ¥ —X (BEFEESMR) TX03Series (Ultra accuracy type) j@ @
B | BEH | TARY | mpmem
D=4 2 (T R #EE EHLE (R25) BF B2 (%) BIE# (B25/50) B B2 (%) | #EHfE Rs (mW) 7 -
Series ype) Temperature range Resistance tolerence at 25°C B value tolerence resistance (e Bz Maximum power (m\.N . C).
B value | B value B Heat dissipation
dissipation P
3H103 * * +0.5| =1 +0.3 10kQ 3,380K | 3,395K
TX03 —40~+125°C 150 1.5
4F104 * * +0.5| *1 +0.3 100kQ 4,250K | 4,230K
THO3 2 —X (EFEEM) THO3Series (High accuracy type) j@ ;@
. B | BEE | TARY | mpmem
D)—RX4 H (T fE IR EFEE EHLE (R25) BF B2 (%) BIE# (B25/50) B R 2&= (%) | #EHfE Ros (mW) (W
Series ype) Temperature range Resistance tolerence at 25°C B value tolerence resistance (e (Bt Maximum power (m\.N.C).
P 9 B value | B value P Heat dissipation
dissipation P
3H103 % x =1 | %2 | *3 =1 10kQ 3,380K | 3,395K
THO3 —40~+125°C 150 1.5
4F104 * * +1 +2 | *3 +1 100kQ 4,250K | 4,230K
. ~ ~ . .
M1005 (0402inch) ¢1J—X 1005(0402inch) Series
T205 V) —X (BBBE¥EESR) TZ05Series (High temperature, Ultra accuracy type)200 f@ @
HKEN
S=ZE | me (PR R PR (Ros) B2 (%) BEM(Bosso) WEE (W) | HME Ros | Do | BERL SO | RUEEGER
Series ype) Temperature range Resistance tolerence at 25°C B value tolerence resistance (B [ELE Maximum power (m\.N.C).
B value | B value B Heat dissipation
dissipation
3H103 * * +0.5| %=1 +0.3 10kQ 3,380K | 3,423K
TZ05 —40~+150°C 300 2.4
4F104 * * +0.5| %=1 +0.3 100kQ 4,250K | 4,254K
TD05 1) —X (FHREHEER) TD05Series (High temperature, High accuracy type) j@ @
) . BEs | BEE | TARY | mpmem
R e {55 PR FE B E4R{E (Ra5) BF A2 (%) BRE# (B2s/50) 8F 82 (%) | #EHfE Ros (mW) W/
Series ype) Temperature range Resistance tolerence at 25°C B value tolerence resistance (B (B Maximum power (m\.N.C).
B value | B value B Heat dissipation
dissipation
3H103 * * +1 +2 | =3 +1 10kQ 3,370K | 3,413K
3L104 * * +1 | £2 | %3 +1 100kQ 3,540K | 3,578K
TDO5 —40~+150°C 300 2.4
4H104 * * +1 +2 | *3 +1 100kQ 4,360K | 4,360K
4F104 * * +1 | 2 | %3 *1 100kQ 4,250K | 4,254K
TX05 2 J—X (BEFEESR) TX05Series (Ultra accuracy type) T
: BEs | BEM | PARP | mumem
D)—X£ ) fE IR EFEE HEHE (R25) 5B ZE (%) BTE# (B2s/s0) ¥R E= (%) | E#ifE Ros (mW) Dl
Seri 14 (Type) " o : B25/50 B2s/ss . (mW/°C)
eries Temperature range Resistance tolerence at 25°C B value tolerence resistance B Maximum power o
value | B value shesrsEtn Heat dissipation
3H103 * * +0.5| *1 +0.3 10kQ 3,380K | 3,423K
TX05 —40~+125°C 240 24
4F104 * * +0.5| *=1 +0.3 100kQ 4,250K | 4,254K

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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FUTRLTH—IRZIN)—X CHIP TYPE THERMISTOR SERIES = ' €

W1005(0402inch) & 1J—X 1005(0402inch)series

Sy — = o ; ; L]
THOS 2V —X (E¥EEMR) THO5Series (High accuracy type) j@ @
RREBA
S=ZE | g e | EREEEE I (Ros) BB (%) BEM(Bss0) WRE () | EHIE Ros | Don | SRR oyt | RGN
Series P Temperature range Resistance tolerence at 25°C B value tolerence resistance Maximum power o
B value | B value o Heat dissipation
dissipation
3N682 * * +1 | x2 | = *1 6.8kQ 3,670K | 3,657K
3H103 * * +1 +2 | + +1 10kQ 3,370K | 3,413K
31103 * * +1 | x2 | %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 | + +1 33kQ 4,050K | 4,038K
31473 % % +1 +2 | *3 +1 47kQ 3,400K | 3,490K
T 4B473 * * 40~ +125°C +1 +2 | =3 +1 47kQ 4,050K | 4,057K 240 o4
—40~+ K
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 3,5640K | 3,578K
4B104 * * +1 +2 | * +1 100kQ 4,050K | 4,093K
4F104 * * +1 +2 | *3 +1 100kQ 4,250K | 4,254K
4H104 * * +1 +2 | =3 +1 100kQ 4,360K | 4,360K
3M154 * * +1 +2 | *3 +1 150kQ 3,620K | 3,668K
3WA474 % x +1 +2 | =3 +1 470kQ 3,940K | 3,998K
4K474 * * +1 +2 | *3 +1 470kQ 4,500K | 4,541K
4R474 % * +1 +2 | =3 +1 470kQ 4,700K | 4,715K
TNO5 & 1)—X (HE#&) TNO5Series (Standard type) j@ @
HKEN
W=ZE | me o | EREERE SRS (Reos) HFEE (%) BREM (Baoso) WEE (%) | Ml Res | Dom | BREC) ey | RERUER
Series P Temperature range Resistance tolerence at 25°C B value tolerence resistance Maximum power P
B value | B value B 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~+125°C +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 * x +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 150kQ 3,620K | 3,668K
4W205 * * +5 | £10 +3 2MQ 4,950K | 4,984K
1) — & e O i 0
TCO5 > 1)—X (E#FH) TCO05Series (Standard type) j@ @
HKEN
S=ZE | me e | EREEEE EHAI (Res) BB (%) BN (Baoso) HEE (%) | Il Res | Dom | BREC) oy | RERER
Series P Temperature range Resistance tolerence at 25°C B value tolerence resistance Maximum power P
B value | B value B Heat dissipation
dissipation
2S300 * * +5 | =10 +3 30Q 2,750K | 2,769K
2S400 * * +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
2S101 % * +5 | =10 +3 100Q 2,750K | 2,769K
2S121 % * +5 | =10 +3 120Q 2,750K | 2,769K
e 28151 * * 40~ +125%C +5 | =10 +3 150Q 2,750K | 2,769K 240 24
—40~+ g
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 100kQ 4,500K | 4,541K
4K224 * *x +5 | =10 +3 220kQ 4,500K | 4,541K
4V105 * * +5 | =10 +3 MQ 4,900K | 4,909K

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,
Please see [Introduction] for the handling of the products listed in this document.
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NTCH-—3A%
NTC THERMISTOR ¢

FITELTH—ZR4)—-X CHIP TYPE THERMISTOR SERIES' =~ ' ©

M1608 (0603inch) > 1)—X 1608(0603inch) Series

DIYY—X (BEEHER) XEH0.7mmMax TD11Series (High temperature, High accuracy type) Thickness 0.7mmMAX. f@ @
SZE | gy | EREKEE SEHRA (Roo) BB (%) BEM(Boss0) EZ(%) | il Res | Dok | BEH ﬁ(?nc\%fj RS
eries Temperature range Resistance tolerence at 25°C B value tolerence resistance Bealn || Beahe MZ);lsrrslliJm tr{ower et e
pation
3H103 * * +1 +2 | *3 +1 10kQ 3,370K | 3,423K
4C153 * * +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~+150°C +1 +2 | *3 +1 100kQ 4,360K | 4,360K 375 3.0
3R154 * * +1 +2 | *3 +1 150kQ 3,680K | 3,723K
35224 % * +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
TH11 ¥ Y —X (BHER) ¥E# 0.7mmMax TH11Series (High accuracy type) 3 Thickness 0.7mmMAX. oz
SR | gy | EREKEE EHAE (Ros) R %) BAEM (Bass0) HEE (%) | A Res | Do | BEH E?iﬁ)” lieioie
eries Temperature range Resistance tolerence at 25°C B value tolerence resistance Beele || Beale MZ);;rrslliJm tr{ower et e
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 | x2 | %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 | x2 | %3 *1 50kQ 4,050K | 4,067K
3K683 * * +1 +2 | *3 +1 68kQ 3,500K | 3,534K
TH11 —40~+125°C 300 3.0
3M104 * * +1 +2 | *3 +1 100kQ 3,590K | 3,628K
3W104 * * +1 | 2 | %3 *1 100kQ 3,950K | 4,000K
4H104 * * *+1 | x2 | %3 *1 100kQ 4,360K | 4,360K
41104 * * +1 +2 | *3 +1 100kQ 4,392K | 4,390K
3R154 * * +1 +2 | *3 +1 150kQ 3,680K | 3,723K
35224 * * +1 | 2 | %3 *1 220kQ 3,760K | 3,806K
3U334 * * *+1 | x2 | %3 *1 330kQ 3,850K | 3,904K
3W474 % * +1 +2 | *3 +1 470kQ 3,940K | 3,998K
4V 105 * * +1 | £2 | *3 +1 1MQ 4,900K | 4,909K
NI &) —X (B#&H) XE#H 0.7mmMax TN11Series (Standard type) 3 Thickness 0.7mmMAX. f@ ,@m
WX | gy | EREKEE SEHRAE (Roo) BB (%) BIEM(Boss0) EZ(%) | il Res | Dok | BEH %i&%ﬂ RS
eries Temperature range Resistance tolerence at 25°C B value tolerence resistance Beeln || Beele Mz{ﬂmgm 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 15kQ 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~+125°C +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 * x +5 | =10 +3 150kQ 3,680K | 3,723K
3S224 * x +5 | =10 +3 220kQ 3,760K | 3,806K
3U334 * * +5 | =10 *3 330kQ 3,850K | 3,904K
3WA4T74 % * +5 | £10 +3 470kQ 3,940K | 3,998K

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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NTCH-—3A%
NTC THERMISTOR ¢

