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Quality 1s First

TEREIN-T @mEHE
The Product Quality Policy of Tateyama Kagaku Group

[RERER] ZAT—F L, A OEFENREZ MM LRI T 5,

With the slogan "Quality is First" ,we will provide the quality of products that gains customer's trust and
satisfaction.

MEREINV-T RIEHH

The Environmental Policy of Tateyama Kagaku Group

& ALRFE v — 703, REEZICET G RO RRICHRT 5] Ob L, HIERBESIO R HEE O
RELAREO VD EOTH S I 2L, BBIOMER LIS 2ORIE L 51%2T %,

it : ik oW T, https/www.tateyama.jp/iCfgf L T 3,

Basic principle : TATEYAMA KAGAKU GROUP recognizes that the protection of the global environment is one
of the highest business priorities and makes the management mission "co-existence and mutual prosperity"
with the environment and “contribution to the development of our social life”, maintaining and improving the

environment with utmost care and effort.

Behavioral guideline : Refer to https:/www.tateyama.jp/

/
SUSTAINABLE IWR#IIL—TRULME.

DEVELOPMENT  spGs(CERh#ATLET,

GE‘:.'.QALS HU<FHPE DR IZELN,

\ https://www.tateyama.jp/dt/




L HUREFIMATI/O09—
, E%Wﬁ' Business Description
HBREHMEZEERINSIICIT IFICHEEH TN, 30FLULLDER

SUREZE) RIS GRS MRBED / 9N\ T, BE - FRZERZME LEBEEMMROEE - REEZTO>TLET,
IATF16949 (BEBIEEXRAITREI R DA U AT LERRK ZREL. BBEBRICLEASATOHET,

Over 30 years of experience with technology requiring ultra-high reliability

We manufacture and sell highly reliable components based on our unique technology of thick and thin utilizing our expertise in
manufacturing components since the foundation of TATEYAMA KAGAKU CO.,LTD.

We acquired IATF16949 (Quality management system for the automotive industry), and our products are adopted for automotive
components.

ERAROICIZERES, Sit o —TERNYD
ME NI - BF}ERHTER—XIZ [Re - RD - BIRICEMIT FEEL Y] 2ELIRBSIETENTLVET,
MEOEMTAHARa O FICEEEE SN - EEESIE VY —THAR MY IO 1 7E2HERTBICTE>TULET,

The largest sales share of Si sensor in Japan

We offer a wide range of temperature sensors that contribute to safety, security and environment based on materials, processing
and automation technology.

In addition, we have the significant market share of highly reliable Si sensor developed with our original technology and mounted
on gas stove burner.

$KIn2s Resistors

TSR_G TSR_M,D (new) S TSM_G P23

EEF v T it — 2 RS RIDERF v TERHF

Thick Film Chip Resistors Surge Current Thick Film Chip Wide Terminal Type Thick
Resistors (Anti-surge) Film Chip Resistors

144

TAR_G P25 TSE_C TSN P35
FHMERETF v TES EREERER BEFy Ty bI7—4
(ZEH) (BRBER) Chip Resistor Networks
Nonmagnetic Thick Film Chip Metal Foil Chip Low Resistors

Resistors




5%?9&'3 Bﬁsihe_ss Description

— 2V &BEtT 1 Thermistor & Custom sensors

TET/TNT/TCT B

TWT (NEw) Reie Salz

TSA P41

74 Y¥—KRY FA

BEFy TH—=R4
Wire-Bondable

Thick Film Chip Thermistors

5

P39 P43

EEFy TH—3248
Thick Film Chip Thermistors

FY 9147
Chip Type

mERERZS
Temperature Compensation
Attenuator

NRBAEREEL Y —IRAFE
Temperature Sensor for STy E—42—
measuring outside air Ceramic Heater with
temperature Thermistors

FEEMEEE Y
Non-contact Temperature
Sensors

/ )

P77

P74

ARE T —AREEE Y AinFEEEE VY

PPS Temperature sensor Ring Terminal Temperature

JO—J547
Probe Type

3\ 2

A %

| P69 | P70

I7ayv-:-ke—+rKRYTH
BEEUY

Temperature Sensor for Air
conditioner

> 4

P72

ART—TIABREEVY TJYIRABRER Y
Temperature Sensor for Gas Temperature Sensor for Gas
stove stove Grill

taimee/ mKIEER
BEEUY

Temperature Sensor for Water
heater




5%?9&'3 Bﬁsihe_ss Description

Zfam Space use

JAXACRK_H P57

JAXA2160/A101 JHEst:

JAXAFRRmERE HR TS an
JAXA-Certified Components

JAXA2160/B101 J=E

F v IR RIRIEREE Fy I MaEEY—3I X4
Chip-type Film Resistor Negative-Temperature
Coefficient Chip Thermistor

)—FEaRsEY—I X4
Negative-Temperature
Coefficient Lead-type Thermistor

JAXA2210/102

YI2=Fa7REEa—X FREEEMI=F2T7RRE
Subminiature Current- Eai—X
Limiting Fuse Surface-Mount Miniature

Current-Limiting Fuse

RFID%% RFID tag

ERBXIGRFIDA ¥
Metal-compatible RFID tag

RoHS

XS
WHHOT (CEEDETIE,
L2THMNROHSIERICHISUZRE T,
12720, FHBSRIEROHSHISBRA R T,

All the products except space products in
this catalog comply with EU RoHS.




AMERF v 7% / Thick Film Chip Resistors
(—#% - BEBIER% / General, Automotive-use parts)

TSR_G AREEF v 28 / Thick Film Chip Resistors P1, P2
TJR_G/TSR_G 7 Ia—RAY RBEAMEEREF v TR / Thick Film Chip Resistors P3, P4
TSR_G AREEF v TP ¥ »/8—3EHi58 / Thick Film Chip Jumper Resistors P5, P6
TJR_G/TSR_G FEIa—X AV MRBEAREEF Y TP ¥ /—#EH28 / Thick Film Chip Jumper Resistors P7, P8
TSR_E BB F v THEH B / Low Resistance Thick Film Chip Resistors P9, P10
TSR_H SERAMREEF v 7% / High Resistance Thick Film Chip Resistors P11
TSR_U BEERIERF v FHEHSE / Precision Thick Film Chip Resistors P12
TSR_F Jruh Y3y RYRINEREETF v FHEHSE / Trimmable Thick Film Chip Resistors P13, P14
TSR_M,D it — SRAMERT v TS / Surge Current Thick Film Chip Resistors (Anti-surge) [ NEW P15- P18
TSR_A ML AREET v 752 / Anti-Sulfurated Thick Film Chip Resistors P19, P20
TSR_S EENAMREET v 728 / High Power Thick Film Chip Resistors P21
TSR_V BEATERT v JHEH% / High Voltage Thick Film Chip Resistors [ New ) P22
TSM_G,E ROAMEET v 7128 / Wide Terminal Type Thick Film Chip Resistors P23, P24
TAR_G Y - Rt AREET v T#EingE / Nonmagnetic Thick Film Chip Resistors P25, P26

£RBEIEEH / Metal Foil Chip Low Resistors

(B - ¥+ > A / Current Sensing Resistors + Shunt Resistors)

THC_C EERBIEENRT Y TS (KRADEW) / Metal Foil Chip Low Resistors(Wide terminal) P27, P28

THE_C ERBEEMT v TSR (RABET-AIESR) P29, P30

/ Metal Foil Chip Low Resistors with side terminal(Wide terminal)

TSC_C SEBARERTF v TR (E2EH) / Metal Foil Chip Low Resistors P31, P32

TSE_C SEHEERT Y TR (EDEE-ATEEA) / Metal Foil Chip Low Resistors with side terminal P33, P34

EEFy TRy k7 —2#E$125 / Chip Resistor Networks
(—fi% - BEIERZ / General, Automotive-use parts)

TSN EBEFy T2y k7—2EH2 (&) / Chip Resistor Networks(Convex Termination) P35, P36

TF @B CHEAOBERIE “TS*/TC*« # “TF*“ [CBEEBATIET L,

/If you or your customer uses TF*- part number description, Please use TS* / TC*- part number description instead of TF*- part number
description.

FAZOTIEBORNBEFEUEETIEENHYET  EEXRUEERIC, MALFRERETRBEHER TSN,

/Specification gives herein may be changed at any time without prior notice. Please check specifications before you order and/or use.




BEF v 7Y —=3 X4 /Thick Film Chip Thermistors

(—f% - BENERAS%, 74> I & / General, Automotive-use parts, Chip thermistor arrangement)

TET/INT/TCT | B » 7#—3 X4 / Thick Film Chip Thermistors [ NEW ] P37, P38
- BREMNASBAEREEE VY P39

/ Temperature Sensor for measuring outside air temperature for Car
- JEEMEE+ Y / Non-contact Temperature Sensors P40
JREMHIEREZESRS / Temperature Compensation Attenuator
(GEIE. —fB#23 A% / Communication-use, General parts)
TSA BEMIERZES / Temperature Compensation Attenuator P41, P42
352y EPa—)L /Ceramic Module
(hRH LB AT | Customized sensor)
- Y—ZREF+tF2v9E—%— / Ceramic Heater with Thermistors P43
[EiE ESD /\1) R4 / Thick Film ESD Varistors
(B¢ EL HRESRT / ESD protector)
TCV JEfE ESD /\1) X4 / Thick Film ESD Varistors P44
£Exths RFID 24 / Metal-compatible RFID tag
(BE&SAITA 1) £F )L RFID 2 4 / Original RFID tag for metal Products)
MTA £Extit RFID 24 / Metal-compatible RFID tag P45, P46
% / Specification
(IEH—E, tEde, IRERZHESE / Spec list, performance, packaging, etc. )
- {E%E1E Reliability MAMEEF v FHEHEE /Thick Film Chip Resistors P47
- {E481% Reliability [EWEF v FH—3 X4 /Thick Film Chip Thermistors P48
— [$A 2441+ Soldering P49, P50
- 184 Packing P51, P52
- {t#—%& Spec Table P53 - P55
— Y FILT w5 Sample-Book P56

FAZOTIEBORNBEFEUEETIEENHYET  EEXRUEERIC, MALFRERETRBEHER TSN,

/Specification gives herein may be changed at any time without prior notice. Please check specifications before you order and/or use.




INDEX

ZEFHBFFA /AEROSPACE USE

(=HFMA - 5158 & / Space use, high reliability parts)

JAXACRK_H | FHRAFZAEEERIT v THEEERR P57
/ RESISTORS, CHIP, FIXED, FILM, HIGHRELIABILTY, SPACE USE

JAXA2160/A101 | FHEAZRERERLT v THAKNEY —I R4 P58
/ THERMISTORS, CHIP, NEGATIVETEMPERATURECOEFFICIENT, HIGHRELIABILITY,
SPACE USE

JAXA2160/B101 | FHFAXREEMERIL) — FREKMEY—I R4 P59
/ THERMISTORS, LEADED, NEGATIVETEMPERATURECOEFFICIENT, HIGHRELIABILITY,
SPACE USE

JAXA2210/101 | FHAXREEERIAY I3 =F17RRE21—X P60
/ FUSES, SUBMINIATURE, CURRENT-LIMITING, HIGHRELIABILITY, SPACE USE

JAXA2210/102 | FTHEAXAEEERIROARER I -F27RRE21—-X P61
/ SURFACEMOUNT, MINIATURE, CURRENT-LIMITING, HIGHRELIABILITY, SPACE USE

CRG F v IR RIEERE JAXACRK 1 FEFEAERA TV 2700 7)) BMAESHEER P62
/ JAXACRK Engineering model for ground-evaluation Part number Comparison table

SFU/SFC J— Fi &ERERER £ 12— X JAXA2210/101&102_#h F RS (1Y 7900 87 0) B&RESXELE | P63
/ JAXA2210/101&102 Engineering model for ground-evaluation Part number Comparison table

SCT F v IRERMEY — I X4 JAXA2160/A101_#8 EFFMFAERS (1vY 27U05 177 )) BSRBEER LR P64
/ JAXA2160/A101 Engineering model for ground-evaluation Part number Comparison table

SLG J— FRERMY— I 242 JAXA2160/B101 i EEFAAERG (Tvy' 2700 1)) BMEESREER P65
/ JAXA2160/B101 Engineering model for ground-evaluation Part number Comparison table

FLCRK MEFHERERT v T RIRERS P66
/ RESISTORS, FIXED, FILM, CHIP, AEROSPACE USE

- I F&H>EMI / Over plating service P67

AHIOTIEHOABEFEKERT HHEANHYFET  fEXRVEERATIC. MALRELE TRREMHER TS,

/Specification gives herein may be changed at any time without prior notice. Please check specifications before you order and/or use.




RE - FRARELY

1 / Temperature Sensor for Home Appliances and Household Appliance

ARATFT—TILHEEE Y / Temperature Sensor for Gas stove P69
GYIREEEVY / Temperature Sensor for Gas stove Grill P70
IHYyx 5e—42—FHEEL Y / Temperature Sensor for IH Cooking Heater P70
AV RBER Y / Temperature Sensor for Hot water storage tank P71
Wiss - BKEEREERVY / Temperature Sensor for Water heater P72
EiRsmEREEE Y / Temperature Sensor for Wiring devices P72
mERERRAERE VY / Temperature Sensor for Rice Cooker P73
I7av-kb—rROTREERVY / Temperature Sensor for Air conditioner P74
J7roe—4—HREL Y / Temperature Sensor for Fan Heater P75
EFLVCRHEBEEEVY / Temperature Sensor for Microwave Oven P76
HHAEELY Y / Temperature Sensor for Car/HEV

AREiEr —REBEER VY / PPS Temperature sensor P77
AinFREER Y / Ring Terminal Temperature sensor P77
EEHIHARE Y Y / Temperature Sensor for Industrial Equipment

GHP oYL yYyREBEEEVY / Temperature Sensor for GHP compressor P78
BEERGHAREE Y / Temperature Sensor for Vending Machine P79
Ya—4—XEREtVY / Temperature Sensor for Refrigerated Showcase P79
ERMWMAREr Y / Temperature Sensor for Construction Machinery P80

AHIOTIEHOABEFEKERT HHEANHYFET  fEXRVEERATIC. MALRELE TRREMHER TS,

/Specification gives herein may be changed at any time without prior notice. Please check specifications before you order and/or use.




B FiEF & Term definitions

(]
Rt

AR I

JEHEE G

Memo

NEW

MR @

%fsﬁ:ﬁ: Mass production

NDRE L fn Customized production

HERTELRIEERTFELNHHEM

It 1s likely to stop supporting production

A FE Memo

%ﬁ «.@ I:ﬁ:l New production

F?ﬁ % EF' D ﬁ% fm Under development

RoHS i\'_I'FL:\ RoHS Compliant
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Chip Component

ATYEET v B e

Thick Film Chip Resistors

SEGRIREL covovererrrerncnns

Metal Foil Chip Low Resistors

BTV TRy T — IR -

Chip Resistor Networks

EHE?’—\y j°-|j-_s Zg ...........

Thick Film Chip Thermistors

551r§ ﬁIEﬂEJZE% ................

Temperature Compensation Attenuator

tas\yQZE:J“J_)lj ...........

Ceramic Module

EHE ESD /\“IJZQ ............

Thick Film ESD Varistors

LETG RFID 94  ceceecreces

Metal-compatible RFID tag

it TR R R R R R R R L LR R R R R

Specification

FAZEFEaRaREE] v eeee

Aerospace Use



TSR_G

0

ANMEEF v 7S/ Thick Film Chip Resistors

B HeEE/RFE

1)

Protective Coating

R E

T &

Inner plating

Outer plating

Construction/ Feature

- 0603 56332MIMIR T —XEER L TLET,

TSR_G series consist of 9 types from 0201 to 2512 inch.
CSBREEOEME ALY L—XERERAICEY . BMEEENEONET,
High reliability with triple layers of electrodes and metal graze thick film

resistive element.

s )yJo—, 72—RFAEMFOVWThIZERELET,

Suitable for both flow and reflow soldering.

- AEC-Q200IZ & RS ATRET T
AEC-Q200 is available.

s = HEEE . — s
N Regstive Element Inner Electrode ROHS*E‘% 1= ;dm LT i j- °©
EHET LSRR RoHS compliant.
High Purity Alumina Substrate
B SFZEER Type Designation
[ 1R || 6G || T || J 101 v
| ik | Mkt =R EREHaE N o
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
T=RT~HY D=%0.5% 101:10% 10'—100Q V=F—EvY
T=Marking F=%1% 473:47% 103—47k Q V=Taping
TSV y=RREL G=%2% 1R0—1.0Q
Nil=No Marking J=£5% 1073:107 X 103—=107k Q
B /ME<tiE Dimension
27N Inch BERE
. L W t a b d
Type size Qty |
TSR20G | 0201 | 0.60%0.03 | 0.30%+0.03 | 0.23%+0.03 | 0.13%£0.05 | 0.15%£0.05 | 10,000pcs :
TSR16G | 0402 | 1.00%=0.05 | 0.50=%£0.05 | 0.35%=0.05 | 0.20=%0.10 0.25 +8(1)8 10,000pcs
TSR3G 0603 | 1.60%0.15 | 0.80%0.15 | 0.45%0.10 | 0.30£0.20 | 0.30%£0.20
TSR6G 0805 | 2.00x=0.20 | 1.25%0.10 | 0.50%£0.10 | 0.40%£0.20 | 0.40%0.20
TSR8G | 1206 | 32070051 1.60+0.05 0.50%0.25 5,000pcs | L
-0.20 -0.15 .
2.5040.20 0.50£0.20
TSR4G 1210 | 3.20%0.20 ’ ’ 0.50£0.20
-0.10 | 0.60=0.10
TSR2G 2010 | 5.00x0.20 | 2.50%0.15 0.60£0.20 | 0.50%0.30
TSR5G 1812 | 4.50%0.20 3.90-£0.20 0.50£0.20 | 0.50%0.20 4,000pcs
TSR1G 2512 | 6.30%£0.20 T 0.70%x0.20 | 0.70%0.20

Unit : mm




TSR G -
— s E
B Ef Rating
ik b= e £/ EHESERE ( Q)
. - .
278 £AH ﬁI\F/IHEE ’EiﬁgE O'M§ﬁ1éﬁ B R R Resistance Range
Type | Rated wﬂi’; o e:‘l’(‘); 4 Terﬁeg;trﬁe TCR +0.5% +1% +2% +5%
Power g WV P E96,E24 E96,E24 E24 E24
Voltage Voltage Range
+200ppm/°C 100~1M 100~10M | 100~10M
TSR20G | 0.05W 25V 50V -55~+125°C | =+ 250ppm/°C S 10~97.6 10~91 10~91
+400ppm/°C 1.0~9.1
+100ppm/°C | 200~1M 200~ 1M
+200ppm/°C | 10~196 10~196 10~1M 10~1M
TSR16G | 0.1W . 3.9~9.76 3.9~9.1 3.9~9.1
+
*+350ppm/"C — | 1.02M~10M | 1.1IM~10M | 1.1M~10M
75V 100V + 400ppm/°C 1.0~3.83 1.0~3.6 1.0~3.6
+100ppm/°C 10~1M 10~1M
-+ ° ~ ~
TSR3G | 0.125W +200ppm/°C 10~1M 10~1M
-+ 35000mC S 1.0~9.76 1.0~9.1 1.0~9.1
*+20UPp 1.02M~10M | 1.1IM~10M | 1.1M~22M
+100ppm/°C | 10~1M 10~1M
+200ppm/°C 10~1M 10~1M
. 3.9~9.76 3.9~9.1 3.9~9.1
+
TSR6G | 0.25W | 150V 300V *+250ppm/C — |1.02M~5.1M| 1.1IM~5.1M | 1.1M~5.1M
. 1.0~3.83 1.0~3.6 1.0~3.6
+
*+350ppm/"C 511M~10M | 5.6M~10M | 5.6M~22M
+100ppm/°C | 10~1M 10~1M
+200ppm/°C 10~1M 10~1M
. 3.9~9.76 3.9~9.1 3.9~9.1
+
TSR8G | 0.33W +250ppm/"C — |1.02M~5.1M| 1.IM~5.1M | 1.1M~5.1M
-55~+155°C . 1.0~3.83 1.0~3.6 1.0~3.6
+
*+350ppm/"C 511M~10M | 5.6M~10M | 5.6M~22M
+100ppm/°C | 10~1M 10~1M
+9200ppm/°C 10~1M 10~1M
TSR4G | 0.5W
+250ppm/°C - 3.9~9.76 3.9~9.1 3.9~9.1
+350ppm/°C 1.0~3.83 1.0~3.6 1.0~3.6
+100ppm/°C | 10~1M 10~1M
=+200ppm/°C 10~1M 10~1M
2 4
TSR2G 0oV 0oV +250ppm/°C - 2.2~9.76 2.2~9.1 2.2~9.1
0.75W + 350ppm/°C 1.0~2.15 1.0~2.0 1.0~2.0
’ =+100ppm/°C 10~1M 10~1M
=+200ppm/°C 10~1M 10~1M
TSR5G +950ppm/°C S 2.2~9.76 2.2~9.1 2.2~9.1
+ 350ppm/°C 1.0~2.15 1.0~2.0 1.0~2.0
+100ppm/°C 10~1M 10~1M
+9200ppm/°C 10~1M 10~1M
+950ppm/°C 2.2~9.76 2.2~9.1 2.2~9.1
TSR1 1
SR1G w +350ppm/°C —_ 1.0~2.15 1.0~2.0 1.0~2.0
. 0.27~0.91
~+ 27~0. 27~0.
0~+800ppm/°C (E24) 0.27~0.91 | 0.27~0.91
B SEEHEREME Power Derating Curve
FERE / Ambient temperature U FERSRE / Terminal temperature
100 100
g 16&366&86 g
L2 ¥ [ sc2G5616 | Lo ¥ \
R w0 N SR 16G,36,6G.8G,
P o \ R o 4G,2G,5G,1G \
@2 40 N @2 40
e 20G \ e \
:E’j 20 \ S E 20
- N g, \
-60 -40 -20 0 20 40 60 80 100 120T 140 TlGO -60 -40 -20 0 20 40 60 80 100 120 140 T160

-55 70
JAERE / Ambient temperature [°C]

FBEREMN 10°CEB A 55HEE. EROBEFMRIZH > TERE

EBERLTTSEL,

In case of ambient temperature above 70°C, rated power shall be

derated in accordance with above Power Derating curve-chart.

125 155

-55

125

i FERBE / Terminal temperature [°C]

155

WFEGREN 125°CEB R HIHE(E. LROBFEMRIZH > TER
BHEERLTTFEL,
In case of terminal temperature above 125°C, rated power shall be
derated in accordance with above Power Derating curve-chart.

_2_




TJR_G/TSR_G >1)—X
(7 2 a—X A2 A% Amusement use only

0

ANMEEF v 7S/ Thick Film Chip Resistors

B ®EH#E&E/BE Construction/ Feature

R

Protective Coating

Inner plating

R

Resistive Element

WEEE
Inner Electrode

BHET LS FER

- 100561 563320 TR T —XEEBRLTULET,
TJR_G/TSR_G series consist of 7 types from 0402 to 2512 inch.
- BEBENEBE A ZILY L—XERERAKICKY . BLMEEENELNET,

NEHoE High reliability with triple layers of electrodes and metal graze thick film
Outer plating resistive element.
T % - y70—, 70—RFAERTFOVTRIZERIELET,

Suitable for both flow and reflow soldering.
- ROHS$ERIZHIE L TLVET,
RoHS compliant.

High Purity Alumina Substrate

B %FEBEAM Type Designation

TJR 1G/2G/4GI8G/6G/3G # 4 F(REEE : #itlgdm) TJR 1G/2G/4G/8G/6G/3G Type (Protective Coating : Epoxy resin)
| T«lm || 6|G || T L3 | 1|01 || T T |
| RiE | TR, B &5 ERETSE AFMEIE ag BmEI—F
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing Customer code
T=RTHY D=+0.5% 101:10 X 10'>1009Q V=F—EvJ WEEER : flA
T=Marking F=%x1% 473:47 % 103—47k Q V=Taping Customer Option
TS5y =RREL G==%2% 1R0—1Q A
Nil=No Marking J=%5% 1073:107 X 103—107k Q WEREE &
Nil
TSR 16G % 4 F(1REEJ% : #tlEM) TSR16G Type (Protective Coating : Epoxy resin)
[ TR | 166G | | J | | 101 || v
| RiE | TR, B ERETSE AFMEIE ag
Product Code Size, Characteristics Resistance Tolerance Nominal Resistance Packing
D=%0.5% 101:10x 10'—100Q V=F—EvY
F=%+1% 473:47 % 103—47k Q V=Taping
G=%2% 1RO—1Q
J=£5% 1073:107 X 103—107k Q
B #N#<tiE& Dimension
528 Inch TEHE
. L w t a b i
Type size Qty ‘ L
0.25 +0.05 a a
TSR16G | 0402 | 1.00%0.05 | 0.50%+=0.05 | 0.35%+=0.05 | 0.20*=0.10 -0.10 10,000pcs <>
TJR3G 0603 | 1.60*+0.15 | 0.80%£0.15 | 0.45%+0.10 | 0.30%=0.20 | 0.30%*=0.20 5,000pcs
TJR6G 0805 | 2.00*£0.20 | 1.25%0.10 | 0.50%£0.10 | 0.40%=0.20 | 0.40%*0.20 5,000pcs
TIRG | 1206 | >OTO00 | LOOTOO 1 0.60£0.10 | 0.50£0.25 | 0.50£0.20 | 5,000pcs w
2.50+0.20 Q )
TJIR4G 1210 | 3.20=%=0.20 -0.10 0.60%+=0.10 | 0.50%=0.20 | 0.50=%=0.20 5,000pcs b Unit : mm
TJR2G 2010 | 5.00%£0.20 | 2.50%£0.15 | 0.60%£0.10 | 0.60%=0.20 | 0.50%*=0.30 4,000pcs
TJR1G 2512 | 6.30%£0.20 | 3.20%£0.20 | 0.60%£0.10 | 0.70%=0.20 | 0.70%=0.20 4,000pcs




TJR_G/TSR_G ¥1)—X

=
S2—XAYFEE) s E
(7 2 2a—X 42 FAE)Amusement use only
B Ef Rating
ik b= e £/ EHESEE ( Q)
h =] 3] 3
Rtk 25 EI\F/IHEJ:T: ﬂiﬁ%ﬁ: émfi'ﬁf R RS Resistance Range
Type Rated wﬂi’; o e:‘l’(‘);a 4 Tergeg;tfl‘ie TCR +0.5% +1% +2% +5%
Power g1 WV P E-96,E24 E-96,E24 E-24 E-24
Voltage Voltage Range
+100ppm/°C | 200~1M 200~ 1M
+200ppm/°C | 10~196 10~196 10~1M 10~1M
TSR16G | 0.1W . 3.9~9.76 3.9~9.1 3.9~9.1
+
*+350ppm/C - 1.02M~10M | 1.1IM~10M | 1.1M~10M
75V 100V + 400ppm/°C 1.0~3.83 1.0~3.6 1.0~3.6
+100ppm/°C | 10~1M 10~1M
+200ppm/°C 10~1M 10~1M
TIRSG | 0.125W 350G - 1.0~9.76 1.0~9.1 1.0~9.1
=oolbp 1.02M~10M | 1.1IM~10M | 1.1M~22M
+100ppm/°C | 10~1M 10~1M
+200ppm/°C 10~1M 10~1M
3.9~9.76 3.9~9.1 3.9~9.1
+ 0,
TJR6G | 0.25W | 150V 300V +250ppm/"C — | 1.02M~5.1M| 1.1IM~5.1M | 1.1IM~5.1M
. 1.0~3.83 1.0~3.6 1.0~3.6
+
*+350ppm/C 5.11M~10M | 5.6M~10M | 5.6M~22M
+100ppm/°C | 10~1M 10~1M
+200ppm/°C 10~1M 10~1M
-55~+155°C . 3.9~9.76 3.9~9.1 3.9~9.1
+
TJR8G | 0.33W +250ppm/"C — |1.02M~5.1M| 1.1IM~5.1M | 1.1M~5.1M
. 1.0~3.83 1.0~3.6 1.0~3.6
+
*+350ppm/C 511M~10M | 5.6M~10M | 5.6M~22M
+100ppm/°C | 10~1M 10~1M
+200ppm/°C 10~1M 10~1M
TIRAG 0.5W + 250ppm/°C - 3.9~9.76 3.9~9.1 3.9~9.1
+350ppm/°C 1.0~3.83 1.0~3.6 1.0~3.6
200V 400V +100ppm/°C | 10~1M 10~1M
+200ppm/°C 10~1M 10~1M
TJR2G | 0.75W + 250ppm/°C N 2.2~9.76 2.2~9.1 2.2~9.1
+350ppm/°C 1.0~2.15 1.0~2.0 1.0~2.0
+100ppm/°C | 10~1M 10~1M
=+200ppm/°C 10~1M 10~1M
—+ O ~ ~ ~
TIRIG W =250ppm/C 2.2~9.76 2.2~9.1 2.2~9.1
+ 350ppm/°C - 1.0~2.15 1.0~2.0 1.0~2.0
. 0.27~0.91
~+ ~ ~
0~+800ppm/°C E24) 0.27~0.91 | 0.27~0.91

B SREHEREE Power Derating Curve

FEERE / Ambient temperature
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N,
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JEIERE / Ambient temperature [°C]

FABEREMN 10°CERBA HHEE. EROBEFMIRICH > TERE
NEERLTTIL,

In case of ambient temperature above 70°C, rated power shall
be derated in accordance with above Power Derating curve-
chart.

iEFERREE / Terminal temperature
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i FERBE / Terminal temperature [°C]
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BENEERLTTIL,
In case of terminal temperature above 125°C, rated power shall
be derated in accordance with above Power Derating curve-




TSR_G

0

AREEF v T2 v 2 /—IEH 3/ Thick Film Chip Jumper Resistors

B ®}5EE/5E Construction/ Feature

Protective Coating

BEHK =
COnductor Element
BHET LI TEIR

High Purity Alumina Substrate

Inner Electrode

B %FEBEAM Type Designation

- 0603 56332MIMWIK T ) —XEBRE L TLET,

TSR_G series consist of 9 types from 0201 to 2512 inch.
-BEEENEBE ALY L—XERERAKIZKY . SLMEBENELNET,

- AEC-Q200I= £, ® S ATRE T,
AEC-Q200 is available.

- ROHS$ERIZHE L TLVET,
RoHS compliant.

g\fci);:iing High reliability with triple layers of electrodes and metal graze thick film
T resistive element.
Inner plating s oa—, Z—FAEFFOVWTRIZERELET,
— Suitable for both flow and reflow soldering.

[ TR || 6G | | T | | R0O0O | [ 4 |
| | Tk, HE TS AFHERIE ag
Product Code Size, Characteristics Marking Nominal Resistance Packing
T=%R7HY RO0O—Tx v/8— V=F—Ev5
T=Marking Jumper V=Taping
IS LH=RREL
Nil=No Marking
B 5N#<tiE Dimension
N Inch axEH=
. A" t a b | L
Type size Qty
TSR20G | 0201 | 0.60%0.03 | 0.30%+0.03 | 0.23%+0.03 | 0.13%+0.05 | 0.15%+0.05 | 10,000pcs : <
TSR16G | 0402 1.00x£0.05 | 0.50%=0.05 | 0.35%=0.05 | 0.20%+0.10 0.25 +8(1)g 10,000pcs
TSR3G 0603 1.60x0.15 | 0.80%=0.15 | 0.45%*0.10 | 0.30=%+0.20 | 0.30%=0.20
TSR6G 0805 | 2.00%+0.20 | 1.25%+0.10 | 0.50%=0.10 | 0.40%=0.20 | 0.40%=0.20 w
TSR8G | 1206 | 2207005 | 1.60+0.05 0.50+£0.25 5,000pcs | <) L
-0.20 -0.15 b b Unit : mm
5504020 0.50%=0.20
TSR4G 1210 | 3.20%0.20 : ' 0.50=%+0.20
-0.10 | 0.60%0.10
TSR2G 2010 | 5.00%£0.20 | 2.50%+0.15 0.60%+0.20 | 0.50%+0.30
TSR5G 1812 | 4.50%=0.20 3.90-£0.20 0.50%+=0.20 | 0.50%+=0.20 4,000pcs
TSR1G 2512 | 6.30*=0.20 T 0.70%=0.20 | 0.70%=0.20
B E# Rating
8
- ENER | BEAAMER | ENAREE | ERGTEEE | COORE | g
Rated Max. Overload Rated Ambient | Rated Terminal P g Resistance
Type Temperature
Current Current Temperature Temperature s Range
TSR20G 0.5A 1.0A -55~+125°C
TSR16G
TSR3G 1.0A 2.0A
TSR6G
13 o <
TSR8G +70°C +125C 55~ +155°C =50mQ
TSR4G 2.0A 4.0A
TSR2G ’ ’
TSR5G
TSR1G




TSR_G

B
Rt

B S EREREEIE Current Derating Curve
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In case of ambient temperature above 70°C, rated current shall
be derated in accordance with above Current Derating curve-
chart.
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BEREERLTTIL,

In case of terminal temperature above 125°C, rated current
shall be derated in accordance with above Current Derating
curve-chart.




TJR_G/ TSR_G

(7 2—X A2 M%) (Amusement use only)

0

ALEEFvY To v o/ \—EH38/Thick Film Chip Jumper Resistors

B ®}5EE/5E Construction/ Feature

RER
Protective Coating

- 10055 56332M TR TV —XEBELTWET,
TJR_G/TSR_G series consist of 7 types from 0402 to 2512 inch.

gﬁ?;ing F3BREDEELE AT L—XERBRAICEY . SIMEEENFLAET,
High reliability with triple layers of electrodes and metal graze thick film
I}ﬁf"ﬁmng resistive element.
) 7E— JE—RAERTOVTRIZERELET,
#EH MEEE Suitable for both flow and reflow soldering.

Conductor Element Inner Electrode

- ROHS$ERIZHE L TLWET,
RoHS compliant.

BEMET LI FRIR
High Purity Alumina Substrate

B %FEBEAM Type Designation

TJR 1G/2G/4GI8GI6G/3G # 4 T(1RENE : #ils &) TJR 1G/2G/4G/8G/6G/3G Type (Protective Coating : Epoxy resin)

[ TR ]| 6G || T | | R00 || v A |
| &iE | ok, it R N EES BEaI—F
Product Code Size, Characteristics Marking Nominal Resistance Packing Customer code
T=RT7HY ROO—Tr v/8— V=F—Evy FEEETE  HIA
T=Marking Jumper V=Taping Customer Option
TSV =RTREL A
Nil=No Marking EEEER: &
Nil
TSR16G 2 A F(REIE - #ilETH) TSR16G Type (Protective Coating : Epoxy resin)
[ TR || 16G || | | R00 || v
| &iE | ok, it R N EES
Product Code Size, Characteristics Marking Nominal Resistance Packing
T=RTHY RO0O— ¥ /18— V=F—EvY
T=Marking Jumper V=Taping
TSV =RTREL
Nil=No Marking
B 5#5<TiE Dimension
i2 7 Inch BEHE
. L w t a b ;
Type size Qty
0.25 +0.05 ‘ k
TSR16G | 0402 | 1.00%=0.05 | 0.50%0.05 | 0.35+=0.05 | 0.20%+=0.10 : _0'10 10,000pcs
: 2 P
TJR3G 0603 | 1.60%£0.15 | 0.80+0.15 | 0.45%+0.10 | 0.30%=0.20 | 0.30%=0.20
TJR6G 0805 | 2.00%+0.20 | 1.25+0.10 | 0.50%£0.10 | 0.40%=0.20 | 0.40=%=0.20
TJRSG | 1206 | 2010-051 1.60+0.05 0.50%0.25 5,000pcs
-0.20 -0.15 w
2.5010.20 0.50=%=0.20
+ : : +
TJRAG | 1210 | 3.20£0.20 010 | 0.60%0.10 | 0.50£0.20 - g .
TJR2G 2010 | 5.00%£0.20 | 2.50+0.15 0.60%+0.20 | 0.50=%£0.30 £.000 b b
TJRIG | 2512 | 6.30+0.20 | 3.20£0.20 0.70+0.20 | 0.70£0.20 | “°°0PCS




TJR_G/ TSR_G

(7 2—X A2 M%) (Amusement use only)

0

B Ff& Rating

8
- gy | REARRER | ENEEEE | EESTOEE AR —
f Max. Overload | Rated Ambient Rated Terminal P g .
Type RatedCurrent Temperature Resistance Range
Current Temperature Temperature Range
TSR16G
TJR3G 1.0A 2.0A
TJR6G
TJR8G +70°C +125C -55~+155°C =50mQ
TJR4G 2.0A 4.0A
TJR2G
TJR1G
B SFREREEME Current Derating Curve
EIFRE / Ambient temperature IEFEGRRE / Terminal temperature
100 100
80 M 2
60 \ 60 \
\

20

N,

-60| -40 -20 0 20 40 60 80 100 120 140 TIED
-55 70 155
JEIERE / Ambient temperature [°C]

FBREMN 10°CEBA 5HE . EROBEFHMIRICH > TERE
REBFLTTSL,

In case of ambient temperature above 70°C, rated current shall
be derated in accordance with above Current Derating curve-
chart.
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i FEREE / Terminal temperature [°C]

ImFENRED 125°CEB R 1565, EROBEFHBRICH>TE
BEREERLTTSL,

In case of terminal temperature above 125°C, rated current
shall be derated in accordance with above Current Derating
curve-chart.

EHRETL
Percent rated current [%]




TSR_E

0

BIEINAKEIREF v 728 /Low Resistance Thick Film Chip Resistors

B ®}5EE/5E Construction/ Feature

B
Protective Coatin; N . o
et CER. T4 EBREOTRRHERSZTT,
Current detecting resistor for power supplies, motor circuits, etc.
nanor SBEEOBEE A 5107 L—XEREREICE Y . BUEEESBINET,
e High reliability with triple layers of electrodes and metal graze thick film
;ﬁf’ﬁtmg resistive element.
+ AEC-Q200IZ £ ®IGRIBET T,
;{Ee’:—;stive Elemer;L E;‘ﬁe’?gectrode AEC-Q200 iS aVaﬂable.
BHETLEFER * ROHSEES TG LTWWET,
High Purity Alumina Substrate ROH S Complian t.
B SFEBEM Type Designation
[ mR | 6E | | T J R10 || v
| &8 | Tk, L T EREHEE BEERIE a%
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
E={E#EH T=RTHY F=%1% R10—0.10Q V=F—EvY
E=Low Resistance T=Marking G=%2% R47—0.47Q V=Taping
IS5 Uo=RREL J=£5%
Nil=No Marking
B 5N#<tiE Dimension
273 Inch aAENE
. L w a b \
Type size Qty
0.25 +0.05
TSR16E 0402 1.00£0.05 | 0.50%=0.05 | 0.35%£0.05 | 0.20%£0.10 -0.10 10,000pcs
. t
TSR3E 0603 | 1.60*=0.15 | 0.80%+=0.15 | 0.45*=0.10 | 0.30%=0.20 | 0.30=%0.20
TSR6E 0805 | 2.00%+0.20 | 1.25%+0.10 | 0.50=%=0.10 | 0.40=%£0.20 | 0.40=%=0.20
w
TSRSE | 1206 | °52070-05 | 1.60+0.05 0.50£0.25 5,000pcs
-0.20 -0.15
T 0.50%0.20 ) .
TSR4E 1210 | 3.20£0.20 ’ _0'10 0.60%+0.10 | 0.50%0.20 b b nit : mm
TSR2E 2010 | 5.00*=0.20 | 2.50%+0.15 0.60%0.20 | 0.50*=0.30 4.000
TSR1E 2512 | 6.30%£0.20 | 3.20=%=0.20 0.70%=0.20 | 0.70%=0.20 ’ pes
B Ef Rating
EHE fE AR B EHmEE
i 27N Bh Operating EIURERE Resistance Range
Type Rated Temperature T.C.R +1% +2% *5%
Power Range E96,E24 E24 E24
+250ppm/°C 0.2~10Q 0.2~10Q 0.2~10Q
TSRIGE | 0.126W +350ppm/°C 0.1~0.18Q 0.1~0.18Q
+250ppm/°C 0.2~10Q 0.2~10Q 0.2~10Q
TSR3E 0.2W =+ 350ppm/°C 0.1~0.18Q 0.1~0.18Q
+200ppm/°C 0.2~10Q 0.2~10Q 0.2~10Q
TSR6E 0.25W +250ppm/°C 0.1~0.196Q 0.1~0.18Q 0.1~0.18Q
+100ppm/°C 0.2~10Q 0.2~10Q 0.2~10Q
TSR8E -55~+155°C +200ppm/°C 0.1~0.196Q 0.1~0.18Q 0.1~0.18Q
0.5W =+ 350ppm/°C 0.047~0.091Q 0.047~0.091Q
SRAE + 100ppm/°C 0.2~10Q 0.2~10Q 0.2~10Q
+200ppm/°C 0.1~0.196Q 0.1~0.18Q 0.1~0.18Q
+100ppm/°C 0.1~10Q 0.1~10Q 0.1~10Q
TSR 2E 0.75W +350ppm/°C 0.047~0.091Q 0.047~0.091Q
+100ppm/°C 0.1~109Q 0.1~10Q 0.1~109Q
TSR1E 1w =+ 350ppm/°C 0.047~0.091Q 0.047~0.091Q




TSR_E

8 E

B AFEEHEREHIE Power Derating Curve
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In case of ambient temperature above 70°C, rated power shall
be derated in accordance with above Power Derating curve-
chart.
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B ZEEEBEELESR Surface Temperature Rise
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In case of terminal temperature above 125°C, rated power shall
be derated in accordance with above Power Derating curve-
chart.
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TSR_H

B0
Rt

BENAKEEF v 71288 /High Resistance Thick Film Chip Resistors

B ®}5EE/5E Construction/ Feature

Protective Coating

HEHOE
Outer plating

Tithox
Inner plating

£

Resistive Element Inner Electrode

BHET LI TER
High Purity Alumina Substrate

s BEROERE2TM~10GQ IR ST SIEHMEETT .
Responding to high R/V,27M to 10G Q.

CEBEE VY OSEERICELETF Y TERSTT,
Appropriate for Pyroelectric sensor and Voltage divider.

-y o0—, JA—BFAEFFOVTRIZSERELET,
Suitable for both flow and reflow soldering.

WEEE + AEC-Q200IZ £ R IGAIEET T,
AEC-Q200 is available.