FITELTH—ZR4)—-X CHIP TYPE THERMISTOR SERIES' =~ ' ©

M 1608(0603inch) & 1J—X 1608(0603inch)series

TN10 & 1)—X (IB#&) TN10Series (Standard type) j@ @
X5 | ggaype | EREKEE SEHRAE (Roo) BB (%) BEM (B0 HEE () | il Res | Dok | BEH r?rjnc\}ii? RS
eries Temperature range Resistance tolerence at 25°C B value tolerence resistance Beeln || Beehe Mz)flmym power | ot e
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
25121 % * +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 * * +5 | =10 +3 | *5 330Q 3,000K | 3,025K
3C471 % x +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 31152 % * —40~+125°C +5 | =10 +3 | *5 1.5kQ 3,400K | 3,399K 300 3.0
3K222 * *x +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 100kQ 3,700K | 3,743K
3S154 * * +5 | =10 +3 | 5 150kQ 3,750K | 3,797K
TC10 > Y —X (R#¥ER) TC10Series (Standard type) T
WX | ggype | EREKEE SEHRA (Roo) BB (%) BREM (B0 HEZ (%) | il Res | Dok | BEH r?rjnc\}ii? lieioie
eries Temperature range Resistance tolerence at 25°C B value tolerence resistance Beeln || Beale Mz)flmym power | ot e
issipation
2S500 * * +5 | =10 +3 | £5 50Q 2,750K | 2,769K
2R820 * * +5 | =10 +3 | £5 820 2,700K | 2,724K
28101 * * +5 | =10 +3 | =5 100Q 2,750K | 2,769K
Tc10 2V181 * * A~ +125°C +5 | =10 +3 | £5 180Q 2,900K | 2,901K 300 30
3K182 % * +5 | =10 +3 | *5 1.8kQ 3,500K | 3,499K
4C202 * * +5 | £10 +3 | 5 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

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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NTCH-—3A%
NTC THERMISTOR ¢

FITELTH—ZR4)—-X CHIP TYPE THERMISTOR SERIES' =~ ' ©

M2012 (0805inch) >1J—X 2012(0805inch) Series

TH20 ¥ 1) —X (B¥ER) TH20Series (High accuracy type) j@ /@m
e BT (R SEHRA (Roo) BB (%) BEM(Boss0) EZ(%) | il Res | Dok | BEH ﬁ(?nc\%fj RS
eries Temperature range Resistance tolerence at 25°C B value tolerence resistance Bealn || Beahe MZ);lsrrslliJm tr{ower et e
pation
3H103 * * +1 +2 | *3 +1 10kQ 3,370K | 3,489K
3V103 * * +1 +2 | =3 +1 10kQ 3,924K | 3,914K
3W303 * * +1 | x2 | %3 *1 30kQ 3,950K | 3,991K
TH20 3M503 * * —40~+125°C *+1 | x2 | %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
TN20 &) —X (#E#&) TN20Series (Standard type) f@ @
WZE | gy | EFAEEE A (Res) R %) BEM(Bass0) HEZ (%) | HEHE Res | Do | BEM Ekf:\}ﬁi})ﬁ RBE S
eries Temperature range Resistance tolerence at 25°C B value tolerence resistance Been | B Ma)flmgm Qower 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 % x +5 | =10 +3 | =5 470Q 3,100K | 3,120K
3EB81 * * +5 | =10 +3 | =5 680Q 3,200K | 3,218K
3E102 * * +5 | =10 +3 | =5 1kQ 3,200K | 3,221K
31152 % * +5 | =10 +3 | +5 1.5kQ 3,400K | 3,403K
3K202 * * +5 | £10 +3 | =5 2kQ 3,500K | 3,469K
3S332 % * +5 | =10 +3 | £5 3.3kQ 3,750K | 3,731K
3W472 % * +5 | £10 +3 | £5 4.7kQ 3,950K | 3,909K
4C682 * * +5 | =10 +3 | *5 6.8kQ 4,100K | 4,044K
TN20 3H103 * * A0~r2se +5 | £10 +3 | =5 10kQ 3,370K | 3,489K 500 50
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 | 1 +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 ¥ 1)—X (B#&H) TC20Series (Standard type) j@ @
XL | gy | ERREEE SEHRAE (Roo) B (%) BEM(Brss0) WEZ(%) | Ml Res | Do | BEH K(ﬁ)’j RS
eries Temperature range Resistance tolerence at 25°C B value tolerence resistance Beeln || Beels M'Z‘(lmgm power | oot dissipation
issipation
28400 * * +5 | =10 +3 | =5 40Q 2,750K | 2,758K
TC20 4C302 * * —40~+125°C +5 | =10 +3 | =5 3.0kQ 4,100K | 4,044K 500 5.0
3J153 % * +5 | =10 +3 | £5 15kQ 3,450K | 3,491K

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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NTCH-—3A%
NTC THERMISTOR ¢

A F—RKP—3I A% ON BOARD THERMISTOR ‘0

KT—F 4 R RERA

[=iExtht] [High temp. range type]
MN18 / MH18 ¥ 1) —X MN18 / MH18 Series

24k -<ti% Dimensions (mm)

D R

0
ed
o N S
A5 —F
Slug lead \ &
(39" ->E/Tin plating) DN HSRE
Glass tube
R EFeatures
Q= ETHEATAE @Suitable for high temperature applications.
O IREEEL TS @Excellent choice for harsh environments.
WiFE Characteristics
MN18 &1J—Z  MN18Series oz
. (R SR gy | BEHGz0) | R BEH B BXED | mmwEn
. & (Type) Temperature L ° o HEE (%) R25 B25/50 B2s/ss . (mW/°C)
Series Resistance tolerence at 25°C . Maximum power IR
range B value tolerence resistance B value B value dissinati Heat dissipation
issipation
3G202%* * +3 +5 +3 2kQ 3,470K 3,507K
3G302% +3 +5 +3 3kQ 3,470K 3,5607K
3G502%* +*3 +5 +3 5kQ 3,470K 3,507K
3H103%* +3 +5 +3 10kQ 3,465K 3,502K
MN18 BE203% * —40~+150°C +3 +5 +3 20kQ 3,965K 4,016K 250 2
6P303% * *3 +5 +3 30kQ 3,948K 3,984K
B6H503% * *3 +5 +3 50kQ 3,770K 3,820K
3U104%* +3 +5 +3 100kQ 3,965K 4,038K
3U154 % * +3 +5 +3 150kQ 3,965K 4,038K
X R-TT—RICELTIE, R —LR=JIZERELTEYETOTISHBENET, 3% Regarding R-T data, please refer to our web site.
BEER EFeatures
OEEEDIENIE, BERDHEEL 1%EEH @High precision type.(+1%)
O= R TOEARE @Suitable for high temperature applications.
OMIREHEICEN TS @Excellent choice for harsh environments.
W% Characteristics
) — ; 0
MH18 & Jy—X MH18Series @z
(AR EE . BEM(B2ss0) | IEMIE BREH BREH BAED | mimem
SU—R% | S (Ros) B (%) n A (mW) i
Seri EIZ (Type) Temperature ] Q HEE(%) R25 B2s/50 B25/85 . (mW/°c)
eries Resistance tolerence at 25°C . Maximum power B
range B value tolerence resistance B value B value e Heat dissipation
issipation
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 BE203 % * —40~+150°C +1 *2 +3 +1 20kQ 3,965K 4,016K 250 2
6P303 % * +1 +2 +3 +1 30kQ 3,948K 3,984K
BH503% * +1 *+2 +3 +1 50kQ 3,770K 3,820K
3U104% +1 *2 +3 +1 100kQ 3,965K 4,038K
3U154% % +1 *2 +3 +1 150kQ 3,965K 4,038K
¥ R-T T—ARICELTIX., ButhR—LR—JIZRBELTHBYETOTTSEBEELVET, X Regarding R-T data, please refer to our web site.

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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2b—9814T9—3R%

NTCH—32%
NTC THERMISTOR ¢

FLAKE TYPE THERMISTOR ‘e

%@EE- LEDEY aA—ILHA

VH > 1)—2R ZEEog-HFT

N

For Optical Communications and LED Modules

VH series
24K - <t3% Dimensions(mm) L
Electrode Au
4 w
T
A
< a— 1)
) .X'% Bz L o T
Series Type
VHO02 7J103HS 0.21+0.03 0.21+0.03 0.20 max.
05 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.

BHRIAEEYE

VH 2 1)—X  Au/Sn [FATFER

[FATE 1 Au/Sn (79/21) TV T4+—L

REEE SRV 4—

RERE [ 320°C

SFESR N2

1) 280°CEBAHBEIX 10 BLAELTTEL,
2) [FAEFTRIE. 25EET. RFLTTFEL,
3) RIS TEHIZOVTIE, BEIZHHETEL,

2~ MITSUBISHI MATERIALS CORPORATION

BRecommended Soldering Profile

VH Series Au/Sn Solder mounting

Solder : Au/Sn (79/21)Preform

Mounting device : Die bonder

Mounting Temperature : 320°C

Atmosphere : N2

1) Please keep exposure to temperature exceeding 280°C to under 10seconds.
2) After soldering,do not force cool,allow the parts to cool gradually.

3) Please contact us about scrubbing procedures.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
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NTCH-—3A%
NTC THERMISTOR ¢

2b—9814T9—3R% FLAKE TYPE THERMISTOR < ‘6

FdHBEEY2L—ILA For Optical Communications Modules

BETRETORMEBEERARCT. BREZLENTEALEN In long-term reliability tests in harsh environments, VH achieved almost no change in
“ZERO SHIFT” #X=H#LFELT=, resistance "ZERO SHIFT".
(] (]
ZEEOEHlFT ZEEOEHIFT
VH J)-X VH series
BER EFeatures
O NETERETHD. @Small precision type
@ FATENE. ROTAUTHICEBNATINS, @Excellent solderability,bondability
@ Au/Sn [FATZEEROREMRICEBNL TS, @Excellent stability against Au/Sn soldering process.
O RSN, SMEARERICEND, @ It has even longer life accuracy and is capable of high temp. soldering.

BVHO02 >1)—X VHO02 series

VHO2Y ) — X (KEEEY 2—IVR) VHO2Series (Unparalleled Long-Term Accuracy Thermistors for Optical Communications Modules) j@ }@
Sy—Z % R RO HEARTE (Ros) BFE (%) BEME0 | o g, | BEB | BEm | BTRP | mmmes
/S . R4 (Type) Lot I i) HEE (%) i B25/50 Ba25/85 ) (mW/°C)

eries Temperature range Resistance tolerence at 25°C B resistance Maximum power o
value tolerence B value B value dissipation Heat dissipation
VH02 7J103HS —40~+125°C \ | =3 | *1 10kQ 4090K | 4043K 14 0.14
o~ .