- ROHSERITHIG L TWET,

RoHS compliant.
B SFEBEM Type Designation
[ TR || 6H | | K 108 || v |
| EXE | TR, it ERERSE AFERIE a
Product Code Size, Characteristics| |Resistance Tolerance Nominal Resistance Packing
H=&EH J=%5% 476:47x 105—4TM Q V=F—EvY
H=High Resistance K=%10% 108:10% 108—1GQ V=Taping
M=£20%
B 5N#<tiE Dimension
N Inch A=
. L w t b L
Type size Qty |
TSR3H | 0603 | 1.60%+0.15 | 0.80%+0.15 | 0.45+0.10 | 0.30%=0.20 | 0.30%=0.20
TSR6H | 0805 | 2.00%+0.20 | 1.25+0.10 | 0.50%=0.10 | 0.40%=0.20 | 0.40%=0.20 5,000pcs
TSR8H 1206 3'204:8'28 1'604:8'(1)2 0.60+=0.10 | 0.50+0.25 | 0.50%+0.20
TSR1H | 2512 | 6.30%£0.20 | 3.20%£0.20 | 0.60%=0.10 | 0.70%£0.20 | 0.70%£0.20 | 4,000pcs
B Ef Rating
i =xE =xe e EiniEEE
& = .
Btk =5 EI\F/[H BE ﬂiﬁEE (;mﬁﬁt‘lﬂ YRR Resistance Range
Type | Rated ox. ax. perasing T.CR +5% +10% +20%
Working | Overload | Temperature
Power E24 E24 E24
Voltage Voltage Range
TSR3H 0.1W 50V 100V 2TM~1GQ | 27TM~1GQ | 27TM~1GQ
TSR6H | 0.125W 150V 300V 55~+155°C
TSR8H 0.256W 200V 400V 27TM~10GQ | 27TM~10GQ | 27TM~10GQ
TSR1H 1.0W

B SRENEREME Power Derating Curve

FEERE / Ambient temperature
100
80 M

\;

60
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20

0 N

-60| -40 -20 0 20 a0 60 80 100 120 140 TlEU

-55 70 155
JEERE / Ambient temperature [°C]

FEREMNT0CEEZ H5HEE. EROERMRIZHE > TERE
NEERFLTTEL,

In case of ambient temperature above 70°C, rated power shall
be derated in accordance with above Power Derating curve-
chart.

EREALL
Rated power ratio [%)]

iEFERREE / Terminal temperature

1=}
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80
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-60| -40 -20 ] 20 40 60 80 100 120 140 T]ED
-55 125 155
i FERIBE / Terminal temperature [°C]

IHFEGREN 125°CEBZ H1581F. LROBBEBBRIZH>TE
BENEEBRLTTIL,

In case of terminal temperature above 125°C, rated power shall
be derated in accordance with above Power Derating curve-
chart.
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TSR_U

FFHELRR 6o

BERRANREEF v FHEH 3R/ Precision Thick Film Chip Resistors

B ®54E&E /%R Construction/ Feature

R

Protective Coating

BHET LS FER

High Purity Alumina Substrate

B R&FEWE Type Designation

i

Resistive Element

== REERE

Inner Electrode

HEHoE

outer plating

T &
Inner plating

- IEHFURERE£50 - 100ppm/°C, BREEX0.5 - 1%DREERATLER

FvTERBETT,
High performance with T.C.R.£50-100ppm/°C accuracy(=%0.5-1%)
resistor .

- BRENEEE A LT L—XERIEFAKICE Y . SLMEREEN

"/BonEY,
High reliability with triple layers of electrodes and metal graze
thick film resistive element.

s yoo—, Z0—FAERFOVWThIZERELET,

Suitable for both flow and reflow soldering.

- AEC-Q2001= 4 SIS AIBET T,

AEC-Q200 is available.

* ROHSHERITHIE L TWET .

RoHS compliant.
[ TR ]| 3F || T IL_ o || 1|03 || ‘lf |
| EX:] | otk it EZS EERE AFHEHE ag
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
U=Fam Rk T=RT7HY D=%0.5% 101:10X 10'=100Q V=F—Ev5
U=Precision T=Marking F=%x1% 103:10 x 103—=10k Q2 V=Taping
TS vy=RTEL 1R0—1Q
Nil=No Marking 1073:107 X 103*—107k Q
B 4 ¥~TiE Dimension
27 Inch agER=
L L w t b
Type size a Qty L
0.25 +0.05 ‘
TSR16U | 0402 | 1.00%=0.05 | 0.50*=0.05 | 0.35*=0.05 | 0.20%=0.10 -0.10 10,000pcs a a
2 <>
TSR3U 0603 | 1.60%+0.15 | 0.80%£0.15 | 0.45*£0.10 | 0.30=%£0.20 | 0.30=%=0.20
TSR6U 0805 | 2.00+=0.20 | 1.25+0.10 | 0.50%=0.10 | 0.40=%=0.20 | 0.40=%+0.20 5,000pcs
3.20+0.05 | 1.60+0.05 ’
+ + +
TSR8U 1206 -0.20 -0.15 0.60%£0.10 | 0.50%0.25 | 0.50%+0.20 -
. E*ﬁ Rating % g Unit : mm
=ik = =E R EREEE
9 &= .
AT =5 El\ﬁ/[ﬁ EE Jﬂﬂi./{ﬁ%ﬁ: (;mfﬁ'fﬁtﬂ ERERY Resistance Range
Type | Rated ox. ax. perating T.CR +0.5% +1%
Working | Overload | Temperature
Power E96,E24 E96,E24
Voltage Voltage Range
+50ppm/°’C | 100~1MQ 100~1MQ
TSR16U 0.1W 50V 100V +100ppm/°C 10~97.6Q 10~97.6Q
TSR3U 0.1W -55~+155°C
TSR6U | 0.125W 150V 300V +50ppm/°C 100~1MQ 100~1MQ
TSR8U 0.256W 200V 400V

B SREHEREIE Power Derating Curve

FEERE / Ambient temperature

100
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N,

60

\k

40

20

EREALL
Rated power ratio [%)]

0

N

-60|  -40
-55

FEEREMN 10°CEBR 55HE(E. LRIOBERHMRIZHE > TEREND
EBEBLTFEL,

In case of ambient temperature above 70°C, rated power shall

be derated in accordance with above Power Derating curve-

chart.
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BENEBRLTT LY,

chart.

I FAGREAS 125°CEB R 2158(%. EROERBBRICHKE>TE

In case of terminal temperature above 125°C, rated power shall
be derated in accordance with above Power Derating curve-
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TSR_F -
— g E
[N > [N —
272023 v M)RTIVAKEEFY TIERSE
/ Trimmable Thick Film Chip Resistors
B #EEE/¥E Construction/ Feature
REE (BB
Protective Coating (transparent) . . s — N
s L—H— LU S OTICT, ERERENATEELIERSITY,
Optimal function for laser-trimming.
e - SBHBEDBIBLE A ALY L—XBEERKICEY . ELMEEMNEOINET,
. High reliability with triple layers of electrodes and metal graze thick film
Inner plating resistive element.
5 - ) 7a—, ZA—RFAERFOLWThIZERELET,
S Resistive Element nner Electrode Suitable for both flow and reflow soldering.
;’igh’;’:rjit.;mumina Substrate * ROHSIERIZHIE L TWLVET,
RoHS compliant.
B %FEEH Type Designation
mr ][ e J[ & [ s [ v ]
| X | Tk, HHE ERESEE ATHERIE ag
Product Code Size, Characteristics| |Resistance Tolerance Nominal Resistance Packing
F=7709%a M7 b L=—30~0% 101:10X 101'=100Q V=F—E>Y
F=Trimmable R=—20~0% 473:47% 103—47kQ V=Taping
W=—10~0%
S=—5~0%
K=%£10%
M=%£20%
B 5#~TiE Dimension
wAR Inch aABEHE
R L w t b L
Type size a Qty
TSR16F | 0402 | 1.00+0.05 | 0.50%0.05 | 0.35+0.05 | 0.20%0.10 | 2?5 fg'(l)g 10,000pcs =
- t
TSR3F 0603 | 1.60%+0.15 | 0.80%*=0.15 | 0.45%+0.10 | 0.30=%+0.20 | 0.30%=0.20
TSR6F 0805 | 2.00%+0.20 | 1.25%+0.10 | 0.50%=0.10 | 0.40=%+0.20 | 0.40%0.20
w
TSR8F | 1206 | 2207005 1.60+0.05 0.50%+0.25 5,000pcs
-0.20 -0.15
2.50+0.20 + 0:50%0.20 - Unit
TSRAF | 1210 | 3.20x0.20 | =277 01 06020101 050020 b o Unitimm
TSR2F 2010 | 5.00%=0.20 | 2.50%+0.15 0.60%+=0.20 | 0.50%+=0.30 4.000
TSRIF | 2512 | 6.30%0.20 | 3.20£0.20 0.70+0.20 | 0.70£0.20 | P
B E# Rating
i b1 b7 =R I fE R
o B8 3] 3
20N Eh EI\F/IH BE Jﬂiﬁﬁ& (')mﬁftﬁ E R R Resistance Range
Type Rated | o i’." 5 alx PR pera ltng T.C.R -30~0% | -20~0% | -10~0% | -5~0% | =+10% | ==20%
Power orking verioa emperature E24 E24 E24 E24 E24 E24
Voltage Voltage Range
TSR16F
TSR3F 0.063W 50V 100V
TSR6F 0.1W 100V 200V
TSR8F | 0.125W -55~+125°C | £200ppm/°C |1~1MQ [1~IMQ |1~1IMQ [1~1MQ [1~IMQ |1~1MQ
TSR4F 0.25W
200V 400V
TSR2F 0.5W
TSR1F 1w

_‘]3_




TSR_F

B
Rt

B AFEEHEREHIE Power Derating Curve

EIFRE / Ambient temperature IBFEGRE / Terminal temperature
100 100
= s
fud N el
o %0 e
£ 2w N 22 g \
g R \
a0 2 a0
# 3 #32 \
T Y
g, N, :, \
60| -40 -20 0 20 40 60 | 80 100 120 140 Tlﬁﬂ 60| -40 -20 0 20 40 60 8 100 120 140 T1so
-55 70 155 55 125 155
JEIERE / Ambient temperature [°C] i FEREE / Terminal temperature [°C]
ABEREMN 10°CERBAHHEE. EROBFHMIRICHK > TERE IRFEVRED 125CEEB R HHAIF. LRIOEHRICHE->TE
NEBRFLTTEL, BENEERLTTFIL,
In case of ambient temperature above 70°C, rated power shall In case of terminal temperature above 125°C, rated power
be derated in accordance with above Power Derating curve- shall be derated in accordance with above Power Derating
chart. curve-chart.
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TSR_M,D

i3 NEW

0

i —RAKEEF v F#EH188/Surge Current Thick Film Chip Resistors

Anti-surge Thick Film Chip Resistors

B ®H5#EE/%5E Feature Construction/ Feature

Protective Coating

i

BHET LI TER
High Purity Alumina Substrate

MEDHoE
Outer plating

TiHoF
Tnner  plating

WEEE

Resistive Element Inner Electrode

B %FEBEAM Type Designation

*TSR_GI ) —X & L T/ SILAPESDFEIZENE T,
Superior to TSR_G series chip resistors in pulse withstanding voltage and ESD
characteristic.
) 7a—, ZA—RFAERFOVWThIZERELET,
Suitable for both flow and reflow soldering.
- AEC-Q200IZ £ R EAIBET Y o
AEC-Q200 is available.
- ROHS$ERIZHIE L TLVET,
RoHS compliant.

[ TR 61|\4 || T | «ll || 1|01 || ‘ll |
| T | MR, HtE TS ERESEE AFHERIE ag
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
M,D T=%~H Y D=+0.5% 101:10x 1011009 V=F—EvY
=ity — R T=Marking F=+1% 473:47 % 103—47kQ V=Taping
MD IS y=RTEL G=%2%
=Surge Current Nil=No Marking J=£5%
K=%10%
M=:£20%
B 4#ti% Dimension
AR Inch TgEHE
. L w t a b i
Type size Qty
TSR3M | 0603 | 1.60%0.15 | 0.80%=0.15 | 0.45+0.10 | 0.30%0.20 | 0.30%0.20
TSR6M 0805 | 2.00%+0.20 | 1.25%+0.10 | 0.50%=0.10 | 0.40%=0.20 | 0.40=%=0.20
SE/ISSD 1206 3'20f8'gg’ 1'6Ofg'(1)g 0.50%0.25 5,000pcs
TS’R : 550 0'20 0.50%0.20
+
+ . . + =+
AMLAD 1210 | 3.20%0.20 010 0.60+0.10 | 0.50%0.20
TSR2M 2010 | 5.00%+0.20 | 2.50=%+0.15 0.60%x=0.20 | 0.50=%+0.30 4000
TSRIM | 2512 | 6.30%£0.20 | 3.20%=0.20 0.70£0.20 | 0.70%0.20 S o
B Ef Rating
OTSR_M > U —X TSR _M series
i =0 =xe e ERESEE
BEFE 38 pr i . i
AR -9 ﬁl\ﬁ/{ﬁ BE ﬁ%{ﬁﬁﬁ: (;ME%_I EREERE Resistance Range
Type | Rated ax. ax. perating T.CR +5% +10% +£20%
Working | Overload | Temperature
Power E24 E24 E24
Voltage Voltage Range
+200ppm/°C 10~1MQ 10~1MQ 10~1MQ
TSRSM | 0.125W 50V 100V +350ppm/°C 1.0~9.1Q 1.0~9.1Q 1.0~9.1Q
+200ppm/°C 10~1MQ 10~1MQ 10~1MQ
TSR6M 0.25W 150V 300V +250ppm/°C 3.9~9.1Q 3.9~9.1Q 3.9~9.1Q
+350ppm/°C 1.0~3.6Q 1.0~3.6Q 1.0~3.6Q
+200ppm/°C 10~1MQ 10~1MQ 10~1MQ
TSR8M 0.33W +250ppm/°C 3.9~9.1Q 3.9~9.1Q 3.9~9.1Q
+350ppm/°C 1.0~3.6Q 1.0~3.6Q 1.0~3.6Q
-55~+155°C | +=200ppm/°C 10~1MQ 10~1MQ 10~1MQ
TSR4M 0.5W +250ppm/°C 3.9~9.1Q 3.9~9.1Q 3.9~9.1Q
+350ppm/°C 1.0~3.6Q 1.0~3.6Q 1.0~3.6Q
200V 400V +200ppm/°C 10~1MQ 10~1MQ 10~1MQ
TSR2M 0.75W +250ppm/°C 2.2~9.1Q 2.2~9.1Q 2.2~9.1Q
+350ppm/°C 1.0~2.0Q 1.0~2.0Q 1.0~2.0Q
+200ppm/°C 10~1MQ 10~1MQ 10~1MQ
TSR1M I +250ppm/°C 2.2~9.1Q 2.2~9.1Q 2.2~9.1Q
+350ppm/°C 1.0~2.0Q 1.0~2.0Q 1.0~2.0Q

_‘]5_




TSR_M,D =
— & E || NEw
OTSR_D > U —A TSR_D series [new]
ik BE BS A L EREEE
b =[a 8 H :
278 EAH ﬁl\F/IH BE ﬁiﬁEE (')M&ﬁ;{ EHE R Resistance Range
Type | Rated | o t% | 0 0 i | Moot T.CR +0.5% +1% +2% +5%
Power - - E96,E24 E96,E24 E24 E24
Voltage Voltage Range
+100ppm/°C | 100~1MQ | 100~1MQ
+200ppm/°C 100~1MQ | 100~1MQ
TSR8D 0.5W +250ppm/°C 1.02M~5.1MQ[1.1M~5.1MQ|1.1M~5.1M Q
o 10~97.6Q 1.0~97.6Q 1.0~91Q 1.0~91Q
o +350ppm/°C
200V 400V -55~+155°C 5.11M~10MQ |5.6M~10MQ | 5.6M~22M Q
+100ppm/°C | 30~1MQ 30~1MQ
+200ppm/°C 30~1MQ 30~1MQ
TSR4D 0.66W +250ppm/°C | 10~29.4Q 3.9~29.4Q 3.9~27Q 3.9~27Q
=+ 350ppm/°C 1.0~3.83Q 1.0~3.6Q 1.0~3.6Q
B SRENFEREMEE Power Derating Curve
FEERE / Ambient temperature I FERREE / Terminal temperature
100 100
xR N X
° 80 N '.% 80
§§ 60 \‘ 22w \
8 # e \
2 40 mE a0
# 3 #32 \
B 20 3
=, N, - \
-60| -40 -20 0 20 a0 60 80 100 120 140 TlED -60| -40 -20 ] 20 40 60 80 100 120 140 T]ED
-55 70 155 -55 125 155
JEIERE / Ambient temperature [°C] i FEREE / Terminal temperature [°C]
ABEBREMNT0°CERASHEIE. EROBRHMIRICHK > TERE IRFEVREN 125°CEEBR H5HEIE. LROEHMRICHE->TE
NEBHLTTSIL, BENEZEBRLTTEL,
In case of ambient temperature above 70°C, rated power shall In case of terminal temperature above 125°C, rated power
be derated in accordance with above Power Derating curve- shall be derated in accordance with above Power Derating
chart. curve-chart.

fif 7 S REREERR—DICRBBELTVETS,

The pulse resistance performance is described on the next page.
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TSR_M,D gz || New

B J2U/RN)LABSREA One Pulse Limiting Power

OTSR_M U —X TSR_M series

10000

1000

100

10

T ARFEN (W)
One Pulse Limiting Power

0.1
0.01 0.1 1 10 100 1000

UL A FFEBERE] (ms )
Pulse Duration Time

OTSR_D > U —X TSR_D series (new]

100

.
\t_

/
Fi
¥4

——4D

=
o
r 4

~ | N ---8D

TN ARSREER (W)
One Pulse Limiting Power
/

0.01 0.1 1 10 100 1000

JUL AFFEIEE (ms)
Pulse Duration Time
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M— (7S R) 1220V T (B8%)

Memo

< i f)le BEﬁEj] I: 2\ T > For the One-Pulse Limiting Power

WDuty [T T B/NLRABREDKRDAE (%)

T=10sxDuty & L. /SILRBRI S 7L Y/ULRER T OBORREAMN Duty (T EREEHELYET,
KROEBALY ., EBENE—VBELR&Y XKECHZIGEEIEE—VBRELRNA/NVLABRRELY T,
f51) Duty= 0.04% T TSR4G DIFE

T = 10sx0.04% = 4ms

IIWVRABRIST7&Y dns DEDQRREHIE. 120 L5YFET,

Reference: How to determine Pulse Limit Power in Relation to Duty Cycle

Let T'=10s x Duty. According to the pulse limit graph, the maximum power at pulse duration T becomes the limit power
corresponding to the duty cycle.
If the resulting power causes the voltage to exceed the peak voltage limit, then the peak voltage limit becomes the pulse
power limit.
Example:

For Duty = 0.04% and TSR4G:

T=10x0.04%=4 ms

Based on the graph, the limit power at 4 ms is 12 W.

/N)L AR 5% S1Pulse Limiting Power (TSR4G)
100

—_——— Duy=0001%
— — = Duy=001%

-+ = ¢ = Duy=0.1%

12W

FPulse Power (W)

——————=- Duty=10%

i

VAV

0.01 0.1 1 10 100 1000
/X)L A B féiPalse Duration (ms )

4ms
MR ZE#if5l Waveform Conversion Example

> AVTUYIME Capacitor Discharge » Z=fE Triangular Wave

v, v, + v, v, |-
oaw, —> m)
i N —

- B Sine W
» IEBLE Sine Wave > ¥%ER Special Waveform

Ve Ve v, v,
|z \ = e
| /\/\/\ —
e sl 7
T

-z /2 k— /3

s T/2 1 ©/2

Vp : ©—7 &+ Peak Voltage T 2V ARG R Pulse Duration

SEH  EIAJ RCR-2121B BFHSAAREEENSBZOEALOIEREERSTA K512 (JEITA

BERFICENT, M/ ULRABETITRALGAN S EVE LS, BHEEFTIER IS,

If you have any questions regarding the pulse endurance of resistors, please contact our sales department.
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TSR_A -
— g E
. . . . . .
MR AR EEF v THE 28/ Anti-Sulfurated Thick Film Chip Resistors
B #REE/HE Construction/ Feature
RER
rotetive Conting - NEEECEEEERALREEMF L TOET
Gold inner electrodes inhibit sulfuration.
EEES s 70— JA-RBAERTOVTRICERIELET .
Outer plating Suitable for both flow and reflow soldering.
I‘n‘ﬂ:ﬁm + AEC-Q200IZ £ ®IGRIBET T,
e AEC-Q200 is available.
55 WEEIE * ROHSEES TG LTWWET,
SHET LSRR Resistive Element Inner Electrode ROHS compliant.
High Purity Alumina Substrate
B SFEBEM Type Designation
[ TR 6|G || T [N I 1|01 || ‘ll |
| &iE | | 2 | L EREEE AFHERIE ag
Product Code Size Characteristics Resistance Tolerance Nominal Resistance Packing
A=TiEAE F=%1% 101:10X 10'=100Q V=5r—E2Y
A=Anti-Sulfurated G=%2% 473:47x 103—47k Q V=Taping
J=%£5% 1R0—1Q
1073107 10°=107k Q
B 5N#<tiE Dimension
N Inch A=
. L W t b ; L
Type size a Qty |
TSR16GA| 0402 1.00x£0.05 | 0.50x0.05 | 0.35%0.05 | 0.20=%=0.10 025 +8(1)g 10,000pcs e
TSR3GA | 0603 1.60x0.15 | 0.80%x0.15 | 0.45%*0.10 | 0.30=%=0.20 | 0.30%=0.20 '
TSR6GA | 0805 | 2.00+0.20 | 1.25%+0.10 | 0.50%=0.10 | 0.40%£0.20 | 0.40%0.20
3.20+0.05 1.60+0.05 5,000pcs w
+
TSR8GA | 1206 -0.20 -0.15 0.50=%+0.25 0.50-0.20 Q
TSR4GA | 1210 | 3.20+0.20 2'50?)?8 0.60+0.10 |  50£0.20 b b Unitimm
TSR2GA | 2010 | 5.00%=0.20 | 2.50*0.15 0.60%+0.20 | 0.50%+0.30 4.000
TSRIGA | 2512 | 6.30%0.20 | 3.20£0.20 0.70+£0.20 | 0.70£0.20 | = ~PeSS
B Ef Rating
i =xE =xe e EiniEEE
N - .
AT =5 E;/[ﬁ BE Jﬂ%{ﬁ%E (;MEﬁt'lﬂ YRR Resistance Range
Type | Rated ox. ax. perating T.CR +1% +2% +5%
Working | Overload | Temperature
Power E96,E24 E24 E24
Voltage Voltage Range
TSR16GA| 0.1W
TSR3GA | 0.125W | OV 100V
TSR6GA | 0.256W 150V 300V
TSR8GA | 0.33W -55~+155°C | =200ppm/°C 10~1MQ 10~1M@Q 10~1M@Q
TSR4GA | 0.5W 200V 400V
TSR2GA | 0.75W
TSR1GA 1W
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TSR_A

B
Rt

B AFEEHEREME Power Derating Curve

FABRE / Ambient temperature
100

BT EGERE / Terminal temperature
100

20

0 \

-60| -40 -20 0 20 a0 60 80 100 120 140 TIEU

-55 70 155
JE|HRE / Ambient temperature [°C]

FEREMNT10°CEE A 25EE. EROBERMRICHE > TERE IRFEVRED 125CEEB R HHAIF. LRIOEHRICHE->TE
NEBRFLTTEL, BENEERLTTFIL,

In case of ambient temperature above 70°C, rated power shall In case of terminal temperature above 125°C, rated power
be derated in accordance with above Power Derating curve- shall be derated in accordance with above Power Derating
chart. curve-chart.