BMVHO05 &1)—X  VHO5 series

VHO5 3 ) —RX(KEEEY 2—IVA) VHO5Series (Unparalleled Long-Term Accuracy Thermistors for Optical Communications Modules) j@ @
xs - i (R B o) BEM®B0) | gpo oo | BEH | BER | PAUN | mmsew
/S : R4 (Type) = SHHENMPLRAeAG) HBE (%) 2l B25/50 B2s/85 om (mW/°C)

eries Temperature range Resistance tolerence at 25°C B resistance Maximum power A
value tolerence B value B value dissipation Heat dissipation
VHO05 6D103*C +1 +2 +3 +1 R25=10kQ 3,930K 3,941K
—40~+125°C 15 0.15
VHO5 6D123*C +1 +2 +3 +1 R30=10kQ 3,930K 3,941K

BVH10 &) —X VH10 series

VH10 Y —X(LEEEY a—ILA) VH10Series (Unparalleled Long-Term Accuracy Thermistors for Optical Communications Modules) }@ @
. i e —— BEM®) | yprn oo | BEM | BER | AN | mymew
/S : R4 (Type) s R A2 i 2 HEE (%) e B25/50 B2s/g5 A (mW/°C)

eries Temperature range Resistance tolerence at 25°C B resistance Maximum power o
value tolerence B value B value st Heat dissipation
issipation
BE103*C +1 +2 +3 +1 10kQ 3,950K 4,000K
VH10 6Q103*C —40~+125°C +1 +2 +3 +1 10kQ 3,410K 3,455K 30 0.3
3U104%C +1 +2 +3 +1 100kQ 3,950K 4,024K

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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NTCH-—3A%
NTC THERMISTOR ¢

A F—RKP—3I A% ON BOARD THERMISTOR ¢ ‘0

AR ECUHA For Air Temperature /For ECU

[Z7H¥IvL)—F4a4 7] [Axial leaded type]
GA13.7GH13 GA13.7GH13
/ 24K - ~Ti% Dimensions(mm)
=2 o 7o)
e AS55U—k  HIRE %
P . ~ o
// Slug lead wire  Glass tube f l@
F \ \
e — 4
-
G 30 2. 30
/ NithoZ o T
Ni-barrier  Tin plating
REE MFeatures
@S ETHEATHE @Suitable for high temperature applications.
@ EHEEN TR @Can be used with automatic insertion equipment.
W4 Characteristics
GA13/GH13 ¥J—X (300°Ciit#4 &) GA13/GH13Series (300°C Heat resustance products) j@ j@
. HRAES BB EH
S 155 FRR R 6B - B3 #1 (B25/50) HEHE BEH BE# = BMHEUER
/g .X% B4 (Type) Temperature &EE(R%)E‘F@'%(%B HEE (%) R25 B25s/50 B2s/85 .(mW> (mW/°C) (S) .
eries Resistance tolerence at 25°C . Maximum power o Thermal time
range B value tolerence |  resistance B value B value - Heat dissipation
issipation constant
3G202%* * — - *3 +5 - +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 +5 - +3 30kQ 3,948K 3,984K
3U104 % x — - +3 +5 - +3 100kQ 3,965K 4,038K
—40~+300°C 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 2y —X (150°Ciit#4M) GA13/GH13Series (150°C Heat resustance products) j@ @
| HKEH BB TE B
Sl AR FE R e BSE #1 (B25/50) HEHE BEH BTE# BEUER
/g .X& 1% (Type) Temperature #&ﬁfﬁ(st)ﬁe%(%a) HRE (%) R2s B25/50 B2s/g5 .(mW) (mW/°C) (S) ’
eries Resistance tolerence at 25°C . Maximum power i Thermal time
range B value tolerence | resistance B value B value dissipati Heat dissipation
issipation constant
3H103%* - — +3 +5 - +3 10kQ 3,465K 3,502K
GA13 B6E203% * — - +3 +5 - +3 20kQ 3,965K 4,016K
B6H503% * — - +3 +5 - +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
B6H503% * +1 +2 +3 - +1 — 50kQ 3,770K 3,820K
X Ni H-EFRET T HERDHARIEEIZONT % For nickel or Tin plating
FTTFO>ERIHEDBZEIE - NATY) DETAHIZ"Z" #RBADLIATB TS, Place a "Z" in place of the "-" (hyphen) when ordering Tin plated parts.
(f5) Ni $hoEf  : GA13-3H103 ** (example) Nickel plated part : GA13-3H103 *x*

FTIHoEMH  GA13Z3H103 ** Tin plated part : GA13Z3H103 %
FTFHOOERITDEELTT LEMBARIEL BITHDDHST ETHRERE 150°CL Please note Tin plated parts have a maximum heat resistances of 150°C.
HYES,

MRTT—RIZELTIL R —LR—JICEBHLTHBYFTTO TS BENES, % Regarding R-T data, please refer to our web site.

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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NTCH-—3A%
NTC THERMISTOR ¢

AVR—RY—ZR% ‘@

Automotive products

ON BOARD THERMISTOR

VN =| H
&R ECUHA For Air Temperature.”For ECU
[Z7H¥IvL)—F4a4 7] [Axial leaded type]
GA20.7GH20 GA20.7GH20
FZ4K - st3%  Dimensions(mm)
2Z51—h AzxE 8
Slug lead wire  Glass tube f lﬁ
\ \
$
- . Lt
: 30 40 "7 30
NiHh>F o TTHo>E
Ni-barrier  Tin plating
L ESE3 MFeatures
@S BT A @Suitable for high temperature applications.
@ EHEENTIRE @Can be used with automatic insertion equipment.
W% Characteristics
GA20/GH20> Y —X (300°Cii{#4&) GA20/GH20Series (300°CHeat resustance products) f@ @
. SREN BABFTE R
Sl R o~ - BRE 4k (B25/50) EHE BE# BE# = BHEES
/g AX% B4 (Type) Temperature *H.H'E(RZS) ’ng;(%c) HEE (%) R25 B25/50 B2s/85 .(mW) (mW/°C) ) .
eries Resistance tolerence at 25°C X Maximum power RN Thermal time
range B value tolerence |  resistance B value B value dissipati 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
6P303%* — - +3 +5 - +3 30kQ 3,948K 3,984K
3U503%* - - +3 +5 - +3 50kQ 3,965K 4,038K
3U104%* - - +3 +5 - +3 100kQ 3,965K 4,038K
—40~+300°C 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
B6P303% * +1 *+2 +3 - +1 - 30kQ 3,948K 3,984K
3U503% * +1 +2 +3 - +1 - 50kQ 3,965K 4,038K
3U104%* +1 +2 +3 - +1 - 100kQ 3,965K 4,038K
GA20/GH20> ) —X (150°Cilit#4f)  GA20/GH20Series (150°CHeat resustance products) j@ @
= RBXEN BB EH
=25 | 4 BRRREE |\ popRopmeo |Crabze)) Eif e BIE# (mwy | RREER )
Series B (Type) ICHEEEITR Resistance tolerence at 25°C HEE (%) R SEEE SEEES Maximum power (Gt Thermal time
range B value tolerence |  resistance B value B value dissipatlii)n Heat dissipation -
GA20 3H103%* - - +3 +5 - +3 10kQ 3,465K 3,502K
—40~+150°C 225 1.8 25
GH20 3H103% * +1 +2 +3 +1 10kQ 3,465K 3,502K

X NiH>ERET T O ERDMBREIZDOLNT
FTTHOERIFLDIFT AT~ ATV DETHIZ"Z" ZRAD LT BB TELY,

% For nickel or Tin plating
Place a "Z" in place of the (hyphen) when ordering Tin plated parts.

2~ MITSUBISHI MATERIALS CORPORATION

(1) Ni $h>E & : GA20-3H103 **
T H>EMH : GA20Z3H103 **
T OOEFRITOETELTT LT RMESFITHNDOLT 2 THAERE 150°CE
BYFES,
¥RTT—RICBLTL AR —LR—DICRBLTEYETOTISREVET,

74

(example) Nickel plated part : GA20-3H103 *x*
Tin plated part : GA20Z3H103 * *
Please note Tin plated parts have a maximum heat resistances of 150°C.

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

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,

Please see page 59~60 for precautions when using the thermistor.



NTCH-—3A%
NTC THERMISTOR ¢

A F—RKP—3I A% ON BOARD THERMISTOR ) SN

kiR mE. R&EE.ECU.EGR.A—T7aY  For Water Temp / Oil Temp, Air Temp, ECU, EGR

S_10 ’—_‘E . g .
(INRL—42 H4RE).E—42H car air conditioner (Evaporator, Ambient), motor
[SCF7LY—FE4T] [Radial Leaded Type]
GR15 GR15
24K - sti&  Dimensions(mm) HIA 'ﬂ;ﬁirﬁofo.z
! / Glass
= g
- 3max|
70+5 ‘
GR25 GR25
54K - sti& Dimensions(mm) y /@ZZ‘ $035
| (ex
@Mm S C
3.8max
70+5 ‘
W% Characteristics
GR15 ¥ J—X 300°Ciit#4& GR15Series 300°C Heat resistance products j@ @
. BRBRRE |y o0 o0 [BERGS0) | EHIE | EHE | ERE | eEm | BEN | BEm | BER | BAR) | s | RRCK
Series E14 (Type) | Temperature ResirsL tance tole:enceat2;°c HBE (%) R25 Ri1o00 R200 B2s/50 | B2sig5 | Bor1oo | B1oor200 Maximum oower (mW/°C) Thermal time
range B value tolerence|resistance |resistance | resistance | B value | B value | B value | B value dissi P Heat dissipation
issipation constant
TA103%* +1 | £2 | £3 | £5| =1 | %3 10kQ 0.531kQ | 0.0496kQ | 4,397K | 4,369K | 4,375K | 4,184K
B6P493% % +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
7B104 % * +1 | £2 | £3 | £5 | =1 | =3 | 100kQ | 3.813kQ | 0.2490kQ | 4,828K | 4,843K | 4,818K | 4,818K

GR15 —40~+300°C 192 0.7 6
7D234% % 231.4kQ [12.980kQ | 1.0170kQ | 4,207K | 4,254K | 4,221K | 4,496K

H+
I+
N
I+
w
I+
o
H
I+
w

5D105% * +1 | £2 | £3 | 5| =1 | =3 m™MQ 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
5E106% * +1 | £2 | £3 | £5 | =1 | %3 10MQ | 242.100kQ | 8.8710kQ | 5,393K | 5,486K | 5,425K | 5,838K
GR15 ¥J—X 150°Ciit##& GR15Series 150°C Heat resistance products @ }@
- BRBERE | gy o s op) |SERES®) | EHI | S BEM | BEM | BEMN BRED | mmmen | REER
) B1% (Type) | Temperature L ° oo | HEEE (%) R25 R100 - Bas/s0 | B2siss | Boroo - ) (mW/°C) .
Series Resistance tolerence at 25°C . } Maximum power P Thermal time
range B value tolerence|resistance |resistance B value | B value | B value dissioati Heat dissipation
issipation constant
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 - 3,423K | 3,468K | 3,450K -
GR15 6Q852%* | —40~+150°C | =1 | £2 | £3 | =5 | =1 | £3 | 8.471kQ | 0.8051kQ - 3,423K | 3,468K | 3,450K - 87 0.7 6
6Q113%* +1 | £2 | £3 | £5 | =1 | =3 | 10.74kQ | 1.0210kQ - 3,423K | 3,468K | 3,450K -
BM373%* +1 | £2 | £3 | £5 | =1 | =3 | 36.74kQ |2.2620kQ - 3,985K | 4,099K | 4,015K -
B6N493 % * +1 | £2 | £3 | £5 | £1 | £3 | 48.70kQ |3.1250kQ - 3,935K | 4,030K | 3,988K -

GR25 ¥J—X 150°Ciit#M GR25Series 150°C Heat resistance products j@ @
Dz BRRERE | yrpen oo o) |PERBa) | EHRE | ERE BEM | BEM | BEM BXEN | mpy | MEEH
Seri %14 (Type) | Temperature 2 s | ERE(%) R25 R100 = B2s/50 | B2sigs | Bor1oo — ) (mW/°C) '
eries Resistance tolerence at 25°C . } Maximum power o Thermal time

range B value tolerence| resistance | resistance B value | B value | B value dissioati Heat dissipation
ssipation constant
3G202%* *+2 | £3 | 5| =1 | =3 2kQ | 0.1838kQ - 3,490K | 3,527K | 3,499K -
GR25 —40~+150°C 125 1 16
6S222% % +2 | £3 | £5 | =1 | =3 | 2.175kQ |0.2156kQ - 3,386K | 3,419K | 3,390K -

¥ RTT—HICELTIE., BHHR—LR—JICREBLTHYETOTISRBEVET, % Regarding R-T data, please refer to our web site.

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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NTCH-—3A%
NTC THERMISTOR ¢

A H—KH—I 2% ON BOARD THERMISTOR ‘e

A—I7a3(AXE).ECUA

[SCPLY—F424 7]
CN25/CH25

Automotive prod

For car air conditioner (Room Temp), ECU

[Radial Leaded Type]
CN25/CH25

2 4K = <ti%  Dimensions(mm) 30+g
ey 4max |« >
/:/,,,’,;:’;///’ g X *'—!“ (2.5) ]
A 51 <
’/'//” / - s ;;‘;I)ﬁ?ﬁli&ogj_h
"’ e o i Pb-free Soldered
Cu-Ni wire ¢$0.3
BEE BFeatures
ONETEHREE @Small precision type.
Q@ EETAVIIEFHEICENRTNS @Excellent thermal cycle endurance.
W45t Characteristics
CN25 &)y —X  CN25Series @z
o XKEN R ER
‘"/g;efs»ﬁ BE (Type) E:rﬂ;;iﬁf Rgﬁﬁfsiﬁéfzﬁi(ég% ngg?;ﬁw méztsﬁg giﬁ giﬁ Maxir(r1r:r\rl1v ;ower %f\%/%? Therr(nsai time
range B value tolerence | resistance B value B value dissipation Heat dissipation -
3G501 % * +3 +5 - +3 500Q 3,450K 3,488K 14
3G102% % *3 +5 - +3 1kQ 3,450K 3,488K 12
6D 102 * +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~+110°C 59.5 0.7
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 100kQ 3,950K 4,025K 12
41204 % * +3 +5 - +3 200kQ 4,550K 4,629K 14
41304 % * +3 +5 - +3 300kQ 4,550K 4,629K 14
41504 % * +3 +5 — +3 500kQ 4,550K 4,629K 12
CH25 ¥ 1J—X CH25Series o
o ERREmE . s (o | BES(B2ss0) | IEHME BEM BEM BARA | momen | REEH
e Z% (Type) | Temperature MR B (%) HBEE (%) R25 B25/50 B2s/g5 Gl (mW/°C) ()
Series Resistance tolerence at 25°C ? X Maximum power S 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
BE502% * . +1 +2 +3 - +1 - 5kQ 3,950K 4,001K 12
CH25 3H103 % * —40~rmoe +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 x — *2 +3 — +1 — 500kQ 4,550K 4,629K 12

¥ CH25 1) —XIZDLVTIE, E/\BS U

(5. B%% 900ppm LI TF. /\O4'Y total1500ppm UTF) DHEFZHLIENE
FDT, BAIZTHBE TSI,
X R-TT—RICBEALTL R AR—LR—DIZREHLTCHYETOTISBELET,

X For CH25 series, they are low - halogen products
(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.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,

Please see page 59~60 for precautions when using the thermistor.
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NTCH-—3A%
NTC THERMISTOR ¢

A F—RKP—3I A% ON BOARD THERMISTOR ¢ ‘0

ECU H For ECU

[S7L)—Fa4F] [Radial Leaded Type]
BN35 BN35
4K = <Ti%  Dimensions(mm) E:C—C}(gfvtgri%ﬁ??e

[ D

®33

12

- - L

IR S PVC 0.08sq. Sna—k
Epoxy resin PVC 0.08sq. Sn coat
|

L=25mm | BN35-#kkkkk%-25 L=100mm | BN35- k%100
L=50mm | BN35-# %%k #%-50 L=125mm | BN35-#kkskkk*-125
L=75mm | BN35-#skkkkk*-75 L=150mm | BN35-% k5150
XBN35 ) —X([ZDWVTIE B/N\BF Ui #k (EFR. RFEK900ppmEL T, 3% For BN35 series, they are low - halogen products
/\B4 total1500ppmIA F) DEGHETSNVET O T EEICTHHE TSI, (Specification: Cl, Br each 900ppm or less., halogen total 1,500ppm or less.).

Please approach us for details.

W4FE Characteristics

BN35 & J—X BN35Series @
N o~ HXEN REFEH
i IR E#EE o BJE £ (B25/50) EHE BE# BE# AR TE B
/g .X% FI4 (Type) Tem;nerature *W“E(st)“*ﬁﬁ(%) HEE (%) R2s B25/50 Bo2s/ss G (mW/°C) )
eries Resistance tolerence at 25°C . Maximum power B 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
X R-TT—HICEL T B AR—LR—VICRBLTEYFETOTISBEVET, 3% Regarding R-T data, please refer to our web site.
3% BN35 U1)—XIZlF, UL #R# (UL1434) BBRLIESWVVET, (File No. E318570) ¥ Itis available in a UL1434 approved type for BN35 series.
XELFEREEHITOVTERESADHENHYVET, RFOIBFKRIZD % Safety standard certification conditions may be revised. Would you
WTlE, EREOR—LR—CETHERENVET, confirm the web site of each standard about the latest information.

Ny T1)—,_ ECU. h—I7a H (R&RE For Battery cells, ECU, car air conditioner(room Temp)

[SC7MU—F247F] [Radial Leaded Type]
RH18 RH18
54K - sTi&  Dimensions(mm) XA —RE4T(S)
RYILEAZEEIR 03 Straigh S
7/ IRFHEE Polyuretha:e covered wire 0.3 traight type(S)
L //;9 - Epoxy resin
ey E PbTU—[FA TS IF
//// = & Pb—free Soldered
L=256mm | RH18-skskskk-025-S,F) | [ L=100mm | RH18-sskskskoksk-100-(S,F) |
L=50mm | RH18-k#:#skk#%-050-(SF) | | L=125mm | RH18-s:kskk4%-125S,F) |
L=756mm | RH18-ks¥skk%%-075-(S,F) X100~ 1251 R ARG
3%-100,-125 are order correspondences.
X RH18 V) —X(FENOF BT ENVET, 3 For RH18 series, they are low - halogen products.
WiE Characteristics
RH18 &1J—X RH18Series ool
. HSREN BARFTE
S fE AR EFEE i = BE %k (B2s/85) EHE BE#H BE# = BIEER
/g 'X% B4 (Type) Temperature ﬁ}J{E(R%) E(Fg%(%a) HEE (%) R25 B25/50 B2s/85 .(mW) (mW/°C) (S) .
eries Resistance tolerence at 25°C X Maximum power RN Thermal time
range B value tolerence resistance B value B value s Heat dissipation
issipation constant
B6Y103%* +1 +2 +3 +1 10kQ 3,390K 3,435K
RH18 3H103% * —40~+110°C +1 +2 +3 +1 10kQ 3,450K 3,486K 85 1.0 12
3U104%* +1 +2 +3 +1 100kQ 3,950K 4,025K
¥ R-TTF—RIZELTIE., BHR—LR—VIZRHELTEYVETOTISEENET. % Regarding R-T data, please refer to our web site.
¥ RH18 1)—X[Zl&, UL 1 (UL1434) BMB&RELTSLVET, (File No. E318570) X It is available in a UL1434 approved type for RH18 series. (File No.
KEREFRBBEEZHITOVTRRESNDEELNHYET, RFOMFKIRIDOVTIE, E318570)
ERHEDR—LA—UETHBRELET, 3 Safety standard certification conditions may be revised. Would you

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

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.

A MITSUBISHI MATERIALS CORPORATION 77 Ploase sc6 pags 59260 1o Demem e e B et



NTCH-—3A%
NTC THERMISTOR ¢

A F—RKP—3I A% ON BOARD THERMISTOR ¢ ‘0

— - ~ .
[SS7L)—Fa4F] [Radial Leaded Type]
BM38 BM38
f24K - st3%  Dimensions(mm) XTF—ZVFELT(F)
J4—IV5 I Forming type(F)
| | ~~ Forming
38 i i N
15 : ; B ': =
L‘ o — 25 by isa e
- 13 Pb-free Soldered
L=25mm | BM38-sskskk:k3kk-025S,F) | [ L=100mm | BMB38- ssksksisksksk-100-(S,F) |
> L=50mm | BM38- sk %-050-(S,F) | | L=125mm | BM38- sk x%%-125-S,F) |
V’ L=75mm | BM38- stk kx-075-(S,F) JIIBERHGR

X% BM38 I&, BENOT U EHORSETT, 3 For BM38, low - halogen is also applied.

W4tE Characteristics
BM38 @ @

o AR i - o BE %k (B25/50) HEHE BEH BEH BREN(MW) | BBEEHR | BETH(S)
/g .X& EI4 (Type) Temperature ﬁ?pﬁ(st) HEE( A’o) HEE (%) R25 B25/50 B2s/85 Maximum power|  (mW/°C) Thermal time
eries Resistance tolerence at 25°C A B S
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 R-TT—RICEALTIE, BHR—LR—JICRBLTHYETOTISRELET, % Regarding R-T data, please refer to our web site.
% BM38 IZl&. UL ##& (UL1434) BE&BIELVET, (File No. E318570) X Itis available in a UL1434 approved type for BM38. (File No. E318570)
XEREHBRBEFHITOVTIERESNDIGEEINHYFET, HFOMBFIKRICOLTIE. 3¢ Safety standard certification conditions may be revised. Would you
BREOR—LR—CECHERRENET, confirm the web site of each standard about the latest information.
BM22 BM22
Z /NI B3 %mqgg@igng(mm)
fﬂz{rmoplz@t}?: resin KUYV HEER 603 KA —PEAT(S)
/  Polyurethane covered wire $03 Straight type(S)
227 | i =\ .
! ! El;_?f')—éil/;f:%l'}‘
15 7 ree Soldere
L 50]
L=25mm | BM22-ssksksokskk-025S,F) | [ L=100mm | BM22-sksksskskskok-100-(S,F) |
L=50mm | BM22-#skk#4k%-050-(S,F) | | L=125mm | BM22-sk sk %-125-(SF) |
L=75mm | BM22-scskcskssiekok-075-(S,F) HK100- 125 TGS
%-100,-125 are order correspondences.
X BM22 1%, ENOFUHBORRETT, 3% For BM22, low - halogen is also applied.