20 \
; \

-60| -40 -20 0 20 40 60 80 100 120f 140 TlED

-55 125 155
% FEREE / Terminal temperature [°C]

® N =®

o 8 5 80
nE S
25 o N 25 \
e g [ \
32 40 = E a0
e Ha

o o

Q @

K k]

o o
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TSR_S

0

B EHAKEEF v 728 /High Power Thick Film Chip Resistors

B HawE/FRE

RiER

Protective Coating

Construction/ Feature

I

R0 TS

Outer plating

Y

TiHoE

Inner plating

#Ei

Resistive Element

HEREE
Inner Electrode

BHET VI TR
High Purity Alumina Substrate

we

CfERDE3328 A X IWIZH L, 2WETZERIETEET, EHREER

$+100ppm/"CULNTY ,
R_S offer Rated power of 2W in the size 2512 (TSR_G series :

1W). TCR within +100ppm/°C possible.

- E, THEMEICBNR S A2 LT L—XRERERE. ¥V L—XRREEZE
RALTWETD,
Using resistance film in a type of metal glazed material and
protective coat in a type of glazed material , superior in heat and

ather resistance.

CREBEICEBNAMHBETEELREZ/NSCLTVET,

Keep the temperature- increase small due to good material in the
regard to heat dissipation ability.

- AEC-Q200IZ & ®EATRET T,
AEC-Q200 is available.

- ROHSERITHIG L TWET,

B SEFEEH Type Designation RoHS compliant.
| TTR || 1|S || T g | 1|01 || ‘ll |
| RiE | ik, HtE EXS ERETEE AFMEIE EES
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
S==EN T=RTHY F=%+1% 101:10X 101-100Q V=F—EvJ
S=High Power T=Marking G=%2% 473:47% 103—47k Q V=Taping
IS vy=RREL J=+5% 1R0—1Q
Nil=No Marking 1073:107 x 103—107k Q|
| L
B 5N#<tiE Dimension
FON Inch ﬂﬁﬁi t
R L w t a b "
Type size Qty
TSR1S 2512 | 6.30+=0.20 | 3.20%£0.20 | 0.60*£0.10 | 0.70%£0.20 | 2.20%+0.20 4,000pcs w
. E*ﬁ' Rating % % Unit : mm
ik = =11 o] EREEE
9 o .
27 =h E}T BE ﬂiﬁEE (;W.Eﬁtlﬂ EHRER Resistance Range
Type | Rated ax. ax. perating T.C.R +1% +2% +5%
Working | Overload | Temperature
Power E96,E24 E24 E24
Voltage Voltage Range
TSR1S 2W 200V 400V -55~+155°C | =100ppm/°C 0.1~1MQ 0.1~1MQ 0.1~1MQ
B SFRENEREMIE Power Derating Curve
FEERE / Ambient temperature I FERREE / Terminal temperature
100 100
R 3R
= N =
o 80 e 80
RE g \\ 2% g \
g o [ ‘\
2 40 w3 a0
e He \
T 2 \ 3 2 \
! 60| -40 20 0 20 40 60 | 80 100 120 140 TlED ’ 60| -40 20 0 20 40 60 80 100 120 140 Tm

-55 70

JEIERE / Ambient temperature [°C]

FEREMNT0CEEZ H5EE. EROERMRIZHE > TERE
NEERLTTIL,

In case of ambient temperature above 70°C, rated power shall
be derated in accordance with above Power Derating curve-
chart.

155

-55 125

i FEREE / Terminal temperature [°C]

IHFEGREN 125°CE B R H561F. LROBRBEBBRIZH>TE
BENEERLTTIL,

In case of terminal temperature above 125°C, rated power
shall be derated in accordance with above Power Derating
curve-chart.
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TSR_V

i3 NEW

0

SHEAKEEF v T8 /High Voltage Thick Film Chip Resistors

B ®H5#EE/%5E Feature Construction/ Feature

S Conting - BRERANR—UEERT ST, REBARER : 4kV (TSR1V) /

3kV (TSR2V) /1.2kV (TSR4V) /1kV (TSR8V) #ZEHWLTWLFET,
gf:’piﬁng Using unique resistance pattern, we can realize maximum overvoltage :

s 4kV (TSR1V) /3kV (TSR2V) /1.2kV (TSR4V) /1kV (TSR8V) .

Inner plating - U 7D_s 7D_'ihff{q-l-}-o)b\fnl:%ﬁmLij-o
5 8 Suitable for both flow and reflow soldering.
;Ee’;stive Elem;t Exit;%gectmde - AEC.Q2OO[: {J ;(“TFLT\EIEE_G?—O
FHET S S AEC-Q200 is available.

High Purity Alumina Substrate

- RoHSHEERIZHIGE L TWET,
RoHS compliant.

B SE#EM Type Designation

| T|SR || 2|V | T I 1|05 || ‘lf |
[ Tk, i -3 BREHEE AFERIE ax
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
V=&iiE T=&7HY F=£1% 105:10x 10°—1MQ V=F—EvY
V=High Voltage T=Marking G=*2% V=Taping
J=%5%

B ##-Ti% Dimension

A 4;
2N II.ICh L W o a b Eaﬁ,ﬁi | L
Type size Qty a BN
(wew])| TsRsV | 1206 | F20*000| 1600 0.30%0.20
: 55070.20 0.50%0.20 | 5,000pcs ¢
TSR4V 1210 | 3.20=%=0.20 ’ _0'10 0.60%+0.10 | 0.50%0.20
TSR2V 2010 | 5.00%=0.20 | 2.50%0.15 0.60%£0.20 | 0.50=%=0.30 4.000 v
TSR1V | 2512 | 6.30£0.20 | 3.20%0.20 0.70£0.20 | 0.70+0.20 | P | ] g
b b Unit : mm
B E# Rating
i == == /M EhE#EE
N - .
Wik =5 El\ﬁ/[ﬁ EE JﬂﬁMﬁEE ;Eﬁt‘lﬂ ERERY Resistance Range
Type Rated ax. ax. perating T.CR +1% +2% +5%
Power Working | Overload | Temperature Eo4 Eo4 Eo4
Voltage Voltage Range
NEW TSR8V 0.256W 800V 1,000V 1k~10MQ 1k~10MQ 1k~10MQ
TSR4V 0.5W 600V 1,200V 1k~1MQ 1k~1MQ 1k~1MQ
5 B5~+ o, + o,
TSR2V | 05W | 2,000V | 3000v | 20~ F185°C | £100ppm/C I 0 i Tk~24MQ Tk~24MQ
TSR1V 1w 3,000V 4,000V 1k~10MQ 1k~10MQ 1k~10MQ
B SRENEREME Power Derating Curve
AERE / Ambient temperature 1 FEEERE / Terminal temperature
. 100 100
% 80 LN & %
R e N 25 \
e [ \
2w W2 a0 \\
= F-%
2 20 o 2w
e N : \
-60] 40 20 0 20 40 60 | 80 100 120 140 T?EU 600 40 -20 0 20 40 60 80 100 120 140 T]ED
o o s 55 125 155
FIEREE / Ambient temperature ['C] iR FERBE / Terminal temperature [°C]
ABEBREMN 10°CERB A SHEIE. EROBBHMRICHK > TERE HFEGREN 125°CEBZ H1581F. LROBBEBBRIZE>TE
HNEERBLTTSL, BRENZBRBLTTSL,
In case of ambient temperature above 70°C, rated power shall In case of terminal temperature above 125°C, rated power
be derated in accordance with above Power Derating curve- shall be derated in accordance with above Power Derating
chart. curve-chart.
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RoHS
oy

0

ROAKEEF v TEH1 88/ Wide Terminal Type Thick Film Chip Resistors

R L—Y— b S VT ORBIRERVRDEREIC L HREMER

Heat dissipation improved by resistor element, laser trimming of

Protective Coating

&fﬁ;;ﬂg special posiE_ion and long side-terminals.
i - RUEBERATHCET, BEALEERBRLTVET,
Fesishve Elemegl Possible to handle high power through the construction of long sided-
;nmef} jpiung terminals.

+ AEC-Q200 [ X EAIEET T,
AEC-Q200 is available.
- RoHS#ERITHIE L TWET,

HEER
Inner Electrode

P
BHET VI FEIR .

High Purity Alumina Substrate

RoHS compliant.
[ mm [ s& ] T || T |18 [ v |
&g TARR UL ) ERESEE TS ag
Product Code Size and Feature Marking Resistance Tolerance| | Nominal Resistance Packing
TSM : 1G : 6332 ik = —+19 . 1 =F—Ev4y
s 18 6a82 A | | qgee Goam | [tostomioiong | | Vetapng
Wide terminal 2G: 5025 R || 55y p=gnmL J=£5% 474:47X 10—470kQ
2E : 5025 {5 Nil=No Marking R10: —0.1Q
8G : 3216 —fi%/ih
8E : 8216 {4k
w
v
b b’
A A
L
v \4
b b’
A s 4
t
[unit: mm]
g Inch size L W t b b’ WEE Qty
Type
1G,1E 2512 3.20+0.20 6.30+0.20 0.60+0.10 0.45+0.20 1.10+0.20
4,000pcs
2G,2E 2010 2.50+0.20 5.00+0.20 0.60+0.10 0.40+0.20 0.75+0.15
8G,8E 1206 1.60+0.15 3.20+0.15 0.60+0.10 0.30+0.20 0.45+0.15 5,000pcs
Ttk B BE ERBEEF 4 EEGFH Resistance Range
K /] 21
B4 gy |BFREBARRE | Cotegory | EHABERM
Type Rated Wor?(}i(;ng Ovela'llj(()'a d Temperature T.C.R +1% +2% +5%
Power Voltage Voltage Range E96,E24 E24 E24
TSM1G 200V 400V + o 3.01~1MQ 3.3~1MQ 3.3~1MQ
+100ppm/°C
TSM1E 2.0W . . 0.2~3Q 0.2~3Q 0.2~3Q
+200ppm/°C 0.1~0.196Q 0.1~0.18Q 0.1~0.18Q
1.0W 10~1MQ 10~1MQ 10~1MQ
TSM2G 200V 400v +100ppm/°C | 3.01~9.76Q 3.3~9.1Q 3.3~9.1Q
1.5W -55~+155°C 0.2~3Q 0.2~3Q 0.2~3Q
TSM2E - o +200ppm/°C | 0.1~0.196Q 0.1~0.18Q 0.1~0.18Q
0.75W 10~1MQ 10~1MQ 10~1MQ
TSM8G 200V 400v +100ppm/°C | 3.01~9.76Q 3.3~9.1Q 3.3~9.1Q
1.0W 0.2~3Q 0.2~3Q 0.2~3Q
TSMBE T B +200ppm/°C | 0.1~0.1969Q 0.1~0.18Q 0.1~0.18Q
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TSM_G,E

B
Rt

B SHEEHEFME Power Derating Curve

EFRE / Ambient temperature
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JEIERE / Ambient temperature [°C]

o

FABEREN 10°CEBA55EE. EROBFHMIRICHK > TER
BRAEERLTTFEIL,

In case of ambient temperature above 70°C, rated power shall
be derated in accordance with above Power Derating curve-
chart.

L
i

FEERE / Terminal temperature

sk

1=}
=)

el

@
=

\
\
\
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-55 125 155
iR FERBE / Terminal temperature [°C]

EHRENLL

Rated power ratio (%]
5

)
=)

o

@
=)

IR FEGREA 125°CE A 215813, ERIOERMRICHE>TE
BEDEBERLTTSL,

In case of terminal temperature above 125°C, rated power
shall be derated in accordance with above Power Derating
curve-chart.
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TAR_G

0

JERE AR EEF v THEH128/ Non-magnetic Thick Film Chip Resistors

EERAREEREF Y TiERhE/ High quality sound-fixed Thick Film Chip Resistors
B HREE/HE Construction/ Feature

Rl

Protective Coating

- JEREMEAR S 4 TOEBEF v TERHETY .

Non-magnetic thick film chip resistor.

- HBROoFICL Y, BHEROERBLIVEENNNESL, /14X

MEHEINFET,
SEA v F By special plating, the electromotive force is smaller than the
outer plating conventional resistor of our company, and the noise is reduced.
WA vE CHEORELEL, JAXDNMERT 21204 —T 1 15 ETEHSE
Special plating =
IC&RETY,
B < NS No magnetic field is generated and noise is reduced. So, it is
. Resistive Element Inner Electrode l.)etter f({l;_audlo ec—[uipm({nt. . )
High Purity Alumina Substrate CERAEESRELRHRELRELT S SHAARSBICERETT,
It is also better for measuring instruments that highly accurate
measurements such as observing waveforms.
s ROHSIER ISR L TLWET,
B SZBHER Type Designation RoHS compliant
| TTR || 6|G || T || «ll || 1|01 || ‘lf |
| & | Tk, it TS ERESEE AFHERIE agE
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
T=RTHY D=%0.5% 101:10 X 10'=100Q V=F—EvY
T=Marking F=%+1% 473:47% 103—47k Q V=Taping
IT5vy=RrEL G=£2% 1R0—1Q
Nil=No Marking J=£5% 1073:107 % 10107k Q
B 5#25tiE Dimension
w4 Inch L W o a b E’E,ﬁg ‘ L
Type size Qty
0.25 +0.05 2 :
TAR16G | 0402 1.00£0.05 | 0.50%=0.05 | 0.35%£0.05 | 0.20%£0.10 -0.10 10,000pcs
TAR3G 0603 | 1.60%=0.15 | 0.80%*0.15 | 0.45%+0.10 | 0.30=%£0.20 | 0.30=%=0.20 ‘
TAR6G 0805 | 2.00%+0.20 | 1.25%+0.10 | 0.50=%=0.10 | 0.40=%£0.20 | 0.40=%=0.20 5,000pcs
) W
TARSG | 1206 3'20f8'gg 1'60f8'(1)g 0.60£0.10 | 0.50+0.25 | 0.50%0.20
; ‘% % Unit : mm
B F# Rating
s BE BE R b E &
o = .
Ba =5 EI\F/IH EE ﬁiﬁEE gnffﬁﬁ ER R Resistance Range
Type | Rated | @t | o o0 d | Tom 2§zf§re T.CR +0.5% +1% +2% +5%
Power g P E96,E24 E96,E24 E24 E24
Voltage Voltage Range
+100ppm/°C | 200~1MQ | 200~1MQ
+200ppm/°C 10~196Q 10~196Q 10~1MQ 10~1MQ
TAR16G 0.1W +350ppm/°C 3.9~9.1Q 3.9~9.1Q 3.9~9.1Q
50V 100V +400ppm/°C 1.0~3.6Q 1.0~3.6Q 1.0~3.6Q
=+ 100ppm/°C 10~1MQ 10~1MQ
TAR3G 0.1W +200ppm/°C 10~1MQ 10~1MQ
+350ppm/°C 1.0~9.1Q 1.0~9.1Q 1.0~9.1Q
-55~+155°C | £100ppm/’C | 10~1MQ 10~1MQ
+200ppm/°C 10~1MQ 10~1MQ
TARGG | 0.125W 150V 300V +250ppm/°C _ 3.9~9.1Q 3.9~9.1Q 3.9~9.1Q
+350ppm/°C 1.0~3.6Q 1.0~3.6Q 1.0~3.6Q
+100ppm/°C | 10~1MQ 10~1MQ
+200ppm/°C —_— 10~1MQ 10~1MQ
TARSG | 025W | 200V 400V +250ppm/°C - 3.9~9.1Q | 3.9~91Q | 3.9~9.1Q
+350ppm/°C 1.0~3.6Q 1.0~3.6Q 1.0~3.6Q
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TAR_G

£

E

B ERBREETY T2 v o/R—EHR)

Rating (Thick Film Chip Jumper Resistors)

=]
s EHER | BEAARER | ERARAE | EEGTHRE | CORSUE | g
T;r o Rated Max. Overload | Rated Ambient | Rated Terminal Tom e;g'a:?l’re Resistance
P Current Current Temperature Temperature RI; - Range
TAR16G 1.0A 2.0A
gﬁzg +70°C +125°C -55~+155°C <50mQ
TARSG 2.0A 4.0A

B AFEHEFEB# Power Derating Curve

EFRE / Ambient temperature
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FEREN 10°CEEZ 2583, LROBERHMERIH > TER
BRAEERLTTEL,
In case of ambient temperature above 70°C, rated power shall
be derated in accordance with above Power Derating curve-
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i FERRE / Terminal temperature [°C]

IHFENRED 125°CEE A 558 (3. LROEFMRICH > TE
BENEBERLTTSEL,
In case of terminal temperature above 125°C, rated power
shall be derated in accordance with above Power Derating

curve-chart.
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THC_C

]

SRBEBERTF Y TR (KAEMH) / Metal Foil Chip Low Resistors
B #REE/HE Construction/Feature

-EBR. TS EBRFOERRHIERSFZTT .
Current detecting resistor for power supplies, motor circuits, etc.
— gEEFR(IRYL) - BEERRIA TTHDLAE. REZOBREILANSNTT,
Forming resistive element on the back, small gap in resistance after mounting.

FIILEHER
ERALrLEETHDL A, ETCRTT,

, - BEOEBIEEICKY . BEARIENAETT .

Low TCR through resistor element of metal foil.
“—— BT (Cu/Ni/Sn)

— REI—FTRFY)

Possible to handle high power through the construction of long sided-terminals
CRESNTOEDNBRIZOEFFELTH SHHECIESL,

Please consult with us about size.
- RoHSHEERIZHIG L TWVET,

RoHS compliant.

B %FEBEAM Type Designation

| mHC || 6C || T || F || RO05 | v |
RiE Rk, E-23 EREFEE ATEHIE ax
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
THC=EIm BB L 6=1220/2012 T=RFEY F=£1% R005—5mQ V=F—E2Y
(RIDERE) C=T=iMif & T=Marking G=%2% R010—10mQ V=Taping
ZE=RREL J=k5% R100—100mQ
Nil=No Marking 1IM75—1.75mQ
B 5N#<tiE Dimension
iz Inch BRI . W . - aEnE
Type size Resistance Range Qty
THC6 C 0805 2mQ~50mQ 1.25+0.20 2.00+0.20 0.60%x=0.20 0.28%+0.20
2mQ~4mQ 0.35+0.20
+ + +
THC8 C 1206 [=_o—— 5 160020 | 3.20£0.20 | 0.60%0.20 —====r 5,000pcs
1mQ 1.10%=0.20
+ =+ +
THC1 C 2512 9mO~50mO 3.10+=0.30 6.30£0.30 0.60+=0.20 0.45£0.20
L %
o
-—
W
(@)
B E# Rating
By=| ]
W4 B oo RRERE ERERENEE ERRERS
Type Rated Power 8 yR P Resistance Range T.CR
ange
2mQ:+5% o
THC6 C 1.0W 3mO~9mQ:£2% 2 Ima - =100 ¢
10mQ~50mQi+1% m fse s FOUppI
2mQ:+5% o
. ~ ==
THCS C 15W CHBWBE  55~+170C 3mO~9mQ+2% 2 Ima - =100 e
10mQ~50mQ:+1% FFOTPP
1mQ~2mQ:+5% o
~ D+
THC1 C 3.0W 3mO~9mQ+2% @ Ima - H100mpm e
10mQ~50mQ:+1% FFOUPP
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]

B AFEEHEREI Power Derating Curve
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In case of ambient temperature above 70°C, rated power shall be derated in accordance with above Power Derating curve-chart.
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THE_C

]

ERBEEERTFTY TERSK (RABE-AIESH) /
Metal Foil Chip Low Resistors with side terminal

B ®HE#EL/HERE Construction/Feature

-BR. TAEREOERGEEREZTT,
Current detecting resistor for power supplies, motor circuits, etc.

- REBRAS A TTHD A, EEROEREILNNENTT,

——— BHER(IRFL)
TILEFEIR

— i R (Cug® )

L BB (Cu/Ni/Sn)
EHa—h( TRFS)

L EREAERETHDS A, ETCRTY,

Low TCR through resistor element of metal foil.

- ROBBHECEY. SEAMEHARETT,

CRESATUOELBRIZCOEFLTH SHHCEESLY,
Please consult with us about size.

- ROHS$ERIZHIE L TLVET,
RoHS compliant.

B SEFEWEH Type Designation

Forming resistive element on the back, small gap in resistance after mounting.