W% Characteristics
BM22 T

o 55 IR EE 6B . N BYE# (B25/50) ERIE BEH BE# BREN(MW) | BBEER | BETH(S)
/g .X% E1£ (Type) Temperature E*.”‘{E(RZS) SFEE( A’o) HEE (%) R25 B25/50 B2s/85 Maximum power|  (mW/°C) Thermal time
eries Resistance tolerence at 25°C I . it
range B value tolerence resistance B value B value dissipation Heat dissipation constant
BM22 3H103%* —40~+100°C +1 ‘ +2 ‘ +3 +1 10kQ 3,450K 3,486K 90 1.2 22
¥ RTT—2ICELTE, BtR—LR—JICRBLTHEYETDTISREBLET . % Regarding R-T data, please refer to our web site.
¥ BM22 [Zl&. UL #8#& (UL1434) BRBHBIEVET, (File No. E318570) 3 ltis available in a UL1434 approved type for BM22. (File No. E318570)
HELHRBBREEHICOVTEIRESNDIGENHYET, RIOIEKRISDOVTIE, % Safety standard certification conditions may be revised. Would you
BREOR—LR—DECHREBEVES, confirm the web site of each standard about the latest information.
BM18 BM18
54K - sti& Dimensions(mm) MR —RE1T(S)
AT AR S Straight type(S)

RYILEHEEER 03

Polyurethane covered wire ¢ 0.3

L

Thermoplastic resin

N
Pb7Y—(FATFZHIF
Pb—free Soldered

L=26mm | BM18- sk s 43k -025-(S,F) L=100mm | BM18-sskskskk3k3k-100-(S,F) |
L=50mm | BM18-3k sk 3k 3 -050-(S,F) L=125mm | BM18-#%k %% *%-125-(SF) |
L=75mm BM 18-k sk sk sk 3k 5% -0 75-(S,F) -100-125(3 ZEX G S

%-100,-125 are order correspondences.

X BM18 (&, ENAY U EHOERTT, 3% For BM18, low - halogen is also applied.

W% Characteristics
BM18 o T

Sl AR B i = o BRE 4% (B25/50) EHE BEH BEH BABA(mW) | BMEER | BEEER(S)
/g .X% FIZ (Type) Temperature E&.”‘E(st) HEE( /°o> HEE (%) R25 B25/50 B2s/85 Maximum power|  (mW/°C) Thermal time
eries Resistance tolerence at 25°C I . N
range B value tolerence resistance B value B value dissipation Heat dissipation constant
BM18 3H103%* -40~+100°C +1 ‘ +2 ‘ +3 +1 10kQ 3,450K 3,486K 97.5 1.3 23
¥ RTT—2ICELTE, BtR—LR—JICRBLTHYFETDTISBEBLET . % Regarding R-T data, please refer to our web site.
% BM18 [ZI&. UL ##& (UL1434) E#FRBIELVET, (File No. E318570) X Itis available in a UL1434 approved type for BM18. (File No. E318570)
HELHRBBREEHICOVTERESNDIGENHYET, RIOIFKRISDOVTIE, 3 Safety standard certification conditions may be revised. Would you
BREOR—LR—DECHEBEVES, confirm the web site of each standard about the latest information.

AEHOBIIRNDONTIE (FLHIZ] £TELEL,

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

STS-40 STS-40 ez
24K - % Dimensions(mm)
3 Cu (Sn plated)
RSN Pb-Free soldered Cu-Ni wire ¢ 0.5
o
©+—H ©
o
123 |15
|
@IE L fEr-rerrrerannarnnanaas R2s=10kQ=+1% ORESIStANCE = = rrrmrarararanaararass R2s=10kQ+1%
@B FEEL (BH) rrrrrrmrnrnrnnns Basso=3450K+1% @B value (BH) =+rrrerrrrrnmarrnnaanns Basis0=3450K+1%
B2sis5s=3486K Bu2siss=3486K
OFFREFRH e —30°C~+110°C @ Operating temperature range ===+« +++ -30°C~+110°C
@HBEH (ALTAY L) «orens 18sec. @ Thermal time constant (on A2 block) - * - - 18sec.
STS-50 STS-50 ool
24K - <% Dimensions(mm)

™~ Cu (Sn plated)

Lsel . .

B Ni plated wire ¢ 0.4

T3
gﬁﬁ X1 —R#RSnsh>EfEFRE AT BE
3 ¥Tin plated wire type is available.
15.7 15
@IE i fHr o verrreran s R2s=10kQ=+3% OReSIStaNCE = = rrrrrarararanaararas Ros=10kQ+3%
@B EHL (BHG) - vrrrmrrernsns Basiso=3465K +3% @B value (3HG) = +=rrrererrnrnsnannns Basiso=3465K+3%
B2siss=3502K B2siss=3502K

O FEFREEF v rerrrrrrrens —40°C~+150°C @ Operating temperature range === ====--- -40°C~+150°C
QBT (AJAy L) «orens 22sec. @ Thermal time constant (on A2 block)- - - - 22sec.

L EE2S

O RIEHIZKBERY{F(HA AT BE
OEHENERD AMICELEN

¥ STSV—ADEBERITEOAETHELLLDOTHY. 7 ILITOyY
IDREBDRBENDFELEHFT.

X7 ILETOvS (120L x 120W x 20Tmm) REIZRTDIEHL, oY
BT RZERE D% 25°CHKPIZAND, CORENSTILITOVI%E
50°CHKFBIHET,

¥ RTT—2ICBELTIE, BHA—LR—DICRBLTEYVETOTISR
FALET

KUY —IRFEUHOFERBREFRECOVTIE, BEICTHBTIL.

2~ MITSUBISHI MATERIALS CORPORATION

B Features

@Can be fastened with a screw.
@ Metal contact surface yields fast temperature response.

X Thermal 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 (120L X 120W X 20Tmm),the block
except sensor attached surface is put into 25°C water. From this state when block is
moved into 50°C water.

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

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

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

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

79 Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,
Please see page 59~60 for precautions when using the thermistor.
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THERMISTOR SENSORS » ‘@

Automotive products

ERGERTEERAE Y

Quick Response Surface Sensor oz
STS-73 STS-73

4K = <Ti%  Dimensions(mm)
Ring tongue terminal
(AI't=0.5) Epoxyresin Lead wire(0.3sq)
o ———
s 8 e E——]
165
|
32 ‘
200
\
— R N
@IE i f v e v rerennarnnarans R2s=10kQ=+3% OReSIStaNCe = = rrrrrararararanraraes R2s=10kQ+3%
@B EHfrerrerrraranannaanaas B2s50=3380K +2% @B valug -+ereseasssitiaratiaiinianas B2s/50=3380K+2%
O FEFRER e —40°C~+120°C @ Operating temperature range ==+ ==+ == -+ —40°C~+120°C
O ZAFFER (BMRIEA) - vv - - 5sec @ Thermal time constant (direct connection) = = = = 5sec

BEE

ORLLEDKTHYMITARS,

O LHF VT Y —IRY ENET 5L T, BIEEMERR.
@ LI E TEICKYBEGEEERR,

B Features

@Ring-tongue is very easy to mount.

@Extremely reliable due to our chip type thermistor being used.
@ Quick response due to unique constrnction.

X R-TT—RICEALTIE., BAR—LXR—JICRBLTHYET D TISERE ¥ Regarding R-T data, please refer to our web site.
WEY,

KUY —IRFEUYOERREFMHCONTIE, BAICTHEHE TV,

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

4 2/\—% _.DCDC ar/N—4 . FFEEH  For Inverter, DCDC converter,Charger @&
STS-51 STS-51

4K - sti&  Dimensions(mm)
g’ Cu(Sn plated) PE 0.14sq.
NI
200
.;&;ﬁﬁg ...................... R25=10kQ=+5% @Resistance = s rrrrrsraniiianiaaaa R25=10kQ+5%
@B EH (BTV) »rervmrererenns B2si50=3820K+3% @B value (3TV) srerrrrmrrernnannnanns B2s50=3820K+3%
Basiss=3792K Bo2sigs=3792K

OFEFREEE v rerrree s —40°C~+150°C @Operating temperature range ===+ ===+=+- -40°C~+150°C
@HBETEH (AJOyY L) «orens 27sec. @ Thermal time constant (on A2 block) ===+ - 27sec.
BEE BFeatures

OL R IEHIZLBHEYFF VAT HE
OERENERED BB AR

X STS V) —X DB EHMETENAEZTAELLLOTHY, 7ILTJOy  XThermal time constant of STS series is measured by following method.The data
IDRBEDHELEHET, contains the influence of the heat capacity of the aluminum block.

X7 ILETEYY (120L x 120W x 20Tmm) REIZHRTIEHL, EUHER ¥The sensor is screwed up on aluminum block (120Lx120Wx20Tmm),the block

@Can be fastened with a screw.
@ Metal contact surface yields fast temperature response.

FTRERRER S %E 25°CDKFIZAND, CORENSTILZTAYH%E 50°C except sensor attached surface is put into 25°C water. From this state when block is
DKBIZFET, moved into 50°C water.

¥ R-TT—RICBLTIE, BHAR—LAR—JICRHLTEYETDTISHEEE  XRegarding R-T data, please refer to our web site.
WEY,

¥ Please consult us regarding the operating conditions of Thermistor sensors.
XY —I ALY DERBEEHCONTIE, BIZTHEBTEL,

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,

Please see page 59~60 for precautions when using the thermistor.

2~ MITSUBISHI MATERIALS CORPORATION 80



miEt Y

NTCH-—3A%
NTC THERMISTOR ¢

‘0

THERMISTOR SENSORS &

Automotive products

Oil Temperature Sensor

TOL-56 TOL-56
4K = Ti& Dimensions(mm) 0
25
3
OFE R v reereeree —30°C~ +200°C (z> H&R) @Operating temperature ==x=«=x=x-- 30°C~+200°C(sensor portion)
.;&*ﬁ:ﬁg ....................... R100=o'21 56kQ .Res|stance ...................... R100=0.21 56kQ
.B E& ....................... B50/100=3456K .B_value ......................... 850/100=3456K
@ZRFFTER - v T = 6sec ({B#K) @ Thermal constant ===« xsresrenees T = 6sec (in stirred water)

FE. QORISR ER. HRELKIGATRE

L ECES3

OfKaRya—RKE LY

OV EERMIBE

@S ELEM (6sec)

@S tEME (24 200°C)

Q@B E—MF AL OIRE) 3L

@ 2 B EMICKVEN-SEEERR

WA&

@ 2. 4WEMITFI (BEFRBES) SRTLHIEHA
@I TN AENHMDEEREFA

O TDMER. EFHMIEDMEERMNA

Kmty

Shape, characteristics, among others is customizable.