Possible to handle high power through the construction of long sided-terminals

| THE || 6C || T || F || RO05 || v |
miE AR, xR BREFSE AFMERIE a%
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
THE=IE@EEE Y 6=1220/2012 T=%R=~H Y F=%+1% R005—5mQ V=F—EvJ
(RIDER) C=&itss T=Marking G=%+2% R010—10mQ V=Taping
EE=RTFEL J=5% R100—100mQ
Nil=No Marking IM75—1.75mQ
B 4#~ti& Dimension
3 Inch BRI . W . - aENE
Type size Resistance Range Q’ty
THE6 C 0805 2mQ~50mQ 1.35+0.20 2.10+£0.20 0.60+0.20 0.43+0.20
2mQ~4mQ 0.50+0.20
THES C 1206 = 0~50m0 170£0.20 | 3.3040.20 | 0.6040.20 [— e 5,000pcs
1mQ 1.25+0.20
THE1 C 2512 om0~ 50mO 3.20+0.30 6.40+0.30 0.60+0.20 0.6020.20
L t a
S
o
—
W o
B E# Rating
8 5]
4 EHES oo DBRRE EREREA R ERRERS
Type Rated Power g yR P Resistance Range T.CR
ange
2mQ:+5% q
~ s
THES6 C 1.0W 3mO~9ImQ:+2% fg;%f;gﬁ 0. f;oppmm/ /%
10mQ~50mQ:+1% FFOTPP
2mQ:+5% q
—_ o ) ~ ==
THES C 15W CHBMEME  55~+170C 3mQ~9mQ:+2% e ome | S100ppm/ ¢
10mQ~50mQ:+1% FEoTPP
ImQ~2mQ:+5% o
~ D+
THE1 C 3.0W 3mQ~9mQ:+2% e ome 100/ e
10mQ~50mQ:+1% FTOUPP
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]

B AFEEHEREI Power Derating Curve
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In case of ambient temperature above 70°C, rated power shall be derated in accordance with above Power Derating curve-chart.
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TSC_C

]

SRBEBERTF Y TR (JE2EM) / Metal Foil Chip Low Resistors
B #REE/HE Construction/Feature

o BEER(IRFL)

/

FIILEHER

N —— EfEHF(Cu/Ni/Sn)
S REO—F(IRFY)

B %FEBEAM Type Designation

FEBR. T RRFOERRHERSKZTT.

Current detecting resistor for power supplies, motor circuits, etc.

F REBRAS A TTHD B, EEROEREILANENTT,

Forming resistive element on the back, small gap in resistance after mounting.

Bk ERETH DA, ETCRTY,
Low TCR through resistor element of metal foil.

CRESNTOELBRIZSONTE SR ZE0,

Please consult with us about size.

- RoOHS#ER TS LTLVET,
RoHS compliant.

TSC || 6C || T || F || RO05 \
&Li ﬂ?bkl i il-Tr ﬁﬁ{ﬁalé#ﬁi ’Rﬁlﬂﬂﬁfﬁa @LE
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
TSC={IEmEELE L 6=1220/2012 T=RTHY F=+1% R0O05—5m Q V=F—EvY
(D EE) C=r= it &4 T=Marking G==%2% R010—10mQ V=Taping
TS VU=RTEL J=%5% R100—100m Q
Nil=No Marking 1IM75—1.75mQ
B 4 ¥~tiE Dimension
iz Tnch A R L W . . aEgE
Type size Resistance Range Qty

4mQ 0.65+0.20

TSC6 C 0805 gzgw;m@ 2.0060.20 | 1.25:0.20 | 0.600.20 8:3;8;8

8mQ~100mQ 0.35+0.20

5mQ~8mQ 1.10+0.20

TSC8 C 1206 9ImQ 3.20+0.20 1.60+0.20 0.60+0.20 0.75+0.20
10mQ~500mQ 0.53+0.20 5,000pcs

3mQ 2.45+0.20

4mQ 2.20+0.20

5mQ 1.90+0.20

TSC1C 2512 6mO~ 8mO 6.30+0.30 3.10+0.30 0.60+0.20 1.85:0.20

9ImQ 1.05+0.20

10mQ~600mQ 0.90+0.20

L

RO10

I

—s

—
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TSC_C

s
£
B E# Rating
=] B . - S
T EEN ot T RBRRE A R R RN
Type Rated Power & egoryR:Irlggera ure Resistance Range T.C.R
4mQ~9ImQ:+2% +100ppm/C
TSC6 C 0.75W 10mQ~100mQ:+1% +50ppm/C
=i n mE o 5mQ~9ImQ:+2% +100ppm/C
TSC8 C 1L.OW C:Emit#&E -55~+170°C TOmO~500mO<1% T50ppm/C
3mQ~9ImQ:+2% +100ppm/C
TSC1C 2.0W 10mO~600mQ=1% +50ppm/C
B SFREHNFEEHIR Power Derating Curve
. 100
s
< 80 AN
o2 N
g \
=22 60
P o \
2 40 AN
e N
3 20 \\
©
D: 0 ry A \
-60| -40 -20 20 40 60 80 100 120 140 lBOT 180
-55 70 170

FEERE / Ambient temperature [°C]

FRBREMNI0CEBA 51581F. LROEFMRICH > TERENEZERLTT S,

In case of ambient temperature above 70°C, rated power shall be derated in accordance with above Power Derating curve-chart.
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TSE_C

]

ERBEEERTFTY TERSE (EABE-AIESH) /
Metal Foil Chip Low Resistors with side terminal

B ®HE#EL/HERE Construction/Feature

L EIEBT(Cu/Ni/Sn)

RN

o BRET(IHREY)
o TR
I i gu— i B Cut®)
\~ 1

fREEI—H TRFY)

B SEFEWEH Type Designation

FEBR. T RRFOERRHERSKZTT.

Current detecting resistor for power supplies, motor circuits, etc.

- REBRAS A TTHD A, EEROEREILNNENTT,

Forming resistive element on the back, small gap in resistance after mounting.

Bk ERETH DA, ETCRTY,
Low TCR through resistor element of metal foil.
FRESNTULEWLBKRIZOWTH THECE SN,

Please consult with us about size.

- ROHSHERIZHIE L TWET,

RoHS compliant.

[ mSE || 6C | | T || F | | R005 v
R ﬂﬁﬁl it §|1‘— #&WEL%@E 'Aﬁﬁlmﬁﬁé “rﬂlﬁ
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
TSE=QIEmEEH Y 6=1220/2012 T=RTHY F=%1% RO05—5mQ V=F—Evy
(EinEE) C=mit & T=Marking G=%2% R010—10mQ V=Taping
TSVy=REEL J=£5% R100—100mQ
Nil=No Marking IM75—1.75mQ
B 4#~ti& Dimension
1z Tnch A R L W . . asgE
Type size Resistance Range Qty

4mQ 0.80+0.20

TSE6 C 0805 ?$g~6m9 2.10:0.20 | 1.35:0.20 | 0.60:0.20 81223:38

8mQ~100mQ 0.50+0.20

5mQ~8mQ 1.25+0.20

TSES8 C 1206 9ImQ 3.30+0.20 1.70+0.20 0.60+0.20 0.90+0.20
10mQ~500mQ 0.68+0.20 5,000pcs

3mQ 2.60+0.20

4mQ 2.35+0.20

5mQ 2.05+0.20

TSE1C 2512 6mO~8mQ 6.40+0.30 3.20+0.30 0.60+0.20 2.0020.20

9ImQ 1.20+0.20

10mQ~600mQ 1.05+0.20

1 L |
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TSE_C

s
£
B E# Rating
=] B . - S
T EEN ot T RBRRE A R R RN
Type Rated Power & egoryR:Irlggera ure Resistance Range T.C.R
4mQ~9ImQ:+2% +100ppm/C
TSE6 C 0.75W 10mQ~100mQ:+1% +50ppm/C
=i n mE o 5mQ~9ImQ:+2% +100ppm/C
TSE8 C 1L.OW C:Emit#&E -55~+170°C TOmO~500mO<1% T50ppm/C
3mQ~9ImQ:+2% +100ppm/C
TSELC 2.0W 10mO~600mQ=1% +50ppm/C
B SFREHNFEEHIR Power Derating Curve
. 100
s
< 80 AN
o2 N
g \
=22 60
P o \
2 40 AN
e N
3 20 \\
©
D: 0 ry A \
-60| -40 -20 20 40 60 80 100 120 140 lBOT 180
-55 70 170

FEERE / Ambient temperature [°C]

FRBREMNI0CEBA 51581F. LROEFMRICH > TERENEZERLTT S,

In case of ambient temperature above 70°C, rated power shall be derated in accordance with above Power Derating curve-chart.
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RoHS

*Hi =

0

EEFy TRy FDO—J#EREE (™ME!) /Chip Resistor Networks (Convex Termination)

F3BHRENEEL ALY L—XERBEREICEY . BLMEEENELAET,
High reliability with triple layers of electrodes and metal graze thick film
resistive element.

- y70—, 70—RFAERTFOVTRIZERIELET,

Suitable for both flow and reflow soldering.

- AEC-Q200IZ & %3G a[BET Y,

AEC-Q200 is available.
- ROHS$ERIZHE L TLVET,
RoHS compliant.

R

Protective Coating

BB

/ Electrode

AT LS FRIR

iR
High Purity Alumina Substrate *

Resistive Element

[ TN 31B | | T [N 1<[J3 | | ‘[7 |
i TR R U EE E23 BERErRE AFHEHE ax
Product Code Size and Circuit Marking Resistance Tolerance| | Nominal Resistance Packing

T=RTHY F=%1% 101:10% 10'=1009Q V=F—EvY
T=Marking G=%2% 103:10 X 103—10k Q V=Taping

T VY=RREL J=+5% 474:47x 104—470kQ

Nil=No Marking ROO— ¥ ¥ /58—

Jumper

X TSN2B B 1% TSN2E 12574 L (ZE) ., TSN2B and TSN2E type is No Marking. Ex. TSN2BJ103V ,TSN2EJ103V

KTSN3E, TSN3A [ T3Riff2ER ) TY, AHEXERUMEEEAICTIHE

REBBLHELET,

Because TSN3E,TSN3A are “Non recommended parts”, for the further detail of it, please kindly contact our sales or contact window.

TSN3B,2B TSNSE,2E TSNST,3T
L L
v v v
b [y b’ b Ny S [y b’
A A
N > >
LT t a ° << ¢
&Rl : 3B, iﬁt#bﬂ' 2B ¢ Forfl : 3E. RREL : 2E
Ex Marking:3B, No marking:2B Ex Marking:3E, No marking:2E
TSNOU/0S/,1U/18 TSN3A
L L
v v
b ] b’
A A
M
> >
P «> t
al a2
[unit: mm]

% Inch =
MR . L w t al(a) a2 b b’ P ﬂﬁ,&!
Type size Qty

TSN3B 1206 3.20%0.10 1.60+=0.10 0.50%0.10 0.40%0.15 0.60%=0.15 0.30=%0.20 0.25%+0.15 0.80%0.10 5,000pcs
TSN2B 0804 2.00%0.10 1.00+=0.10 0.35%+0.05 0.30%0.15 0.40=%0.15 0.15%+0.10 0.95-0.10 0.50%=0.10 10,000pcs
TSN3E 0606 1.60%+0.15 1.60+=0.15 0.50%0.10 0.60%0.15 0.30=%0.20 T 0.80%0.05 5,000pcs
TSN2E 0404 1.00%+=0.10 1.00+=0.10 0.35%+0.05 0.33%+0.05 0.15%+0.10 0.25%+0.05 0.65%+0.10 10,000pcs
TSN8T 2012 5.08+0.20 3.10%+0.20 0.55+0.10 0.80%+0.20 0.50%+0.20 0.30+0.20 (1.27) 4,000pcs
TSN3T 1206 3.20%0.10 1.60%0.10 0.50%+0.10 0.50%+0.15 0.25+0.15 0.80+0.10
TSN3A 1506 3.80%+0.20 1.60%0.20 0.45+0.10 0.30%+0.15 0.30+0.15 0.30+0.20 0.25+0.20 0.50%+0.05 5,000pcs
TSNOU/0S 1206 3.20+0.15 1.60+0.15 0.50%0.10 0.34%+0.15 0.49+0.15 0.25+0.15 (0.64)
TSN1U/1S 2512 6.40%0.20 3.10%+0.20 0.60%+0.10 0.80%+0.20 (1.05) 0.50%+0.20 0.30+0.20 (1.27) 4,000pcs
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TSN

0

B E#ER Circuit Construction

JRIZEEE / Isolated Circuit

TSN3B,2B,8T,3T

PP Q9

JRIZ[E R / Isolated Circuit

TSN3E,2E

Q9

¥RIZ[EEE / Isolated Circuit
TSN3A

09 150 10 19 1 v O

R

R R R

R

R R

R R R

R R R

R

10 20 30 10

A 5IEEE / Bussed Circuit

TSNOS,18

10 20

10 20 30 40 50 80 10

A 5IEEE / Bussed Circuit

TSNOU,1U

109 99 8(? 7? 60

100 99 sﬁ) 79 69

PP

1&) Rzé)Rsé)ié)RssO

8

B E# Rating
ik == == A EinEE
" a .
B = EI\F/IHEE nﬁEMﬁEl:T: oimgﬁt'ﬁ R R N iiiof Resistance Range
Type | Rated ax. ax. perating T.CR : +1% +2% +5%
Working | Overload | Temperature Resistors
Power E96,E24 E24 E24
Voltage Voltage Range

TSN2B 4 10~1MQ

TSN2E 25V 50V 2 _—

TSN3A 8

TSN3B 0.063W 4 22~1MQ 10~1M@Q 10~1MQ

TSN3E 50V 100V 2

TSNST -55~+125°C | £200ppm/°C

TSNS8T | 0.125W 200V 400V 4 22~1MQ 10~1MQ

g 95V 50V

0.063W 8 22~1MQ

TSN1U 50V 100V

TSN1S

B SREHEREE Power Derating Curve
JEERE / Ambient temperature T 28R E / Terminal temperature

- 100 - 100 3B,3E,2E,
e ® e ® NI\l
=% s =% 60
% E N g . 3A.28 :\
{HB 20 \ {HB 20 \\

& N & \

0 0
-60 -40 -20 a 20 40 60 80 100 lZE? 140 160 -60 -40 -20 20 40 60 80 100 120 140 TIGU

-55

chart.

70

FIEREE / Ambient temperature [°C]

FABEREMN 10°CERBA HHEE. EROBEFMIRICH > TERE
NEERLTTIL,
In case of ambient temperature above 70°C, rated power shall
be derated in accordance with above Power Derating curve-

125

o

MIEHEREMIL, RFEPLIZADZZENTETVET, BHEERVUBEEE

e

-55

105 125

i FERRE / Terminal temperature [°CJ

IMFEVREND 105°CE B R 21581F. LROEFHMBRIZE>TE
BENEERLTTIL,
In case of terminal temperature above 105°C, rated power
shall be derated in accordance with above Power Derating
curve-chart.

OIzTCHE

REBBVELEYS.

155

It 1s likely to stop supporting non-recommended parts in future, please kindly contact our sales or contact window.
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TET / TNT / TCT

NEW

]

-
g
I~

EEF v 7Y —= X 4 /Thick Film Chip Thermistors

B #EEE/fHE Construction/ Feature

TS FTEREICY—IRABEERBL, ASATRELZBETHY.
ELVEWIEE SEEENEONET,
High mechanical strength and reliability are available due to
thermistor film and glass-coated structure on alumina substrate.

ERECERECESA—ETHY .. EEEROFERLICHFSTEET,
Thickness does not change on any resistance value.

-BRBIEBEBEEL LS TEY . BRFAL L FALTEREEZELT
WEY,
High solder ability and heat resistance are available due to triple
structure electrodes.

- —HOMET, FEREESEERE150ELEET HRGHNARETT,
Some parts can resist in operating temperature range up to 150°C
or higher.

- AEC-Q200IZ3iGalRET Y,
AEC-Q200 is available.

* RoHSIEES TG LTWET,
RoHS compliant.

- —HO&IET. UL1434IZ8 B L TLVET,
UL1434 can be available in some parts.

NEH-E
Outer Plating

T o=

Inner Plating

RERERE

Inner Electrode

. Thermistor
BHMET LI FEIR
High Purity Alumina Substrate

B SEFEWEH Type Designation

|  TET || 3G || J || 103 || H || 410 || v |
g 2N EINEEZE EE (25°C) BEHHEE B E#(25°C/85°C) a%E
Product Code Size Resistance Tolerance Resistance (25°C) B-value Tolerance B-value Packing
TET/TNT (New) F=%1% 103:10 X 10310k Q F=%1% 345—3450K V=F—EvY
47 1) —Lead free G=+2% 154:15 X 104—150k Q G=+2% 370—3700K V=Taping
TCT (1) H=%3% H=+3% 410—4100K
WEH J=£5% J=%5%
Lead containing K=%+10%

MERY—IRAFEFHERTY, RBICHLLT. SRETOY—IXEINMTY—IZBYFET,

The lead-containing thermistors are discontinued. Regardless of part number, all thermistors will henceforth be lead-free.

X1

B 4 #-ti% Dimension

|
AR . DEHE
Inch size L W t b ,
Type Qty
New || TOT8G 1206 3.20%+0.20 | 1.60*=0.20 | 0.60*£0.10 | 0.55*0.20 ¢
TOT6G 0805 2.00£0.20 | 1.25%0.20 | 0.55%0.10 | 0.40%0.20 5,000pcs
TOT3G 0603 1.60=%+0.15 | 0.80%*0.15 | 0.50%0.10 | 0.30%0.20 W
TOT16G 0402 | 1.00%0.05 | 0.50+0.05 | 0.35%0.05 | 0-2° fg'(l)g 10,000pcs % Q —
B E# Rating
B EREFEE BEKHEE | RNEERESD) | BHEREGES) BXHBEN EREND
T;p Resistance B-value Dissipation Factor| Thermal Time | Max. Permissible Rated Power
© Tolerance Tolerance in Air Constant in Air Power (25°C)
NEw || TOT8G =10sec 130mW
TOT6G E1%,£2%, +1%,+2% 130mW
+3%,+5% T =1.5mW/°C
TOT3G Lo +3%,+5% " <5sec pmW 120mW
TOT16G B 110mW
R EEEE
Biiﬁ Operating Temperature Range SCERHL LN O 5 RSB R = D LT [ CAEA R & s
B-value TCT / TET TNT[ NEWI <& m < ' —HHER o
>3300K 40~+150C 40~1200C Please cons1.11t us for operating temperature ranges other
than those listed.
< 3300K -40~+125°C
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£ E NEW
B E#(25°C/85°C) A {E# B (25°C) / Standard resistance range(25°C)
B-value(25°C/85°C) TOTSG (Q) (new) TOT6G (Q) TOT3G (Q) TOT16G (RQ)
4510~4700K 50k~500k 50k~500k 100k~500k 150k~300k
4410~4500K 15k~400k 15k~400k 30k~300k 50k~200k
4210~4400K 10k~100k 10k~100k 15k~200k 30k~100k
4010~4200K 3k~100k 3k~100k 5k~200k 8k~100k
3810~4000K 1k~ 50k 1k~ 50k 2k~100k 4k~ 50k
3610~3800K 500~ 30k 500~ 30k 1k~ 50k 1.5k~ 30k
3410~3600K 500~ 30k 500~ 30k 1k~ 50k 1.5k~ 30k
3210~3400K 500~ 30k 500~ 30k 1k~ 30k 1.5k~ 15k
3010~3200K 400~ 10k 400~ 10k 650~ 10k 1.2k~ 5k
2810~3000K 250~ 5k 250~ 5k 400~ bk 750~ 3k
2610~2800K 80~ 2k 80~ 2k 100~ 3k 270~ 1k
2410~2600K 50~ 500 50~ 500 80~ 1k 150~ 500
XEROWEFSETT. HEXRCHERAICHEEMBERT S,
The contents of the above table are for reference only. Please confirm the details before ordering and use.
BE {1 Resistance (25°C) / BE$ B-value (25°C/85°C) unit: Q
Temp. |R:1kQ R: 1k Q R 1kQ R:10kQ |[R:10kQ [R:10kQ |[R:10kQ |R:100kQ |R: 100k |R: 100k
(°C) B: 2750K |B: 3000K |B: 3200K |B: 3450K [B: 3700K |B: 3900K |B: 4100K [B: 4300K |B: 4500K |B: 4700K
-40 11,290 14,270 17,200 217,300 274,600 331,000 399,100( 4,039,000| 4,870,000| 5,871,000
-35 9,012 11,130 13,180 162,800 201,100| 238,200 282,000| 2,878,000| 3,408,000{ 4,036,000
-30 7,248 8,761 10,200 123,200 149,000 173,400 201,800] 2,073,000| 2,413,000{ 2,808,000
-25 5,872 6,953 7,959 94,240 111,600 127,700 146,200| 1,508,000| 1,727,000| 1,976,000
-20 4,791 5,561 6,265 72,720 84,410 95,100 107,100 1,108,000| 1,248,000| 1,407,000
-15 3,935 4,481 4,971 56,620 64,470 71,530 79,370 821,600/ 911,600| 1,011,000
-10 3,253 3,636 3,975 44,450 49,690 54,330 59,400 614,500| 671,900 734,600
2,705 2,971 3,202 35,170 38,630 41,640 44,890 463,500| 499,700 538,600
2,262 2,443 2,597 28,040 30,280 32,200 34,240 352,500| 374,800| 398,500
5 1,902 2,020 2,120 22,520 23,920 25,100 26,340 270,100 283,400 297,400
10 1,608 1,681 1,741 18,210 19,040 19,730 20,440] 208,500 216,000 223,900
15 1,366 1,406 1,439 14,820 15,260 15,620 15,990 162,100 165,900 169,800
20 1,166 1,183 1,196 12,130 12,310 12,450 12,600 126,900 128,400 129,800
25 1,000 1,000 1,000 10,000 10,000 10,000 10,000/ 100,000( 100,000| 100,000
30 861.3 849.5 840.1 8,286 8,172 8,082 7,993 79,300 78,430 77,570
35 745.0 725.0 709.4 6,903 6,718 6,573 6,432 63,280 61,920 60,580
40 647.0 621.5 601.8 5,782 5,554 5,378 5,208 50,790 49,190 47,630
45 564.1 535.1 513.0 4,867 4,617 4,426 4,243 41,010 39,310 37,690
50 493.6 462.6 439.2 4,116 3,858 3,663 3,477 33,290 31,610 30,010
55 433.5 401.5 377.7 3,498 3,240 3,047 2,866 27,170 25,560 24,040
60 382.1 349.9 326.1 2,986 2,734 2,548 2,375 22,300 20,780 19,360
65 337.9 306.0 282.6 2,560 2,318 2,141 1,978 18,390 16,980 15,690
70 299.8 268.6 246.0 2,203 1,974 1,808 1,656 15,240 13,960 12,780
75 266.8 236.5 214.8 1,904 1,688 1,533 1,392 12,690 11,530 10,470
80 238.2 209.0 188.3 1,652 1,450 1,306 1,177 10,620 9,566 8,617
85 213.3 185.3 165.6 1,439 1,251 1,118 998.8 8,927 7,978 7,130
90 191.5 164.8 146.2 1,258 1,083 960.2 851.5 7,537 6,684 5,928
95 172.4 147.0 129.4 1,103 940.9 828.2 729.0 6,392 5,626 4,953
100 155.7 131.5 115.0 971.3 820.6 717.1 626.7 5,444 4,757 4,157
105 140.9 118.0 102.4 857.7 718.3 623.2 540.8 4,655 4,040 3,505
110 127.9 106.2 91.52 759.8 63.90 543.6 468.5 3,998 3,445 2,969
115 116.4 95.82 82.02 675.3 555.9 475.9 407.3 3,447 2,950 2,525
120 106.1 86.68 73.71 601.9 491.5 418.0 355.4 2,983 2,537 2,157
125 97.0 78.61 66.42 538.1 435.9 368.3 311.2 2,592 2,190 1,850
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HEhE

10 1 AAVRIB R E IR E & o NRE I

BRERFNREANERREE Y

/Temperature Sensor for measuring outside air temperature for Car

B ®HR#EL/HE Construction/ Feature

- H—IRAZFEAL. EEEOSVEETREER
This sensor is high reliability by using chip thermistor.
-HBETOFEAZEEL. E— b A VILISRRVERHERA
(-55°C~+125°C. 100041 ¥ LD & TIRRMELE LT £ 2% LK)
Design to strong heat cycle.
(-55°C~125°C 1000cycle AR==*2%)

B &BEM Type Designation

| RTH || P | | T1 | | G | | 252
| | | | |
i jiZ0N TAYER HRE EHE
Product Code Type Wire Length Tolerance Resistance
G *=2% 1083—10k Q
302—3kQ
252—2.567k Q

B S E& @) Dimension (e.g.)