HMFeatures

@Integrated waterproof connector sensor

@Precise temperature measuring

@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

B 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
24K - sti%  Dimensions(mm)
52
25
3
OFE R v reererees —30°C~ +120°C (= H&R) @Operating temperature ==« «=x=x-- 30°C~+120°C(sensor portion)
.;&*ﬁ:ﬁg ....................... R100=o1 56kQ .Res|stance ...................... R100=0156k0
.B E& ....................... B50/100=3824K .B_value ......................... 850/100=3824K
@ZRFFTER - v rrr e T = 6sec ({B#KH) @ Thermal constant ===« xssresranses T = 6sec (in stirred water)

it IROSREE. HRELHGATRE

L EEE

@Koy a— KB4

OS5 EERAEE

@S REEM (6sec)
Q@BEZE— AL OIRENZIELY

@ 2 ERHEMICKYBN-SEEEZER

WA®

@25, 4EmERITFI (EFRHES) SXTLFIEA
Q@I U DSAEIKDRERMA
@ TDhES., FEMIBOKEERIA

2~ MITSUBISHI MATERIALS CORPORATION

Shape, characteristics, among others is customizable.

MFeatures

@ |Integrated waterproof connector sensor
@Precise temperature measuring

@Quick response (6 sec)

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

B Applications

@Electronic fuel injection for motorcycles or automobiles
@Measuring coolant temperature
@Measuring liquid temperature for industrial or household applications

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

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

81 Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,
Please see page 59~60 for precautions when using the thermistor.
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R

Intake Air Temperature Sensor (IAT)

IAT-40 IAT-40
4K = <Ti%  Dimensions(mm)
50.5
255
3
—
[ Zezzhated vl E R R —30°C~+120°C @Operating temperature == =x=x=+==+- 30°C~+120°C
.;&;ﬁﬁg .......................... R100=0.1553kQ @Resistance =+ s rrrrrarananaann R100=0.1553kQ
@B FEHrerererrraranaaiiiaas Bso100=3854K @B-valug - rerrresraantaantananns Bso100=3854K
@EABETER v T = 6sec ({B#KH) @Thermal constant === =x=sxesranss T = 6sec (in stirred water)

FE. QRO SMREREFNRELXIGATAE

BEER

@K A—RE U

OV It K TREEGZRY AT

OS5 EERAEE

O=EIGE M (Bsec)

@B ITE—MF AL OIRE) 238

@ 2 ERHEMICKYEN-SEEEZER

WA®
© 24, 4 HERAT FI (BFHHES) S27LHIA
ORAZEDRERA

2~ MITSUBISHI MATERIALS CORPORATION

Shape, electrical characteristics, among others is customizable.

B 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

B Applications

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

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

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

82 Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,
Please see page 59~60 for precautions when using the thermistor.
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Automotive products

A—I7a(TNRL—4E2)A For car air conditioner (Evaporator) <
CAE-60 CAE-60
4K - sti& Dimensions(mm)
< Epoxy resin PVC 0.3sq.
sy
ST T 3 & —
20
500
|
@IELfiflE vrrrrrarrarnaens Ro=4.852kQ +5% @ORESIStANCE =+ rrrrarararnanns Ro=4.852kQ+5%
@B TEH (D) =rrrrmrrrnrnens B2s50=3930K+3% @B value (BD) r=rremrrrranannaas B2si50=3930K+3%
B2sis5=3941K Bo2siss=3941K
OFEFREER v v vrrreerees —30°C~+100°C @ Operating temperature range === = - - 30°C~+100°C
@ZABETER (KHp) rerererennnns 4sec. @ Thermal time constant (in water) - * -4sec.

L EEE

OfitiZiEIcEN TS
O /PR TEIGEAELY

¥ R-TT—RICBLTIE, BHAR—LR—DICEBLTEYETOTISHR

FALES,
KUY —IRFEU Y OERREFHCOVTIE, BICTHEHE TS,

2~ MITSUBISHI MATERIALS CORPORATION

MFeatures

@ Moisture resistant.
@ Small with quick temperature response.

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

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

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

83 Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,
Please see page 59~60 for precautions when using the thermistor.
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Home Appliance

P —N " . ngw
I7aVERE For Air Temp of Air conditioner <
ACA-30 ACA-30

24K - <% Dimensions(mm)
Epoxy resin , PVC 0.08sq.
@ t_/< i —
0 |
— 100
|
ACA-30
@B v v v v rrrnnnrranas R2s=5kQ+3% @O RESISIANCE  * s rrrrrrnsraneanens R2s=5kQ+3%
@B FTE{ (3T) rerrerrorrarnnss Basis0=3950K +2% @B value (3T)=s==rrrrrnrennnnnnnn. B2s50=3950K+2%
B2ss5=3989K
Ba2s/s5=3989K
. o o @ Operating temperature range === - - - -30°C~+100°C
O R - oveeeeeee —30°C~+100C @Thermal time constant (in air)s ==+« - 25sec.
@HBFTER (ERF)-rerrrerens 25sec.
ACA-35 ACA-35 <
24K - sH3%  Dimensions(mm)
Epoxy resin PVC0.14sq.
i —
DN
25 350 ‘
|
ACA-35
.#‘Eh‘-‘l‘ﬁg ...................... R2s=1 5in3% .ReSiStanCe ...................... R2s=1 5in3%
@B TEH (3T) rrevrrnerennrenn Basiso=23950K +2% @B value (3T)rrrrrrmrrrrnnnennnns B2sis0=3950K+2%
Bo2s/ss=3989K Basies =3989K
. o o @ Operating temperature range === = - - -30°C~+100°C
OLERREGR - ooeeeeeeeee —30°C~+100"C @ Thermal time constant (in air)=----- 50sec.
@HBFER (ERH)wrerererens 50sec.
BEER EmFeatures

OfitiZ BN TS
O /PR TEISEAELY

¥ R-TF—2ICBL TR, ¥R —LR—IICRBLTEYFETOTISRERE

WEY,

KUY —IRFE Y OERREFHCONTIE, BICTHER TS,

2~ MITSUBISHI MATERIALS CORPORATION

@ Moisture resistant.
@ Small with quick temperature response.

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

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

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

84 Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,
Please see page 59~60 for precautions when using the thermistor.
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ACH-40/42/45/60
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NTCH—32%
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THERMISTOR SENSORS ‘e

For Heat Excharger of Air conditioner @
ACH-40/42/45/60

24K - <% Dimensions(mm)

Cu case PVC 0.14sq.

o[ 7)’2‘
|

800

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

ACH-40/42/45/60

.;&;E{E ...................... R25=10kQ+3%

@B EH (BT) rererrmrererenns B2sis0=3950K+2%
Ba2s/s5=3989K

O R  vvrerereens —30°C~+100°C

Q@ZABFTEH (JKH)rerrernernnns ACH-40,42 : 4.5sec.

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

L EEE=

OfitiZEICEN TS
O /NETEISEAELY

¥ R-TTF—2ICBL TR, ¥R —LR—SICRBLTEYETOTISREE
WEY,
KUY —IRFE Y OERREFHCONTIE, BAICTHEHR TS,

2~ MITSUBISHI MATERIALS CORPORATION

@Resistance - - ===rrrrasansraans R25=10kQ+3%

@B value (3T)«+errerrnrenrannanns Bosiso=23950K+2%
Ba2s/8s=3989K

@ Operating temperature range === - - - -30°C~+100°C

@ Thermal time constant (in water) - - -ACH-40,42 : 4.5sec.
ACH-45  : 5sec.
ACH-60  : 10sec.

MFeatures

@ Moisture resistant.
@ 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.

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

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

85 Y-SRI EALDEREIL P59 ~ 60 ZTHFZEL,
Please see page 59~60 for precautions when using the thermistor.
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Home Appliance

I7aVHHER For Delivery pipe of Air conditioner @

ACD-45 ACD-45
24K - <% Dimensions(mm)
Cu case PE 0.14sq.
S ) 3 @ —
L—JZS 800
\ |
Q@IEHfE - rrrrrr Roo=5kQ=+3% @Resistance == = rrrrrraananaann Roo=5kQ+3%
@B EH (BU) rerrrrrmrererenns B2si50=3950K +3% @B value (3U) =rrerrrrmrrenrnnanns B2si50=3950K+3%
Ba2siss=4025K Basiss=4025K
O FFRER e —30°C~+130°C @ Operating temperature range ==+ == - -30°C~+130°C
@ZABFTER (JKep) rerrrrerernns 5sec. @Thermal time constant (in water) - - - 5sec.
HE EFeatures
@R EICEN TN @ Moisture resistant.
@ /NEITEEE DR @Small with quick temperature response.

¥ RTT—2ICEALTIE, BHR—LR—JICERBLTHEYETOTISEEE  XRegarding R-T data, please refer to our web site.
[AF 3 ¥ Please consult us regarding the operating conditions of Thermistor sensors.
XY —ZRFL Y OFERREEHCDOVTIE, BEICTHEHATIL,

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
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e 5

fama For Instant boiler el
IBS-25 IBS-25

24K - <% Dimensions(mm)
2199 SUS ~
DI I ase @7 PVC 0.14sq. %
P \ FC I sj
132 34 b
—23 140
@IEIF v v r e rranaaan Rso=3.485kQ+2.5% ORESIStANCE * v rrrrrrnsrasranean Rso=3.485kQ+2.5%
@B EH (BQR) - rrerrrrrrnrnas Bosso=3423K=+1% @B value (BQR) -+ -+ rrerrrersnnsnes Bosiso=3423K+1%
B2sis5s=3468K B2sis5s=3468K

OFEFREEFH v rerrrrrrrens —30°C~+105°C @ Operating temperature range === - - - -30°C~+105°C
@FBFTER (JKep)rerrrrererans 0.8sec. @ Thermal time constant (in water) - - - 0.8sec.
HE BFeatures
OfitE—hravsIBh TN @Resistant to heat shock.
Q@ FLENEL @ Quick temperature response.
ORTULRT—RADAMEREICENA TN @ Stainless steel case makes resistant to corrosion.

X R-TT—RICEALTIE., BAR—LXR—JICRBLTHYET D TISERE ¥ Regarding R-T data, please refer to our web site.
WET, X Please consult us regarding the operating conditions of Thermistor sensors.
XY —I R Y OFEAREEEFICONTIE, BEECTHEBETIL,

BKkESH For Hot boiler ool
HBS-45 HBS-45

24K » sH3%  Dimensions(mm)
2 - Cu case (Ni plated) R75 45
© i PVC 0.14sq. \
5 t 5 =l ©
% \ /
jul 280 R4S
|
@E il v rrnrrrrrnnnrennnas Ros=11kQ=+3% @RESIStaNCe = rerrrrrrrarrnnrenns Ros=11kQ+3%
@B FEL (3T) rrrrrrmrnrnrnnns Basis0=3950K +2% @B value (3T)-rrrrerrrrnnssenannn Basis0=3950K+2%
B2sis5=3989K B2sis5=3989K
OFFREFH et —30°C~+100°C @ Operating temperature range ===+ - -30°C~+100°C
@FBFER (KAp) rerrererernns 3sec. @ Thermal time constant (in water) - - 3sec.
HE EFeatures
TR EICEN TS @Moisture resistant.