27N
Type A B C D
RTHPT1G252 30.5 14.0 8.0 960
(unit:mm)
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FEEAIREE &

VAW SSAN

JEE ;B E + > H/Non-contact Temperature Sensors

B ®}5EE/5E Construction/ Feature

B %FEBEAM Type Designation

- JHERYITN T ITRES RN ARG EATY,
The product that can measure the temperature of object by non
contact.

-EEMTHLO. LU TEECREMOERERICT DLELNLG
(o AVUTFUREERWNV-LET,
The maintenance cycle of a object and the temperature sensor
largely decreases.

R EMPHRTERE L RERBOS NV —S X2 EBHL.
EOMREEEERRLTLET,
High resolving power by equipping with the element of the high
temperature coefficient.

- [RLEESER (-10~150°C) TERTIEETY,
High heat resistance. Operating temperature range:-10 to +150

deg.C.
EURARETESHE. L——TYa, DOV SER—4
ENEBRBAOBERLLBYVET,

Applications: Photocopier, Laser-printer,Fax machine,
Laminator, etc.

[ Ner || (|1 || 0|0 | | | T |
miE T—INT—aRR RHHES wa
Product Code Table Data Type Segment number Packaging
C:Custom BEES HUEES ARy r—o vy
Customer number Product number BAAH
B 5 #%~T& @) Dimension (e.g.) .
Ay o | o T jolea
A B C D E
Type
A E
46.5+£0.6 | 12.6+0.3 9.5) (5.0) 330£10 ¢ H
F — # =
NCTC0000A F G H R/EADO | AFAO
8.5%+0.3 | 4.5+0.2 0.7 65.6° 17 [RE 5] @ @
(unit:mm) ﬂ \j% %i
Viewanglel View angle 2
B E#E @) Rating (e.g.)
ERERE mENRE BB TER R0 B R B R EREEE H$—Z 24 Y—3 24
Power line Accuracy Thermal Time Temperature Operating EHifE(@25°Cc) | BEH(25/85)
Voltage temperature Constant Detection Range Temperature Range Resistance B-value
D(g%gggw 200+ 3°C* <2.0sec 0°C~+260°C -10°C~+150°C | 100kQ 1% | 4100K=1%

MM BMRIRE200°C, METER0.96, HERET0C. O—3F 20~40mm. BIFEEESmm,. 5EEH10.0kQ

Condition : Blackbody temp. 200deg.C, Thermal Emissivity 0.96, Compensation temp. 70deg.C, Roller size 20-40mm,

Test distance 5mm, Resistor connected 10k Q

-40-




TSA

B0
Rt

N =]

BEMIE R ER/Temperature Compensation Attenuator
B ZREE/HE Construction/ Feature

- AREEICEYBEEESELT SEERERESRTY .

Temperature Compensation Attenuator has attenuation value

depend on ambient temperature.
f/ CNETEVERME TRESREE LB ET,
Q/ e %—, — Compact size and good characteristic over a wide frequency
2 ﬁ band.

Realization of temperature characteristic responded by
customer.

éi//\*/ &) H—IRSOBBISEY. BLICH L REREEERARTT,

< 2 TS FEBREICERBELY—IX2EERRL. H5RT
~/ o - - RELLBETHY . BLEMAE L ERESBOLET.
\ :\ % High mechanical strength and reliability are available due to
\ —— resistance film, thermistor film and glass-coated structure on
m alumina substrate.

- RoHSIEERICHIE L TWET,
RoHS compliant.

B %FEBEAM Type Designation

L ma [ e | ll’ || BIT || <|3 || 03|01 || \l’ |
g fIZN B i) THEE A VE—H IR BEE o
Product Code Size Equivalent Circuit Feature Impedance Attenuation Value Packing
TSA:AREE 6:2.0mm X 1.2mm P ® BT:REMER 50Q 03:HEE(25°C) V=F—E 2% (5000 {&)
FvTHES BT: Temperature 03:Attenuation V=_Tapi1a1\g (5000pcs.)
TSA: Thick Film Compensation type Value at 25°C K;ZF— e /(’7 (1000 ﬂfl)
Chip Attenuator OLRER BRI B;ar?lflz‘:g\' 51 (Ofgo'f ;’;)
01: Thermal Sensitive =Bulk (in plastic bags)
Characteristic

B 5#-Ti% Dimension

L
b t
Type L w al a2 —
6P 2.00x=0.20 | 1.256%0.20 | 0.75%+0.10 | 0.88%+0.10
AEH=E
bl b2 t Qty W
0.35%0.10 | 0.27%0.10 | 0.55%x0.10 1,000 or 5,000pcs
Unit: mm
i Side
Hif Back
B {4 Specification
b= £ p= A — R |
wi | wax | mEEmeE | wemmmam | [, 0l w_
Type Attenuation Value Attenuation Value| Thermal Ser.lsﬂ.;lve e
Tolerance Characteristic
+0.5dB <15 |
6P 0, 3~6dB N1 ~ N3 o 50Q
’ X 1GH 25°C
@1GHz, @25°C @1GHz, @ %7 Front
=] 3% 34;
R EREN Eﬁﬁ,mfiﬁ @.aﬁﬁ?fﬁ
Fr R Rated Power Operating Packaging
equency hange (25°C) Temperature Range
DC ~ 6GHz 63mW -40°C ~ 125°C ¢ 180 reel
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TSA

B0
Rt

B EEEREZI{t Temperature Coefficient of Attenuation

Typical data (3dB
N1~N3) BERREZI (257C/857C)
Temperature Coefficient of
BRERERY Attenuation (25°C/85°C)
Thermal Sensitive
Characteristic
N1 -0.015 dB/C
N2 -0.014 dB/C
N3 -0.012 dB/C

B #2852 F<Ti% Recommended Land Pattern

sz & Attenuation value [dB]

5

— [N (8] =
[ 2 T N & 2 ¢ S &

* N1
= N2
* N3

|
.
(]

-20

0 20 40 60 80

325 Temperature [°C]

R EE R (3dBNT)

Attenuation value — temperature characteristic (3dBN1)

100

a b c d e
0.80 0.70 0.75 0.50 0.75 c
Unit: mm
:I (FATZZVF
e Solder land
B EREHEREBIR Derating Curve

&l
oF
& 100%
> N /\
T 80%
= 60% \

0
3 N\
@ 40%
S \
a.  20% N\
S N
S 0

60 40 20 0 20 40 60 80 100 120']‘ 140 160

55 +70 +125

JEBEEE / Ambient temperature("C)

BEREA+I0CERBAHIBEEL. ERENERMRIH>TERENEERT 5.

In case of ambient temperature above +70°C, power derating shall be applied in accordance.
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ff“—ﬁi,7l§rffﬁ2f7ii 3’571:‘_‘57“‘ H2Z I

— S X34t€5 = vH E—4A —/ Ceramic Heater with Thermistors

B ®AEE&E/1FE Construction/ Feature

REAFR E—a—sa— Y — I A EERICEENRITTAE
Glass coating Heater element The thermistor is screen-printed to substrate directly.

—IRFERIE. BEREHRE 1 XA[HE
R-value, B-value of thermistor are adjustable.
INE RIEMNDBREGLA T OVAETRE
Compact size, low cost and flexibility layout.
- FyTH—IRADORE, BELUUOEHLATE
Mounting of chip-thermistor and thin-film RTD are possible.

g ol * NH T ORISR EARIZ 3 15 AT 5E
\ Making hole punched and special shaped substrate are possible.
gosxm@R)  \ C SN - RERE, FHEREEE. RERTEEADE—F—(THA
Thermistor 53w HEIR Analysis equipment, semiconductor equipment, optical component,
(screen-printed) Substrate (Ceramic) etc.

B #&&tTE (8%H) Structures & dimensions (e.g)

- HiRH 4 X Size of substrate : 45mm X 35mm X t1.0~0.5mm
- Hir#$l  Material of substrate : 96% alumina
« E—4& —3&$1{E Resistance of heater : 10Q +1Q

— I XA EHME Resistance of thermistor : 10k Q £5%
- H— I XABE#H B-value of thermistor(25°C/85°C) : 4100 K *+3%
s H—IXA2HY A X Size of thermistor : 1.0 X0.5 ~2.0 % 1.25 mm(0402, 0603 and 0805 inch)
- EARESF Operating temperature : 150°C(MAX200°C)
- ZKXEH Max wattage : 10W(no-load)

ARy Y OREHHEICONTIEMEHKATETT .

The specs and temperature range are negotiable.

H—IRA(ENRIFZA) Thermistor(screen—printed)
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TCV

0

EEE S D/\1) X4 /Thick Film ESD Varistors

B ®}5EE/5E Construction/ Feature

R

Protective Coating

SHERA Y E
Outer plating

T A v ¥

Inner plating

- BN 1-ESDBr#4Fi% &£ ESDIit £,
Excellence in ESD protection specialty and ESD resistance.
- ERERETHSA. BRIESIC

Low capacitance for high speed signal line.

=43

B

TS FERECN)REEEZRRL. RELEBETH SO

KIEC61000-4-2-C=150pF,330Q,Charge voltage=8kV

EVEHARE L EEEATONET .

High mechanical strength and reliability due to the structure

o N
BT LS SRR Varistor film Tnner Blectrode coated with on alumina substrate.
High Purity Alumina Substrate . ROHS*E"% [z ;““J‘Fﬂh\ LTuL 35 j’ o
RoHS compliant.
B %FEEH Type Designation
|  Tcv || 38 || F || 1R1 || \4 |
g AR R VMREERE H&nE HERE a%E
Product Code Size and Coating Function Capacitance Packing
(AC1V,1MHz)
3S:H 5 RIREERE F:\Y RABE 1R1:1.1pF typ. V=F—EvY
16SABAERENR 130V=+30%(1mA) (1.43pF max.) V=Taping
3S:Glass Coating F:Varistor voltage OR5:0.5pF typ.
16SA:Resin Coating 130V=+=30%(1mA) (1.0pF max.)
nE Inch N ZZEBEAmA) HEAE(ACLV,1MH?)
Part Number size Varistor voltage Capacitance
TCV3SF1R1V 0603 1.1pF typ.(1.43pF max.)
1 +30%
TCV16SAFORGV | 0402 30V£30% 0.5pF typ.(1.0pF max.)
B #N#<tiE& Dimension
mE Inch BEH=E
Part Number size L w ! b Qty
TCV3SF1R1V 0603 | 1.60%0.15 | 0.80+0.15 | 0.50%=0.10 | 0.30%0.20 5,000pcs
TCV16SAFOR5V 0402 1.00=£0.05 | 0.50%£0.05 | 0.35%£0.05 0.25+0.10 10,000pcs
B E# Rating
8 5]
EREE BESHE ) RARERE
Rated Power ESD Capability P g
Temperature Range
EfKRE 8kV A o
DC24V Contact discharge 8kV. 40~+105°C
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0

S B* it RFID 2 4/ /Metal-compatible RFID tag

B0 UTHEE EEFRER) EERALEERETUTHIET S
With-metal % f 7
“With-metal” type (Patented) that uses a unique structure to work
on metallic surfaces as an antenna

- @BEMISRFIDA J TIRMICEZRGWEFEMBE— 7 AKRE T,
920MHz# D & E X xF it
Wide peak frequency bandwidth unmatched by any other RFID tag

for metal, supporting countries in the 920 MHz band

B A RDEENINES L BYTRKROMEREEHRF
Minimal influence of external noise, maintaining the tag’s original
performance

- BT A ROIREEIC & BRI Y MBEDEENPE Y
Minimal influence on reading quality due to the condition of the
metal product to which it is affixed

- BEEGIRBICHIE LB -AHE
Excellent durability for harsh environments

- ELRAEE. ERBMEOEETE., MEH. ERHERTIOYREE,
SERTEEDIFEERE, MEOAT—230, AVTHUREHE,
AX—FIHORETIREBLGE~ADERELGYET
Main applications include asset management and inventory control
of metal parts and materials, logistics management of metal RTI,
carry-out management of metal tools, location and maintenance
management of molds and dies, and manufacturing process
management in smart factories

| MTA || N || 1001 | | A |
| | | | TATEYAMA
e B i ag =
Product Type Specification Packing !
MTA: sigsmsmiaic » N: —fg 1001 : EE#£ 5 A=\yhr—ovyg :
MTA : Metal-compatible N : General 1001 : Standard A=Packaging
RFID tag
/! N
= L —
= XERUADHA XEHRAY LAMIGAIEETI DT,
Specification L \% t SBEVEDET=WL
1001 5l 19 45 Custom sizes beyond those listed in the table
Unit: are also available.
nit-mm Please kindly contact our sales or contact
window.
HE / Weight 2g

E/ERE B $ / Operating Frequency

920MHz #7(916.8MHz~923.4MHz)
920Mhz range(916.8MHz~923.4MHz)

f#H RFIC/ Use RFIC

NXP #: U CODE 8 (EPC global Classl Gen2 L)
NXP U CODE 8 (EPC global Class1 Gen2 compliant)

A% JZFE / Memory Space

EPC AEV 128bit
EPC memory 128bit

1&(Z l#E(4W EIRP) / Communication Range(4W EIRP)

SBAE D AT R Bk 10m Gk 40 N CoFHAIRRRE )
When metal is attached, Max. 10m
(instruction results under optimal conditions)

Bi/EIREE / Operating Temp.

-40°C ~ 85C

A7 a v | Option

A5 - a—F
Label printing + Encoding
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&@xt RFID # 7

B FEE#EY Frequency Response

B0
Rt

HgE /
Communication Performanse

A

if

800 850 900 950 1000 1050

¥ |/ Frequency [MHz]

BVS I BIBIETH D, ZEOERICHITIEEIIRRDIEENSHDET
Each graph is an indicator; actual performance may vary during use.
B 5 Radiation Properties

0 0
20 £BEiR Metal plate 20 £BE1R Metal plate
= 150X50mm — 150X50mm
90 270 90 g 270
180 Short-handed direction 180 Long-handed direction
BFAE B¥FAm

BDVSDIIBIETHD. REBOERICHITIHEEIIRRIBEENSHDET
Each graph is an indicator; actual performance may vary during use.
B & Application

@& BN - Ak - KA T HOEH /| Management of metal building materials, steel materials, and large tools
@ THNEEE ORI (NEHLAZ) / For identification of equipment in the plant (internally embedded)

@ ST E M D EEE / Management of equipment installed at high elevations

OERY ¥ —F 7 /)LEHS - @ / International Returnable Components and Returnable Boxes

@HE¥ O T / Manufacturing process control

@& B G OMIE L / Shelf management of metal objects
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AVERF v jﬂ:ﬁ%ﬁ CRAZERAERIRIBIL JIS C 5201-1 TF, AEC-Q200 T4 R FATRE,)
Thick Film Chip Resistors (standard test methods is JIS C 5201-1. AEC-Q200 is available.)

Resistance to
soldering heat

Change of resistance:

=+(1.0%+0.1Q)
<+ /73— Jumper:
=50mQ

2iERR =101 FRE

HE Item 4 #E Performances HERS /A% Test Condition/Methods (JIS C 5201-1)
ERFEAEE | EREELE FMEE=FHREE®D 2.5 FFE Applied voltage: 2.5 times rated voltage
Short-time Change of resistance: EEBaREED/MNE VA or max. overload voltage,
overload =+(2.0%+0.1Q) whichever is lower.

< v s8— Jumper: REBERERC wv o . max. overload current (Jumper)

=50mQ ENAnBsfE =5 F0RS Applied time: 5 seconds
&R I | EREEEER #1fE=3mm (TSR10,50,20=1mm)  Applied bending: 3mm (TSR10,500,200: 1mm)
Substrate Change of resistance: REBE=10x£1#H Holding time: 10+1seconds
bending <+(1.0%+0.1Q) SREREMR : S5 THRGE=1.6mm) Substrate: glass fiber base epoxy resin(t=1.6mm)

< ¥ 2 /\— Jumper:

20 50
=50mQ Unit : mm
RS ) Bending width
i) 5
AP N

El& % EREEEER MMEA=5NGKFEHM™) Impressed pressure: 5N(0.51kgf)
Adhesion Change of resistance: FERR=10x1 #H Holding time: 10+1seconds

<#+(1.0%+0.1Q) ¥TSR20G 1% < % (Exception : 20G)

<+ 2 /3— Jumper:

=50mQ
FATHEE | EREELE IXATZRE=260£5C Temperature of solder: 260+5°C

Immersion time: 10+1 seconds.

¥ 78— Jumper:
=50mQ

1000 +48/-0 B

FAERFITE | EED 95%U LM IFATZRE=245+5C Temperature of solder: 245+5°C
Solderability | #IZATET 2ERR=3+0.5 F)R Immersion time: 3+0.5 seconds.
BhhTWBAZ L BIALIE=7595A(2 1~2 FOFERE Preparation: Immersion in flux for 1~2 seconds.
At least 95% of I39IA=F R 25% D0 ¥ TPA Flux:  rosin: IPA = 25wt%:75wt%
termination covered [ZA 2= Sn-3.0Ag-0.5Cu Solder: Sn-3.0Ag-0.5Cu
with new solder
BEYA4UIL | BEREELLE BEMIN=TRD 4 R %EH 1004190 Repeat the temperature cycle as below 100 times.
Temperature Change of resistance: E%F5 1 : -55+3°C 30 2fE Step 1 : -55+3°C 30minutes
cycle =+(1.0%+0.1Q) EBRE 2 - =B 39 LIN Step 2 : room temperature within 3minutes
¥ 28— Jumper: ERME 3 : 155+3°C 30 43Fd Step3 : 155+3°C 30minutes
=<50mQ B4 R 3NN Step 4 : room temperature within 3minutes
REM EREEE 18R =155+3C Temperature: 155+3°C
Stability Change of resistance: FRIFERI=1000 +48/-0 B Holding time: 1000 +48/-0 hours
=+(1.0%+0.1Q)
< ¥ 2 /\— Jumper:
=<50mQ
it E ik EREEER 1881 =-55+3°C Temperature: -55+3°C
Low Change of resistance: FRIEFERI=1000 +48/-0 B Holding time: 1000 +48/-0 hours
temperature =+(1.0%+0.1Q)
< ¥ 2 /\— Jumper:
=<50mQ
it i 1 EiEELE 1BRIEE#E=40=2°C. 90~95%RH Temperature: 40+2°C
Humidity Change of resistance: FREFRI=1000 +48/-0 B5fE Humidity: 90~95%RH
=+(1.0%+0.1Q) Holding time: 1000 +48/-0 hours
< ¥ 2 /\— Jumper:
=50mQ
EREHE EIREEEE 1E;8fE=70+2C Temperature: 70£2°C
Load life Change of resistance: EMEE=EREBEEC N -IXEHREFR) Applied voltage: rated voltage
=+(3.0%+0.1Q) (Jumper : rated current)
S 78— Jumper: (R =90 2 ENA0~ 30 9K 1E Holding time: 90minutes on, 30minutes off
<50mQ 1000 +48/-0 EFFS for 1000 +48/-0 hours
[HA=RE EinfEEie®E ERIEE#E=40+£2°C, 90~95%RH Temperature: 40+2°C
Load Change of resistance: EMEE=FHKEEC v\ -XEHKEHR) Humidity: 90~95% RH
humidity =+(3.0%+0.1Q) {RFRRT =90 5 ENHN~30 A LE Applied voltage: rated voltage

(Jumper : rated current)
Holding time: 90minutes on, 30minutes off
for 1000 +48/-0 hours
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EEF v TH—3 RS cipessmsg JIS C 2570 T, AEC-Q200 I= 4 RETEE,)
Thick Film Chip Thermistors (xStandard test methods is JIS C 2570. AEC-Q200 is available.)