¥ RTT—2ITEALTIE, BHAR—LR—JICERBLTHEYETDOTISERE  XRegarding R-T data, please refer to our web site.
WET, X Please consult us regarding the operating conditions of Thermistor sensors.
Y —IRFL Y OFERRREHCDOVTIE, BEICTHEHATIL,

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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NTCH-—3A%
NTC THERMISTOR ¢

THERMISTOR SENSORS ‘0

X 8
JEiEA For Washing machine QT

WDS-60 WDS-60
24K - <% Dimensions(mm)

Cu case with dimple Fluoroelastomer 0.3sq.

——

8!
30 T
400 ‘

.*&;ﬁﬁg ---------------------- R100=33koi3% .Resistance ---------------------- R100=33in3%
@B TEH (BPR) =rerrrrrrrrrenns B25/100=3999K + 2% @B value (BPR) =rrrrrrrrrnrnannns B2s/100=3999K+2%
O FEFREEF v rrrrrrrrrens —30°C~+150°C @ Operating temperature range === - - - -30°C~+150°C
@ZABFTER (JKep)rerrerererans 10sec. @ Thermal time constant (in water) - - - 10sec.

BEE BFeatures

Ot BEICEN TS @Resistance to high temperature.

Ot iZEICEBN TS @ Moisture resistant.

X R-TT7—RICEALTIE, ¥HAR—LR—JICRBLTHEYVETDTISHERE  XRegarding R-T data, please refer to our web site.
[AF 328 X Please consult us regarding the operating conditions of Thermistor sensors.
Y —IRAE Y OERREEEICONTIE, BAICTHE TS,

HFEER For Bidet v
WTS-15 WTS-15

FZ4K - <t3%  Dimensions(mm)
§ g g: H } PE‘ 0.14sq. /
142 065 ﬁ
—24 200 |
@I rrrrrnnrrnarnnaaan R37=29.46kQ+3% @ RESISIANCE  *r = rrrrrrrnrransanenns R37=29.46kQ+3%
OB FEH (BPR) »rremrrrnnnnns:s B2s50=3948K+1.5% @B value (BPR) == s==renrnnnnnnnnn. B2s50=3948K+1.5%
B2sis5s=3984K B2ss5s=3984K
OFFREFH et —30°C~+105°C @ Operating temperature range ===+ - -30°C~+105°C
@FBFER (KAp) rerrererernns 0.5sec. @ Thermal time constant (in water) - - - 0.5sec.
BEE EFeatures
QELENIBH TELY @ Ultra quick temperature response.
ORTULRT—ADAE. MEREIZENTNS @ Stainless steel case makes resistant corrosion.

X R-TT—RICBALTIE, ¥HAR—LR—JICRBLTHEYVETDTISHEE  XRegarding R-T data, please refer to our web site.
[AF 328 ¥ Please consult us regarding the operating conditions of Thermistor sensors.
XY —ZRFE Y OFERREEMHCDOVTIE, BICTHEHATIL,

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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.;g;ﬁﬁg ...................... R0o=6.4kQ+3%

@B TEH (3T) srrrrrrererrenns Boi2s=3844K+2%
B-200=3840K

QO F R ERE e —40°C~ +80°C

@FBFTER KH) rerrrrererens 25sec.

L EEE

OKNWIERANEL, TG, MEEEIEATNS
OSHE - BIFENE (Mv1TL—Tavis, BRERMS) 2ER
O HEE. HREGEIHEATRE

¥ R-TTF—RICELTIE., BHAR—LR—JIZRBLTHYET D TISERE
WET,
KY—ZRAE Y OFERAREEMACOVTIE, BHICTHEHATIL.

2~ MITSUBISHI MATERIALS CORPORATION

THERMISTOR SENSORS

L

NTCH—32%
NTC THERMISTOR ¢

|

Home Appliance

For Refrigerator
RFG-70

R

24K - <% Dimensions(mm)

PP(polypropylene) PVC 0.14sq.
2 - \ : —
© N 4 .
25 T
500
\
@Resistance = s s rrrrrarraranrans Ro=6.4kQ+3%
@B value (3T)=-=rrrrrrrrnrernnens Bors=3844K+2%
B-200=3840K
@ Operating temperature range === - - - -40°C~+80°C

@ Thermal time constant (in water) - - - 25sec.

M Features

@Low water absorption rate, superior electrical insulation and thermal shock resistance.

@High accurecy and high reliability (Anti-migration. Thermal shock)

@For refriderator compartment or freezer compartment

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

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

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
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FFEMRE L Y
DNS &) —X

SHEANEE Y DNS DU—XI(E, RHHRYDREZIFEMTRINT S
—IREAAADFIMREEEL Y TT,

NTCH-—3A%
NTC THERMISTOR ¢

THERMISTOR SENSORS ‘e

Non-Contact Temperatu

DNS Series ez

Our DNS Series non-contact temperature sensor measures an objects temperature
without touching it by using its infrared radiation.

24K - sti& Dimensions(mm
Ttk - <tk ) .
Sensing part

1.5

O
- B g
- FR4
- _ SuUS
° [ —

= <

BER Circuit

O #EH N

Compensation Output

O #BatH
Sensing Output

I

SMR
/\/ Infrared radiation

NTC

O GND

BEE

OEEREY—IRFIZLY. BLRHBEEZER

O LB DHREBBEICLYBRE - BEGEEERR
O MiEE - MESDIEZERER

Ot YN - BELERR

L EEiKs

s IR

c EOREHERE e R25=100kQ (typ.)

. BE& ...................... Bosis0 = 4,250K (typ.)
C(EFREEE e — 30°C~ 125°C*2
. *ﬁ%ﬂ;ﬂﬁ{fﬁlﬂ .................. 0°C~ 400°C*®
RSB (BBFEE) ceeeee e 190,67
L T 89.4°x107.7°

X1 EUY LD, NEMERAOHE, @HE, MK,
ERARREEDEHICKVBEILEILLET,

X2 fEBAET L,

X3 oY EME AR E BN

X4 RELRENRNRE D63.2%2F T HE5MH

2~ MITSUBISHI MATERIALS CORPORATION

M Features

@Our precise thermistor is able to accurately measure the temperature
@Our unique output structure enables high precision and fast response time
@Tough against high temperatures and ESD

@®Reduced dimensions and weight

B Characteristics
@ Thermistor Characteristics= ==+ ======xr=u= R25 = 100kQ (typ.)
Bas/s0 = 4,250K (typ.)
@ Operating Temperature Range =======+==- -30°C to 125°C *2
@ Detection Temperature Range »==++==+=-- 0°C to 400°C *3
@ Response Time (when warm) = ==« «=xx=xx+ approximately 0.6 sec. **
[ ] Sensing Angle s = rrermrranra s 89.4°x107.7°

1 :Accuracy affected by type of material, area, shape, distance, and airflow
2 : Without any condensation

3 : Sensor unit must be within operating temperature range

»4:When it detects => 63.2% of black body temperature

KEHOBIFNZOVTIE [[FLoHIZ] £TEIZEL,

Please see [Introduction] for the handling of the products listed in this document.
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NTCH-—3A%
NTC THERMISTOR ¢

THERMISTOR ‘e

BaERE Packing form 6

Unit : mm
BERS a5
=)
PacI:' iz e 2 ¥ B &
Ingg Part number | Packing Packing form
code Qty.
E25 Code A B C D E Wi W2 r
C
$180 | ¢60
$13.0| R10.5 2.0 9.0 1.4
o RRMO8B fg fé +02 | =04 | =05 | =03 | =1.0| 0
A B w F E P1
D i 15,000 ‘ dw
TX03 A “Twe 0.37 0.67 8.0 3.50 1.75 2.0
3 #+0.08 | +£0.08 | *=0.3 | £0.05| =0.10 +0.1
T EYRA BREFTHRARLLLTL R vb
= *— Round feed hole ¢ Do Rectangular component mounting punch hole "
I — P2 Po Do T To | E5E7R Lqading
H Iy 4w
H A,Y S A 20 40 | @15 04 0.5  |#THREAN Rectangular hoe
Vo B e o I I o o .
I 9" 'T' er Lr' 'T 'T' - - -0 max | max |JUARA b Press pocket
T BlItHA R
~ < wn e A PP P RS
wnni“&%ﬁﬁﬁé’%ﬁfé RN 1172] Po Outfeeding direction
525 Code| A B C D E Wi W2 r
- $180 | ¢60
$13.0| R10.5| 2.0 9.0 1.4
E RRMOSB| +0 | +1 | 202 | +04 | 05| 03 | =10 %°
TZ05
TX05
W1
R TDO5 10.000 ‘ W,
TNO5 ’
TCO5 EYAA, EEERITIRR A B w F E P
Ti Round feed hole ¢ Do Rectangular component mounting punch hole
THO5 +H 062 | 115 | 80 | 350 | 1.75 2.0
g0/ 23 +0.10| +£0.10| +£0.3 | £0.05| =0.10 +0.1
/$E§${|‘${ mamhann ]3 :
u\ (8 HH D P | P | Do | T | T |mEm oo
BltAM
Hnﬂ ranLs tgui\ Pi[P2| Po | Outfeeding direction _56035 _:1601 ig? 13% 13?[: gm’?‘_ Rec1har;gular
LR = +0. +0. 7% ole
‘Zit;ucomponen(s mounted -0 max max
E25 Code A B C D E Wi W2 r
180 | ¢60
®13.0| R10.5 2.0 9.0 1.4
| RRMO8B fg 1’3 +02 | =04 | 05 | =03 | =1.0| 0
H
TD11 |
TN11
TH11 " A B W F E P1
T TN10 4.000 w2 162 | 24 | 80 | 350 | 1.75 4.0
TC10 ’ +0.2 | £0.2 | 0.3 | £0.05|=%0.10 +0.1
TN20 HEYFRA ERRBEATIRA
Tt Round feed hole ¢ Do Rectangular component mounting punch hole 1.0 1.8
TC20 -H- (+o.2) (+o.2)
TH20 A - F—0/o—0—0-01
[ i Al ol P2 Po Do T T: | #EN Hqading
[l e il ol el el $15| 1.1 1.4
u BIHAM 200 | 40 |\ Uo7 pw | pE $T#RE Rectangular
A Pi |P2| Po | Outfeeding direction +0.05| *=0.1 . = IVN hole
T2 “ﬂ"i—éﬁ%bf—fﬁ: -0 max max
Wit componerts mounted X ) ROBIEIE. TNIT-THI1-TN10-TC10-SC100 A TT
2Dimensions in () are for TN11, TH11, TN10, TC10, SC10.
25 Code| A B C D E Wi W2 r
$178 .1 $13.0| $21.0| 2.0 10.0 10.8
|| R1I0 | Spp [#50min! 505 | 08 | 05 | +15 | =17 | O
H
A B W F E P
1.7 41 8.0 3.55 1.5 4.0
W
P MN18 2000 W +0.2 | £0.2 | £0.3 | =0.1 | =0.1 +0.1
MH18 ’
E‘ﬂnﬁ':?%ﬁ - P2 Po Do T Tz AN Lc;]aodlieng
ma
With components EYAL EBEREAEITIRN . . X
mounted 1\. Round feed hole ¢ Do ;egtuangularcomponenlmuunlingpunchhole 2.00 4.0 ié? 13:?: li% <IEZ# Rectangular
+0.05| =01 | " A X hoe
il )¢(¢¢O O$$ml 0 max max
e e e
(el LT Ty
A Bl A
‘BL A Pi |P2| Po | Outfeeding direction