IBEH Item

M #E Performances

A& & /A% Test Condition/Methods (JIS C 2570)

XA T &V
Resistance to
soldering heat

EREEREE
Change of resistance:
=+3.0%

BHRHREDNLEC L

No mechanical damage.

XA TZRE =260+5°C
BERE=10x1 M

Temperature of solder: 260+5°C
Immersion time: 10+1 seconds.

BEHEILE
Change of B-value:
=+2.0%

REFEERE =90 2 ENH0~30 K LE
1000 +48/-0 BFE

FAFER TS | BEBOD 95% LA [FATZRE =245+5°C Temperature of solder: 245+5°C
Solderability #HTAFET 2ERMB=3+0.5 #MHE Immersion time: 3+0.5 seconds.
BEHhTWNBEI L BIALIR =779921C 1~2 BRERIE Preparation: Immersion in flux for 1~2 seconds.
At least 95% of 7399A=E B 25% DAY VD IPA Flux:  rosin: [PA= 25wt%:75wt%
termination covered [ZA == Sn-3.0Ag-0.5Cu Solder: Sn-3.0Ag-0.5Cu
with new solder
&R I | EREEEER HiR=-HHE(TOTSG L) =5mm Applied bending(except for TOT8G): 5mm
Substrate Change of resistance: (TOT8G)=3mm (TOTSG) :3mm
bending =+3.0% FiFER =101 M Holding time: 10+1seconds
BHRHBREDNLEC L HEEEMR - 5 TR(E=1.6mm) Substrate: glass fiber base epoxy resin(t=1.6mm)
No mechanical damage. .
unit : mm 20 50
<sla
R230
N\ Strength
N/__d—/ﬂ
T A
& <U T o
|l i < 45 >|
ifit H 14 EREEEER ENANfE K = (10~ 55~ 10Hz)/1 7/ Applied frequency: 10~55~10Hz / Iminute
Vibration Change of resistance: ENAN#RNE =2 4RI 1.5mm XYZ 3 5 Amplitude: 1.5mm in each X,Y,Z directions
=+3.0% ENANBERS =& 51 2 B Applied time: 2 hours in each X,Y,Z directions
BMMEEDLREC L
No mechanical damage.
REM EEELE [BEiEfE=125+3C Temperature: 125+3°C
Stability Change of resistance: REFFRREI=1000 +48/-0 B Holding time: 1000 +48/-0 hours
=+3.0%
BEHEILE
Change of B-value:
=+2.0%
it 1 EinfEEie®E 188 =-40+3°C Temperature: -40+3°C
Low Change of resistance: {R RS = 1000 +48/-0 RS Holding time: 1000 +48/-0 hours
temperature =+3.0%
BEHEILE
Change of B-value:
=+2.0%
ifit ¥ 14 EinfEEie®E 18;RIEE#=85+2C, 85+5%RH Temperature: 85+2°C
Humidity Change of resistance: Humidity: 85+5%RH
==+3.0% {158 = 1000 +48/-0 FFRS Holding time: 1000 +48/-0 hours
BEHEILE
Change of B-value:
=+2.0%
BEYA4IIL | EREELLE BEHMINV=TEED 4 B %EH 1009190 Repeat the temperature cycle as below 100 times.
Temperature Change of resistance: E&ME 1 : -40£3°C 30 4 Step 1 : -40+3°C 30minutes
cycle =+3.0% Bl 2 =B 3 2LLA Step 2 : room temperature within 3minutes
BEHZELLE BB 30 125+£3°C 30 4/ Step 3 : 125+3°C 30minutes
Change of B-value: ERME 4 - =R 3 LA Step 4 : room temperature within 3minutes
=+2.0%
fitiZ & EREEEE ERIERE#E=85+2°C., 855%RH Temperature: 85+2°C
Load Change of resistance: Humidity: 85+5% RH
humidity <+3.0% EMMEA=RKHFEEN Applied power: Max. permissible power

Holding time: 90minutes on, 30minutes off
for 1000 +48/-0 hours
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RS K2 —>
Recommended Land Pattern
B TSR/TJR, TOT, TCV Type

b [0 Solder Land
2O mm YA X | Inch Size | T3> K738 —> Recommended Land Pattern (mm)
Type
a b c
TSR200 0603 0201 0.26 0.72 0.32
TSR160, TCV16S, TOT16G 1005 0402 0.50 1.30 0.50
TSR/TJR30O,TCV3S, TOT3G 1608 0603 0.90 2.60 0.70
TSR/TJR6O, TOT6G 2012 0805 1.35 3.45 1.10
TSR/TJR8O, TOT8G 3216 1206 92,90 4.70 1.40
TSR/TJR40O 3225 1210 ) 5.20 915
TSR/TJR20 5025 2010 3.70 6.20 )
TSR50 4532 1812 3.40 5.80 2.75
TSR/TJR1O (TSR1S) 6332 2512 4.70 (2.0) 7.60 (8.0) 2.75 (3.2)

¥ TSM,THC,THE,TSC,TSE &FEIZ DL\ TIlE. BRELEDHE XL, (Please contact us about TSM, THC, THE, TSC, TSE)

¥ TOT &, TET,INT,TCT OBEFFT9 . (TOT is the abbreviation of TET, TNT, TCT)

(XA 12T BASEH

Soldering Heat Conditions
y2a0—7a274) (3ELA) /Reflow profile (max. 3 cycles)

260°C.

BEETEE | g0
Component
Surface

200°C

<>

387 1) —(ATZ | Pbrfree solder
JyE—+ Sn-3.0Ag-0.5Cu
Preheating Reflow F1J E— b /Preheat 150~200°C, 60~120s
ZME [ Reflow Min, 217°C, 60~ 150s
60~120s 60~150s E—7% /Peak 255~260°C,30s LI T

¥R / Time

20—7Ja774J)L (3ELA) [ Flow profile (max. 3 cycles)

[
265°6. Peak
. 10s
BaRERE
Component
Surface
Temperature 2006
150%.....
<>
827 J—(ZATE | Pbrfrec solder]
Tye—+t Sn3.0Ag-0.5Cu
Preheating F1E—F /Preheat 150~200°C, 60~ 180s
E—% /Peak Max.265°C, 10s BT
60~180s
B5fE / Time

IFAESTEHE (1 ELIA) / Soldering iron condition (max. 1 cycle)

E—%9
Peak

LTI oRN—
BRRERBE

Component
Surface
Temperature

7 1) —(FA T2 | Pb-free solder
Sn-3.0Ag-0.5Cu

Max.400C, 3s

[FATEZT
/ Soldering iron

Bl / Time
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(XA =1+ Soldering

RS K2 —

Recommended Land Pattern

B TSN Type
d
l«—>|
! A A
PN
: v
<~
C
L
TSN2E, 3E

d d f
< , le—i<
1 A H A\ N
: b i b
L | ! L 1! \ 4
! /A ! A\
[ e a| W [ T S [ a w
— i A i A4
i i
| |:| i |:| v E |:| 2
<> <> > |€
c c €
L ~ L Ll
TSN3T, 8T TSN2B, 3B
J_ d
A N
b b
L | v
/ ! N
al W _._._._._._._._._i _________________ a |W
v - i v
|:| |:| y

=
c
< >
L
TSN10]
AN AN
b
\ 4
N
a | W
v

<) BAES VR
L Solder Land
N L
TSN3A
4K #2325 > K/84 — > Recommended Land Pattern (mm)
Type L W a b c d e f
TSN2E 1.10 0.65
TSN2B 2.15 1.50 0.50 0.50 0.45 0.60 0.25 0.50
TSN3E 1.30
TSN3T 2.90 2.60 0.80 0.90 0.50 0.80
TSN3B 3.25 2.70 1.00 0.85 0.65 0.90 0.45 0.80
TSNoO 3.16 2.40 1.20 0.60 0.45 0.715 0.30 0.64
TSN3A 3.80 2.60 1.00 0.80 0.30 0.50
TSN8T 4.51
TSN1O 578 4.20 2.20 1.00 0.70 1.27
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T—7Fi&

Tape Dimensions

BRI F X ¥ ) 7T—F(AmmE v F) Rectangularly Punching Carrier Tape (4mm pitch)

weo P gt)ithl
IOCKe! ole
ts Ioﬁ P
N I
1 1 L
| : [
i )
7] B i

|
i
b
SN IPll

! —
e Rectangularly-hole Direction of
Chip component unreeling
compartment
TLRARry bxv Y F7T—F (KR7v 84X :0.4x0.7mm?)
Press Pocket Carrier Tape (Pocket Size: 0.4 X 0.7mm2)
PN EYR
Po Sprocket hole

EYR
Sprocket hole

¢ DO
>
t1
7
<>
A
AR &
Chip

BEAAEAR  namiam
Rectangularly-hole Direction of
component unreeling
compartment

TLRARTy xR X UT7T—TF (R v b4 X :0.65%1.15mm?)
Press Pocket Carrier Tape (Pocket Size: 0.65 X 1.15mm?)

EYR
Sprocket hole

AR F Xy ) 7TF—F2mmE v F) Rectangularly Punching Carrier Tape (2mm pitch)

F F
l
‘ S \ 5
I
nﬂuuﬁl%ﬁ/\ 2|EH LER EB%*EAE#R EEL AW 10
e Rectangularly-hole Direction of Rectangularly-hole Direction of
Chip component unreeling component unreeling
compartment compartment
IYRRF+ 1) 7F—7 Embossed Carrier Tape
¢ DO ) o
- HEYR
Po Sprocket hole
] P |
Bl
L ! L
[l 1 |
Dk Oy D)
AN AVJ \
T 1 1 F
RN e w
: : 4
Jo Wi
| W
T
5|
P mamamar o2
7o Rectangularly-hole Direction of
Chip component unreeling
compartment
AN F ¥4 1) 7T — 7 Rectangularly Punching Carrier Tape (4mm pitch) unit:mm
K Type A B W F P1 P2 PO DO t1 t2 K
TSR/TJR30O
TOT3G 1.10+0.10 1.90+0.10
TCV3S
TSN3E 1.80+0.10 1.80+0.10
TSR/TJR601 _ _
TOTEG 1.65+0.15 2.40+0.15
TSR/TJR8O 8.00+0.20 3.50+0.05 1.75+0.10 4.00+0.10 2.00+0.05 4.00+0.10 1.55+0.05 1.0max. 1.4max.
TSM8O 2.00+0.15 3.50+0.20
TOT8G
TSN3B
TSN3T 2.00+0.20 3.50+0.20
TsSNoO
TSN3A 1.90+0.15 4.10+0.15
TSR/TJR40 2.85+0.15 3.50+0.20

_51_




& Packing

AN F F v 1) 7T — T Rectangularly Punching Carrier Tape (2mm pitch)

K Type

A B W F E P1 P2 PO DO t1 t2 K
TSR160
111“%'\%2(3} 0.65:0.10 | 1.15:0.05 0 Bma. 0.5240.05
ST 5005 | Tismo05 | 8004020 | 3.50£0.05 | 175:0.10 | 2.00+0.05 4.00£0.10 | 1.55:0.05
TSN2B 1.20£0.05 | 2.200.10 0.65max. | 0.70+0.05
TLURRYw bF+ 1) 7T —T Press Pocket Carrier Tape
4K Type A B w F E P1 P2 PO DO t1 t2 K
TSR200 0.40+0.05 | 0.70+0.05 0.42+0.05 0.5max. 0.27+0.03
TSR160 8.00+0.20 | 3.50:0.05 | 1.75+0.10 | 2.00+0.05 4.00£0.10 | 1.55+0.05
TOT16G 0.65+0.10 | 1.15+0.05 0.5max. 0.52+0.05
TCV16S
I RRF 4 1) 77— Embossed Carrier Tape
ik Type A B \ F E P1 P2 PO DO t1 t2 K
TSR/TJR200 f
TSM20] 2.90£0.10 | 5.30£0.10
TSR50 3.50£0.10 | 4.800.10
TSNST 5.60+0.10 | 12.0£0.20 | 5.50+0.05 1.75£0.10 | 4.00:0.10 | 2.00£0.05 | 4.00:0.10 | 1.55£0.05 | 0.25+0.05 1.00£0.10
TSR/TIJR10 3.4040.10
TSM10 6.60+0.10
TSN1O 3.50£0.10 | 6.900.10
|)—IL~Ti&
) L= p)
Reel Dimensions
N H B
A
unit'mm
o HE/ -
2K Type Qty / Reel A B (o] D E Wi W2
TSR/TIJR30O
TSR/TJR60]
TSR/TJR8O
TSR/TIJR40]
TSMSO
TSN3O 5,000
TSNoO FHEBEY—IL
TOTSG 11.4+1.0
ot ¢>1so+_g.g ¢60+_(1)-g $13.0:02 | ¢210:08 | ¢zo0:05 | P00*1O
TOTSG : : : BEE/U—IL
TCV3S 13.0+1.0
TSR200
TSR160
TSN20 10,000
TOT16G
TCV16S
TSR/TJR20]
TSR50 SR —L
TSR/TJR1O] 15.4+1.0
TSM20 4,000 ¢ 18°+_g'8 ¢ GOJ’_(I)'g $13.00.2 $21.0:0.8 $2.00£0.5 13‘0*_2'%
TSM10O ’ ’ ’ BEZEREY—IL
TSNSO 17.0+1.0
TSN10

3% THC,THE,TSC,TSERZBE (D TIlX. SHELEHHE (=&Y, (Please contact us about THC, THE, TSC, TSE)
¥ TOTIE. TET,ITNT,TCTOREFFTI , (TOT is the abbreviation of TET, TNT, TCT)
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Fv TERSKE KR —E
Chip Resistor Spec Table

ERE . 2 - . . R "
BE Size AR Eh M M HhRERE Resistance EhnErEE
Characteristics mm Type Rated ax. ax. TCR Resistance Tolerance
(inch) Power Working Overload Range
Voltage Voltage
838?) TSR20G | 0.05W 25V 50V 200~ 400ppm/°C 1~ 5%
005 1~10MQ
(0109 | TSR16G | 01w +£100~400ppm/°C
505 75V 100V
O | TSR3G | 0.125W
2012 o
(Gs0s) | TSREG | 025w 150V 300V 1~22M
o 5’1? . (‘gég) TSR8G | 0.33W
tandar PERE +100~350ppm/°C +0.5~*+5%
(Goao) | TSRAG | 05w
Jare | TsrsG 200V 400V 1~1MQ
o 0.75W
2010) | TSR2G
6332 +100~350ppm/°C 1I~1MQ
(2512) | TSRIG W 0~+800ppm/°C 0.27~0.91Q
«1)283) TSR16U +50~100ppm/°C 10~1MQ
605 0.1W 50V 100V
e TSR3U
BER (0603) 0.5~ 1%
.« . —_VU. - 0
Precision égéi) TSR6U | 0.125W 150V 300V +50ppm/C 100~1MQ
(?1);(1)2) TSRSU | 0.25W 200V 400V
«1)28;) TSRI6E | 0.125W
1608 +250~350ppm/°C
(O | TSRSE | 02w 0.1~10Q
«z)g(l)g) TSRGE | 0.25W +900~250ppm/°C
Low gjit’tame é’gég) TSRSE - — | £100~350ppm/°C | 0.047~10Q 1~ 5%
0.5W
(?2?3) TSR4E +100~200ppm/°C 0.1~10Q
ég?g) TSR2E | 0.75W
o553 +£100~350ppm/°C |  0.047~10Q
(orsy | TSRIE W
1608
(00 | TSR3H | 0w 50V 100V 2TM~1GQ
. 2012 | popeH | 0.125W 150V 300V
EEH (0805) 5 90%
High Resistance (?;(1)2) TSRSH | 0.25W 27TM~10G Q
5355 200V 400V
oore | TsRIH 1w
égg;) TSR16F
605 0.063W 50V 100V
(0603) TSR3F
(22(1)?) TSR6F | 0.1W 100V 200V
OES 3216 . —30~0%
X s | TSRSF | 0125w +200ppm/°C 1~1MQ e
é’;?g) TSR4F | 0.25W
o 200V 400V
0.0 | TSR2F | 05w
6332
oorz | TsriF W

_53_




£#k—% Spec Table

¥4 T B B
BE Size | MR zn | BERE AARRE | grmmmm B RGH EHEHRE
s ax. Max. Resistance .
Characteristics mm Type Rated Worlin: Overload T.C.R Ranee Resistance Tolerance
(inch) Power g &
Voltage Voltage
«1)282) TSR16GA| 0.1W
1608 50V 100V
(003 | TSRBGA | 0.125W
2012
(0303) | TSREGA | 0.25W 150V 300V
it AL 3216 + o - RO
Anticsulfurated | (1206) | [OROCA | 033W +200ppm/C 10~1MQ *1~*5%
(i‘g“ig) TSR4GA |  0.5W
S07 200V 400V
(2010) | TSR2GA | 0.75W
6332
(9512) | TSRIGA W
3216
(1206) | TSRSV 0.25W 800V 1000V 1k~10M Q
SHHE (?3?(5)) TSR4V 600V 1200V 1k~1MQ
Hi ':’ " 5095 0.5W +100 ppm/°C +1~+5%
180 voltage TSR2V 2000V 3000V 1k~24MQ
(2010)
6332
(9512) | TSRV 1w 3000V 4000V 1k~10M Q
1608
(0603 | TSR3M | 0125W 50V 100V
2012
(0s05) | TSR6M 0.25W 150V 300V
3216
it — (1206) | TSR8M 0.33W +200ppm/*C~
Surge Current o 1~1MQ +5~+20%
Anti-surge 3225 | poRam | 0.5W +350ppm/C
e (1210) : 200V 400V
5025
(2010) | TSR2M 0.75W
6332
(9512) | TSRIM 1w
. 3216
it — & (FEH ) TSR8D 0.5W 4 o0 1~22MQ
Surge Current (gg? 200V 400V __'_lgggpm/ /C,,C +0.5~ 5%
Anti-surge (1210) | TSR4D 0.66W =oolppm 1~1IMQ
BEN 6832 + ° ~ +1~+59
High Power (9512) | TSRIS 2W 200V 400V +100ppm/°C 0.1~1MQ +1~+5%
0.75W 10~1MQ
3216 TSM8G 1.0W 200V 400V +100ppm/°C 3.01~9.76Q
(1206) 0.2~3.0Q
TSMSE 1.OW +200ppm/°C 0.1~0.196Q
. 1.0W 10~1MQ
ol s025 | LoM2G 1.5W 200V 400V +100ppm/°C 3.01~9.76Q +1~+5%
Wide terminal (2010) 0.2~0.30Q
TSM2E 1.5W - - o s
+200ppm/°C 0.1~0.196Q
TSM1G 200V 400V . 3.01~1MQ
6332 2.0W +100ppm/C 0.2~3.0Q
(2512) | TSM1E ‘ —_— —_ 5 —
+200ppm/°C 0.1~0.196Q
1005 +100ppm/°C~
(0402) TAR16G +400ppm/°C
374k 0.1W 50V 100V
N tie | 1698 | TAR3G
onmagne (0603) )
=5 F 5012 +100ppm/C 1.0~1MQ +0.5~%5%
High quality TAR6G | 0.125W 150V 300V - .
e (0805) +350ppm/°C
sound-fixed
3216
(1206 | TARSG 0.25W 200V 400V
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£#k—% Spec Table

H{E—E Nominal Resistance Values

DFIE
E6

E12 E24 E96 E6 E12 E24 E96 E6 E12 E24 E96 E6 E12 E24 E96
10 10 10 100 205 39 39 732
102 210 392 75 750
105 215 402 768
107 22 22 22 412 787
11 110 221 422 806
113 226 43 82 82
115 232 432 825
118 237 442 845
12 12 24 453 866
121 243 464 887
124 249 47 47 47 909
127 255 475 91
13 130 261 487 931
133 267 499 953
137 27 27 51 976
140 274 511
143 280 523
147 287 536
15 15 15 150 294 549
154 30 56 56
158 301 562
16 309 576
162 316 590
165 324 604
169 33 33 33 619
174 332 62
178 340 634
18 18 348 649
182 357 665
187 36 68 68 68
191 365 681
196 374 698
20 200 383 715
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B> JILT w4 Sample-Book

- AREERTF v TiEinE. BERTFY TERBERVERF Y Ty FO—VERBEOYUTILIT VI 5 CH
BELFELE, B, AR, ERAICKRETY ., LTI,
We offer various kinds of sample- books (Thick Film Chip Resistor, low Resistance Thick Film Chip Resistors and Chip
Resistors Networks). Please give it a try because we believe that you can make the best use of sample-book in trial,
development and experiment)

- EfE (E-6. E-12, E-24) - EREHEE (1, =5) T, FBK1 vk (BERE:504) &LTH
BFEHLEY,

We offer 1set of sample book consisted of 50pcs in resistance tolerance(*1,+5)and in E-6series or E-12seires or
E-24seires against each size.