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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NTCH-—3A%
NTC THERMISTOR ¢

THERMISTOR

MEERE Packing form i o
Unit : mm
3: E = ﬂﬂ . P
%ikig i &a a % ® &
code Part number Pag@pg Packing form
THO3, TX03
TNO5, TCO5, THO5,
TZ05, TX05, TDO5, 500
TN10, TC10, TN11,
TH11,TD11, TN20,
TC20, TH20,
B RUL
MN18, MH18, GA13, Plastic bag
GH13,GA20, GH20,
CN25, CH25, GR15,| 200
BM38,BM22,BM18,
RH18
GR25 100
WHBIHLAR (RIE&LYRS) Feed direction (Side view)
GA13 P
GH13 i _ . __ _
F GA20 2’000 3 Zt Cao:?e DimTerr:ﬁons Cngje Dim:zrnlﬁons
GH20 . [GA13,GH13]2.5%3% T 6.0+1.0
t [GA20,GH2014.0+82 | | z 1.5max.
52029 R NI st s et Tbe
[ L1 L2 T P 5.0+0.5 t 3.2max.
sJl.T | T w LTS
R [ Li-Lo 1.0max. S 0.8max.
Hn—
LA Plastic cover
: J— —
%:;gg: s > 97
L aE— = &
N I . ~_Tray
VHO05 o |
(6] VH10 400 ay | ] Tk RiryhgE Ry b ()
LN10 ool o Code | Dimensions depth of pockets quantity of pockets (pcs.)
[VH05] 0.38
. 5] AB | [vH10] 0.66
[VHO5] 0.23
w P 2.16 400(20 % 20)
[VH10] 0.30
LW 50.8
T 3.96
—hIL—L
Sheet frame
HE—k
Adhesion sheet
i VHO2H—3 2%
VHO2 thermistors
S| VHO02 400
W I ws Tk BE
Code Dimensions Qty.
LW 217 |
P 20 400(20 x 20)

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.

A MITSUBISHI MATERIALS CORPORATION 92 Ploase sc6 pags 59260 1o Demem e e B et



WRIIATERE

RECOMMEND SOLDERING CONDITIONS

HEFAZDEHE  Eutectic Solder

e ] I3 AT | BIRERBS e E AT T | BIRERBUS
Air preheat Soldering Cooling Air preheat Soldering Cooling
| |
250 AT Lo 250 ATl 260C |,
. | ~ 5 N /) .
| 200 o aig 200 -
o £ .
S g 150 5 s g 190 / 150~180°C
o~ 100 //130~150C| KA o~ 100 S
© 1001/ 0 1001
+ 0
50 if *q 50 X
0 0
60~120% 107U F 60~ 120% 10M LT
60~120sec. | 10sec. or less 60~120sec. | 10sec. or less
60T 225C 607 LT

60sec. or less
1) BREBBEIRFREABEN LEDREICELTHD
DEEELTTEL,
2) AT A 100°CUAIZHEDESITHRELLET .
3) FAEMITRIE. BATEIT, RALTTIL,

1) Time shown in the above figures is measured from
the point when chip surface reaches temperature.
2) Temperature difference in high temperature part

iz IFATZEH
Part number Soldering conditions
CSA20 HESZE /N2 —> Recommended Temperature Profile
CSA30 70—k AR Flow soldering conditions
CSA70 HEZFAZDHE  Eutectic Solder ]|T7 U —dAZDIHE Lead free Solder
CDA70 ERATH  |BALNT | BB ERETR | BARTT | EE RS
Air preheat Soldering Cooling Air preheat Soldering Cooling
THos 250 ‘ 250 !
TX03 AT Ys—ssacte: Y/
TNO5 o B 200 ‘ s 200 / %
TCO05
THO5 © g 150 % @ g 150 /150 od Y
= A ~ ..
TDO5 (c) 100 / (c) 100
TX05 50 {f LN 50 ]
TZ05 0 0
TN11
TH11 60~120% 3~4%) 60~120%) 3~4t)
TD11 60~120sec. 3~4sec. 60~120sec. 3~4sec.
TN10 1) REBBEIERFREBENLEDREITELTHL 1) RERBERFRERENS LEOEREISELTNS
TC10 DEEELTTELY, DEFEELTTEL,
TN20 2) AT A 100°CURIZHEDESIZHRELLET 2) ATHA MOCLRNICHSESICHFELLET,
TC20 3) [FAFFFEIE. 2A%EF. RALTTSL, 3) [FALEIFEIE. 2AT8T. RALTTIL,
TH20
MN18 1) Time shown in the above figures is measured from 1) Time shown in the above figures is measured from
MH18 the point when chip surface reaches temperature. the point when chip surface reaches temperature.
GA13 2) Temperature difference in high temperature part 2) Temperature difference in high temperature part
GA20 should be within 100°C. should be within 110°C.
GH13 X1 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.
GH20 )78 —I3 AT Reflow soldering conditions

a7 U —I3AZDEHEE  Lead free Solder

225°C 60sec. or less
1) REBBEIRFRABEN LEOREISELTHS
DEFFEELTTSLY,
2) ATA MOCLAICHAESICHERELLET,
3) [FAFEFFEIE, 2A%RIT. RALTTIL,

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. should be within 110°C.

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.
X1 TTHO>ERDAH. F-TA—(FAEZRIEDH 3% 1 Tin plated only, and flow only.

ZODBERITONTIE, EHFEEICBHESINEHICTTERATIL, Soldering method of the other products refer to the individual specification.

[[FAERT EDO—fREEE]

@ (FALEBRENESTERLY. FALEMTHMNRTELYTSL. HFEMIC
BHhNNFEELEE AETF UL EORELLYFET,

@ [FATFFIF LREDRE/NE—2ESEITITOTTRSL,
fBL. 200°CZ#MZ HIRBEIL 50 BHLRAELTTELY,

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.

@ 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
conditions below.

Frequency : 40kHz max.
Output power : 20W/liter
Cleaning time : 5minutes max.

@ ISYIRITFMHENEL (CIEFE02wt%UT) tDETHEA TS,
Ftz. ITVIRDNKBEUEDIZE. EENFT+HTTELEBATROEREEL
STERBYFETDTITEETSILY,

(%]
BEREZOE. HANKETELEEBMNLIREL. EROREI=LDI5Y
VFELFHFEEOEENETORRELGYETOT, UTOEGEHEL

o

B K % 40kHz AT
H 520w/e
SEEERT: 5 2L

REHOBIRNDNTIE [IFLHIC] 2TFHFZSL,
Please see [Introduction] for the handling of the products listed in this document.
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MITSUBISHI MATERIALS CORPORATION

BN E NN~
BT HRELB(BF 7N R)
ELECTRONIC COMPONENTS

ELECTRONIC MATERIALS & COMPONENTS DIV.,
ADVANCED PRODUCTS COMPANY

URL.https://www.mmc.co.jp/adv/dev E-mail. devsales@mmc.co.jp

BR

2EHE

KBR

USA
CHICAGO

USA
DETROIT

CHINA
HONG KONG

CHINA
SHANGHAI

CHINA
SHENZHEN

THAILAND

MALAYSIA

KOREA

EFMRSEER B8 71297
T100-8117 WRHFFHREXADA3Z-2-3(LONZEFEIL24F)
TEL.03-5252-4673 FAX.03-5252-3291

SEREERMANY /N — BFMREET EEH HLHEEER
T460-0003 EMRAHENHXIE2-4-3(88/\—27EIL14F)
TEL.052-223-4508 FAX.052-223-4522

BBERANYA=— BIMNEEN HES ARXE 7R
T530-6028 KRIRAABRTILKKERET-8-30(OAPY T —28F)
TEL.06-6355-5004 FAX.06-6355-5032

Mitsubishi Materials U.S.A. Corporation Electronic Materials & Components Division
300 N Martingale Road, Suite 500, Schaumburg, IL 60173 USA
URL. https://www.mmus.com/ E-mail. ml-mmusdvsi@mmec.co.jp
TEL.+1-847-252-6360 FAX.+1-847-519-1736

Mitsubishi Materials U.S.A. Corporation Electronic Materials & Components Division
41700 Gardenbrook Road, Suite 120, Novi, MI 48375-1320, U.S.A.

URL. https://www.mmus.com/ E-mail. ml-mmusdvsi@mmc.co.jp
TEL.+1-847-252-6360 FAX.+1-847-519-1736

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

MMC SHANGHAI CO., LTD.

Unit 2107B, Raffles City Changning Office Tower 1
No.1133 Changning Road, Shanghai 200051 P.R.C
E-mail. ml-mmcshsl@mmec.co.jp
TEL.+86-21-6247-2951 FAX.+86-21-6247-2945

MMC SHANGHAI CO., LTD. SHENZHEN BRANCH
E15, 23F, Shenzhen Dinghe Tower, Jintian Road, Futian, Shenzhen 518033 P.R.C
TEL.+86-139-1717-4685

MMC ELECTRONICS (THAILAND) LTD.

129/2 Moo 17 Bangplee Industrials Estate, Debaratana Road, Bangsaothong,
Bangsaothong District Samutprakarn 10570 THAILAND

URL. https://www.mmeth.co.th/ E-mail. ml-mmethsi@mmc.co.jp
TEL.+66-2-315-1536 FAX.+66-2-315-1210

MMC ELECTRONICS (M) SDN. BHD.

Plot 8 Kinta Free Industrial Zone, Jalan Kuala Kangsar 31200 Chemor Perak, MALAYSIA
URL. http://www.mmem.com.my/ E-mail. ml-mmemsl@mmc.co.jp
TEL.+60-5-2913981 FAX.+60-5-2912761

MMC ELECTRONICS KOREA INC.

Suite 1102 Trade Tower, 511,Yeongdong-daero, Gangnam-Gu, Seoul 06164 KOREA
URL. http://mmckorea.com/ E-mail. ml-mmeksl@mmc.co.jp
TEL.+82-2-6000-0777 FAX.+82-2-6000-0004
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