WY > FTIT 9 @ IiEHI/A case of Sample-Book

® 1. AREETF v TR TSRoG
Chartl. (Thick Film Chip Resistors:TSROG)

- | ERE i AlEH AIEHE
R (W) o (Q) (%) e
(1)—X) (mm) (ppm/°C) . . Packaci
Type Size Rated TCR Resistance Resistance ackaging
P Power Range Tolerance
+200: 10~180
TSR16G-BOOK 1005 0.1 +100 : 200~ 1M
TSR3G-BOOK 1608 0.125 e - o g
D N— T—EYY
TSR6G-BOOK 2012 0.25 Jumper +1 (F—ThvyhH)
/10~1M N Ny
TSR8G-BOOK | 3216 0.33 +5 Taping
+100 (E6,E12 (tape cut)
TSR4G-BOOK 3225 0.50 E24) Bulk
TSR2G-BOOK 5025 0.75
TSR1G-BOOK 6432 1.0
B 1ERE: 507,12 —X 1K
Qty 50pcs /each value, A set of 1 size
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JAXACRK__H

THRZREERERIET v TR REERE /
RESISTORS, CHIP, FIXED, FILM, HIGH RELIABILTY, SPACE USE

B ®5EE /BE Construction / Feature

Eﬁfc‘tive Coating - J AXA EEE%B I:Il:lll
JAXA qualified parts.
oo R, FHAT—L 3. Oy b, BERICEROBTREICER.
S/Pb plating Satellite, Space station, electrical equipment for space.
Sy ASAREEICEY . REM. MBEICBATHET,
Ni- plating Superior in stability, heat resistance by glass coating.
oo, ' - I NG L ICEEDH D B ERIIATEH->EE[HEA,
SHETILSFEE Resistive Element Inner Electrode Using solder plating (Pb containing) with an achievement to avoid whisker.
High Purity Alumina Substrate 2D )-ZUHENY MR E R UEHRBROEE,

All pes screening, Lot assurance inspection, & periodic test.

B S&HBER Type Designation

| Jaxa || CRKieH || K | | 103 | | F | | R |
JAXA (35 7 B 76 30 7 fozt I AFREHE ERETEE BIEHE
T D Z & amd, (g7 Style Characteristic Nominal resistance Terminal structure Electrode Structure
LEMTE D, L:+200ppm/°C
“JAXA” indicates that the K:+100ppm/°C 103:10x103—10kQ F=+1% G=+2% J=+5% [FARSH > St LIFO@E
part is for space use and TV — R EEET D RO0— 3 > /%— jumper TV — AR GRS S T
may be abbreviated “J” Not applicable for jumper Not applicable for jumper Double-sided solder plated
resistors resistors electrode

B <% Dimension

[mm] \H
o=t L W H L1 Lowsw | L3 -
Style

CRK16H 1.6+0.15 0.80+0.15 0.45+0.10 0.3+0.20 1.0 0.3+0.20 w
CRK10H 2.0+0.20 1.25+0.20 0.50+0.10 0.4+0.20 1.3 0.4+0.20
CRK8H 3.2+0.20 1.60+0.20 0.60+0.10 0.5+0.25 2.2 0.5+0.30
CRK4H 3.2+0.20 2.60+0.20 0.60+0.10 0.5+0.20 2.0 0.5+0.30
CRK2H 5.0+£0.20 2.50+0.20 0.60+0.10 0.6+0.20 3.8 0.5+0.30
B E# Rating WEHERBE Power Derating Curve
IRH Item CRK16H | CRK10H | CRK8H | CRK4H | CRK2H _ 100
5
R0 we ™
Operating temperature —b5b~+125 £ 2 0 \
range g % 20
NIER e
S HRE B R Q) Max50m(2), 1.0~10M T 20 N\
Resistance Range 2 \\
== = | T
BEEAREVW) 50 150 200 -60[ -40 20 0 20 40 60 | 80 100 120
Max overload Voltage 56 10 15
EHREHWI(Q) - , ,
. 0.10 0.125 0.25 0.33 0.5 EFRE / Ambient temperature [°C]
Power Rating
SEbe-3
EHRAAI) 1.0 15 2.0 FEREN 10°CEBABIBEE. LEOBBERI
Rated Current
BEBAREAAQ HoTERBHEERLTTA,
Max Overload Current 2.0 3.0 4.0 In case of ambient temperature above 70°C,
R A (1) L:+200ppm/°C(1.0~9.76Q) rated power shall be derated in accordance with
TCR K:£100ppm/°C(10~10MQ) above Power Derating curve-chart.

D% A= RHUTITE N L @) ¥ R—IRPUC D E ]
(1) Jumper :N/A (2) Only jumper

140
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JAXA2160/A101

FTHHARAGEMEREF Y TRAREY—I X5 /

THERMISTORS, CHIP, NEGATIVE TEMPERATURE COEFFICIENT, HIGH RELIABILITY, SPACE USE

B ®5EE /BE Construction / Feature

Protective Coating

#—32%
Thermistor Element

WEER

EHET LS TER
High Purity Alumina Substrate

At E
Sn/Pb plating

ZuThoE
Ni plating

Inner Electrode

- JAXA FREBR &

JAXA qualified parts.
FBE, FEAT—Yav, OBy~ BREBICEROETHSICER,

Satellite, Space station, electrical equipment for space.

s TIVEFEREICH—SREBEERBL. A5 RATRELBETHMEE

ICBRATLEY,

High mechanical strength and reliability are available due to thermistor
film and glass-coated on alumina substrate.

C A RANMLIZREDHSERITALZD > EEREM,

Using solder plating (Pb containing)

with an achievement to avoid whisker.

2RV Y—ZoTEny MREIBER UV EHRHBROERE,

All pcs screening, Lot assurance inspection, & periodic test.

B S&HBER Type Designation

| JAxA2160/ | [ A101- | [ 2012 || B | 41000 ][ 1002 || J

“JAXA” (357 B B R FA A AR ERES ez Ui FHEE BE#H BEXMHFEE AFE O &R EEFEE
RETHDIELETT, T Individual Style Terminal structure [| B-Value B-Tolerance EHUE (25°C) Resistance-Tolerance
LHEBTE D, identification Nominal

“JAXA” indicates that the
part is for space use and
may be abbreviated “J”

2012 :
HA X 2.0x1.25mm
Size 2.0 X 1.25mm

B:ilFA > St LT
DI EEE
BiDouble-sided solder
plated electrode

4100—4100K

Zero-power
resistance (25°C)

1002—10k&

F=+1%
G=+2%
H=+3%
J=+5%
K=+10%

B <% Dimension

<]
L3

[
L3

BEAHEFEIE Power Derating Curve

Mo

\;

[mm]
L \\ H L1 L2@=m) L3
2.00%+0.20 1.25+0.20 | 0.55*0.10 0.4+0.2 1.2 0.4+0.2
B & Rating
I5E Item 2012 100
=
B RE 25 (O < 80
PR B HEE(C) 95~ 195 22
Operating temperature range = 60
N O, [
BB EEE (C) 4O~ 4125 g2 .
Operating temperature range e 20
I8 REES o) X2 2
REFEEHECC) —BE~ 4195 IS
Storage temperature range 0 e
A 0B FHEHEEER Q)

Nominal zero-power resistance

1.000k~1.388M

€ ABFERESEE%)

Zero-power resistance tolerance

F=+1%, G=%2%, H=+3%,
J==x5, K=+10%

2R B EHEREK)

Nominal B value range 2610~4800

B EHHEE F=%1%, G=%2%, H=%+3%,
B value tolerance J=*5%
HEBEEN W) .

Allowable operating power

EHE S at 25°C(mW) 130

Rated power(mW at 25°C)

X1 BEFTHE LA, E0EFERECREZHRITHEVEEER

Temperature range which allows parts energization but sets no specification of zero-power resistance tolerance.

X2 EEFMBE SN

SATH., TOMRBEELRDAVEELEER

-55

-20 0 200 40
25

EBEE / Ambient temperature [°C]

FEBREREMN 25CEBZ 215813, EROERRIC

HOTERENZEBERBLTTE,
In case of ambient temperature above 25°C, rated
power shall be derated in accordance with above

Power Derating curve-chart.

Temperature range which allows parts to keep their performances even if they are left unloaded.
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JAXA2160/B101

FTHRAZAEREMERE) — FREREY—3I X5 /

THERMISTORS, LEADED, NEGATIVE TEMPERATURE COEFFICIENT, HIGH RELIABILITY, SPACE USE

B ®5EE /BE Construction / Feature

- JAXA FREER SR
JAXA qualified parts.

FHE. FHAT—Yav, ATy b, SERICBEOEFRSEICER,
Satellite, Space station, electrical equipment for space.

- {# B ESEFE-55°C~150°C & SR fEE T O #E AN HE,
Usable temperature range -55°C to 150°C.

1) — F#ERIE 80,500,1000 mm & EARZ EMNTE, BHICEBEMNAIEETT,
Lead wire length can be selected as 80, 500, 1000 mm, and wiring is possible
freely.

CEPRV Y —=oEny MREIBERUVERHABROEE,

All pes screening, Lot assurance inspection, & periodic test.

B S&HBER Type Designation

| Jaxa2i60/ | [ Bioi- | [ 1800 || S | 4150F ][ 1002 || F
“JAXA” (&5 87 B 56 FA SLE 80 ER&ES = i FHEIE BE# BEXNHEE AFE AR ENESFEE
RETHDIEETT, I Individual 27N Terminal structure || B-Value B-Tolerance EHiiE (25°C) Resistance-Tolerance
e‘:-’é‘%?% %, identification 1:#tAEHIE Nominal
“JAXA” indicates that the 1:Resin-sealed type S:FA AT T RTEE AR 4150—4150K ZErO-POWer F=+1%
part is for space use and J— R TR X fres F=+1% 2 p N J=+5%
may be abbreviated “J’ Leaded terminal length S:Solderable terminal resistance (25°C)
80mm : 800
500mm:501 1002—10kQ
1000mm:102
B <% Dimension
[mml]
% B Cc
ﬁ;& A B C D E | |
Size
4.0 80 ¢ 0.63 10 \—|
1800 | MAX2.8 | 175 +1510 | ~0.74 +£1.0 A =
4.0 500 ¢ 0.63 10 -
1501 | MAX2.8 | 175 +15/0 | ~0.74 +1.0 ’._.’ D
4.0 1000 ¢ 0.63 10
1102 | MAX2.8 | 115 +1510 | ~0.74 +1.0
W E## Rating BEHBEFE/IE Power Derating Curve
I5EE Item 30 Specification 100
z -
FRREEHFCC) — 55~ 4150 e 80 N
Operating temperature range R S g0 \‘
REFREHECC) 55 4150 B2 1
Storage temperature range ®E i
N 4 A] 1 2
BHY 0 AFERBEEQ) 2200 @5000 310000 & N
Nf)mlnal zerz):é)gw::r re0s1stance ’ 60 40 -20 0 20| 40 60 80 100 120 14DT 160
A ﬁﬁ?ﬁhﬂ.ﬁe%(%) F=%1, J=+5 a5 ’s 150
?S;?-Eog;;f%zgnce tolerance {#FEFE / Operating temperature [°C]
LR D e 3750 @3970 34150
Nominal B value range
B EHEHEE %) F==+1
B value tolerance B 8 RE A 950 = 748 .4 > - -
= p 25°C ¥, EHDE] fRIZ
ELF@EJ{’E%jJ(mW) 10 ﬁﬁﬁ/mg ”éﬁlétﬁn i . ﬁl}ﬁ%%ﬁ
Allowable operating power - TERBENZERLTT L,
EHEN at 25°C(mW) 310 In case of operating temperature above 25°C, rated
Rated power(mW at 25°C) power shall be derated in accordance with above

Power Derating curve-chart.
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JAXA2210/101

FHEARAGEEREY T2 Fa7RREL—X /
FUSES, SUBMINIATURE, CURRENT-LIMITING, HIGH RELIABILITY, SPACE USE

B %K Feature

- JAXARRE BB &
JAXA qualified parts.
C@E. FEAT—Yarv, Ay b, BERICBROETFHSFICER,
Satellite, Space station, electrical equipment for space.
CSTTILEAT,
Radial type.
- BEZEHRTHAMBEAEE LGV, BHRESVEREZHRE.
Pre-arcing time does not change even in a vacuum.
Highly maintain insulating properties after pre-arcing.
- fiiRtE. MEEEICBATOET,
Excellence in Vibration resistance and shock resistance.
CERRYY—=vrény MRABRERUEHHBOREE,

All pes screening, Lot assurance inspection, & periodic test.

B SEER Type Designation
| JAxA2210/ || 101- | | A | | 72V | | 5A | | L |
JAXA (£ RIS A 2558 AR ERES i EREE ERER I F IS
BETHE- EETT, T Individual Characteristic Rated voltage Rated current Terminal structure
&:é%f_§§° identification
“JAXA” indicates that the ASEE) 72V. 126V 1.0A~15.0A L2 7EyFiR. BES
}::;r Lsefgisf:vc;::de a::;i” A:Fast acting 1.52um lifitz):[::/vffjf
L: Tough pitch copper,
solder finish of 1.52pm
thickness or more
N . . B C
B <& Dimension |<——> <>
[mm] &
i | oo (BN SO I
R A B c D E F G °
n 7.00 5.40 3.50 40.0 4.00 0.60 5.00 T —=g3-|-0-|V¥
+0.1/-0.3 +0.1/-0.3 +0.1/-0.3 (MIN) +0.05 +0.05 (MAX) N A
2 9.00 9.30 5.00 57.0 5.00 1.20 5.00 |<3| b
+0.1/-0.3 +0.1/-0.3 +0.1/-0.3 (MIN) +0.05 +0.10 (MAX) 1€ >|
B JE#& Rating
% # Rating RMFEERR Pre-arcing time(m sec)(®) BFEEGE | TRENBE
BaEs B | ®x | SO | paEm | swEx | seEs | rowis | R oy
Nominal temperature breaking
Part number Voltage | Current . Test current | Test current | Test current : Style
%) ()(a) | Teswtance 250% 400% 600% sy capaity
A@O) ° ° ° ¢c)
JAXA2210/101-A72V1AL 72 1.0 110-220
JAXA2210/101-A72V1.5AL 72 1.5 70.0-163
JAXA2210/101-A72V2AL 72 2.0 45.0-75.0 J1
JAXA2210/101-AT2V3AL 72 3.0 20.043.8 10.0 1.00 0-15
JAXA2210/101-A72V5AL 72 5.0 12.0-22.5 300 15.0 3.00 -55
JAXA2210/101-A72V7.5AL 72 7.5 8.20-13.8 ~ 1,000
JAXA2210/101-A72V10AL 72 10 6.30-10.7 +125
JAXA2210/101-A72V15AL 72 15 4.00-7.00
JAXA2210/101-A126V1AL 126 1.0 90.0-270 10.0 0.75 0.10 J2
JAXA2210/101-A126V3AL 126 3.0 20.0-95.0 ~ ~ ~
JAXA2210/101-A126V5AL 126 5.0 12.0-40.0 300 15.0 3.00
B . 1) H—RBEMN25CERZ PIHEICIT. HOEFMRICLY AFEEH,
. ﬁmﬂ ﬁ Deratlng CurYe Loads shall be derated when the case temperature exceeds +25°C.
(2) +25°CTO{E,
= 100 Resistance value at 25°C.
£ g0 e — () -55°CT®D 250% A& HiBEHHED LRIFLUTOEY .
g The maximum pre-arcing time at -55°C with 250% loads shall be as
*‘; g 00 specified below.
E'EEE 20 \ 1.0A : 10sec, 1.5A : 10sec, 2.0A : 10sec, Over 3.0A : 5sec
= \
S‘:j 20 \
& oo
-60| -40 -20 0 20 40 60 80 100 12 140T 160

-55

25

125

4r —ZRJE / Case temperature [°C]

150
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JAXA2210/102

FHAZAEEERAERARER I —Fa1T7REEL—X /
SURFACE MOUNT, MINIATURE, CURRENT-LIMITING, HIGH RELIABILITY, SPACE USE

B $E Feature

- JAXAGRE AR &

JAXA qualified parts.

CWE. FEAT—Yarv, Ay b, HEERICBEROEFHSFICER,
Satellite, Space station, electrical equipment for space.

- REEELAS T,

Surface mount type.

B THAMBRAE LAEL, BERESWEREEHE,
Pre-arcing time does not change even in a vacuum.
Highly maintain insulating properties after pre-arcing.

- iR, MEEEICBATOET,
Excellence in Vibration resistance and shock resistance.

CERRVY—=vsény FMRBRERUEHHBOREE,

All pes screening, Lot assurance inspection, & periodic test.

B SEER Type Designation
| JAxXAz210/ || 102- | | A | | 72V | | 5A | | A
JAXA (355 B 5 A SL5E AR ERES ik EHREE ERRETR i F S
RETHD I EETRT, I Individual Characteristic Rated voltage Rated current Terminal structure
LHBBTED, identification A194 704 BE 2.54um WUE
“JAXA” indicates that th s Ni T =D LIZES
e e | AGEE) 72V, 126V 1.0A~15.0A o E T 4tk
may be abbreviated “J” A:Fast acting if
Cuw/Fe/P/Zn alloy (Alloy 194),
solder plated finish of a
minimum of 7.62pm thick over a
minimum of 2.54pm thick Ni
plating
B I Dimension
[mm] A
#
R A B c D E F 5
Style
8.4 5.0 3.0 2.4 2.0 4.6 o al o A= R
1 +0.25 +0.20 +0.25 +0.20 +0.25 +0.25 &tﬁ \ r;:—JJ WI
J2 12.0 8.0 34 5.2 2.4 5.0 o — l F
+0.25 +0.20 +0.25 +0.20 +0.25 +0.25
B E# Rating
% 4% Rating SSWTEERS Pre-arcing time(m sec)(® B iR HER ERENS R
. . - Operati 9
BRES g | =% | CAE | gpes | smEx | snEx o Rated 1 sk
Nominal temperature breaking
Part number Voltage | Current 5 Test current | Test current | Test current : Style
W) ()(a) | Tesistance 250% 400% 600% o capacity
(2)(]119) (] 0 0 (Oc) (A)
JAXA2210/102-A72V1AA 72 1.0 110-220
JAXA2210/102-A72V1.5AA 72 1.5 57.0-114
JAXA2210/102-A72V2AA 72 2.0 36.0-72.0
JAXA2210/102-AT2V3AA 72 3.0 18.0-36.0 J1
JAXA2210/102-AT2V5AA 72 5.0 11.0-22.0 5.00 0.50 0.075 -55
JAXA2210/102-A72V7.5AA 72 7.5 5.50-11.0 ~ ~ ~ ~ 1,000
JAXA2210/102-A72V10AA 72 10 4.80-9.50 500 15.0 3.00 +125
JAXA2210/102-A72V15AA 72 15 3.80-7.50
JAXA2210/102-A126V1AA 126 1.0 135-270 72
JAXA2210/102-A126V3AA 126 3.0 38.0-76.0
JAXA2210/102-A126V5AA 126 5.0 14.0-28.0
. 1) r—XBEHI+25CERBZ DHEICIE. ROBFHMBRIZLY BREER.
. ﬁﬁﬂ ﬁ Deratlng Curve Loads shall be derated when the case temperature exceeds +25°C.
(2) +25°CTODiE,
= 100 Resistance value at 25°C.
T a0 I — (3) -55°CTO 250% BT & BBMEFHID LRIELTOBEY .
e The maximum pre-arcing time at -55°C with 250% loads shall be as
J£ g 60 specified below.
g T \ 1.0A : 10sec, 1.5A : 10sec, 2.0A : 10sec, Over 3.0A : 5sec
e = \
c 20
: \
& oo
-60| -40 -20 0 20) 40 60 80 100 12 IAOT 160
-55 25 125 150

7 — ARJE / Case temperature [°C]
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CRG

F v TR REER R JAXACRK it L EHE AR @Y 2700 37 ) BRESHLEER
JAXACRK Engineering model for ground-evaluation Part number Comparison table

H %E& Feature

i PEMERE LTI =TT ETILERAELELR,

Engineering model is made for the purpose of ground-evaluation.
CIUDZTFUDTETIEISARETILER—EET A UTHELTVET,
Engineering model is produced in same production line as in Flight model.

754 FETIRKR. MFIKFALED-ERTT,

Terminals of Engineering model are made of solder plating (Pb containing) same as Terminals of Flight model.

B SFEHER Type Designation

| CRG16G || 103 | | F
mE AFIEIIE EREFEE
Product code Nominal resistance Resistance Tolerance
103:10 X 103—10k Q F=%x1%
RO0— Yx)¥— jumper G=%2%
J=*5%

B HAEFSExEER Part number Comparison table

A4 X ERED CRGIVO=FETIHRRES JAXA 754 hETLSHRES BEH
Size Power Rating CRG (Engineering model) JAXA(Flight model) QTY
1608 0.10 W CRG16G***[] JAXA CRK16HO***[OR
2012 0.125 W CRG10G***[O JAXA CRK10HO***[OR
3216 0.256 W CRG8G***[ JAXA CRK8HO***[JR 100pcs
3225 0.33 W CRG4G***[1 JAXA CRK4HO***[OR
5025 0.5 W CRG2G***[1 JAXA CRK2HO***[JR

EH&. BARDOFFHIE JAXACRK H 2588 L TTF LY,

Refer to JAXACRK_H for details of the rating and shape.

FRRBICRET 2R ESNFELEA,

*No attached inspection data with parts.
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SFU/SFC

)— R &BEREMR E 1 —X JAXA2210/101&102 #b EFEMHEAEREM) &S5 SR/
JAXA2210/101&102 Engineering model for ground-evaluation Part number Comparison

table

H %E& Feature

S EFERAELTIOC =TT ETLERBELEL,

Engineering model is made for the purpose of ground-evaluation.

CIVOZTFTYIUTETIVEETSA FETILER—EES A VTEELTLET,
Engineering model is produced in same production line as in Flight model.

B 5% Type Designation

| SFU | | J1 | | -072 || -1Ro0 |
mE bi27N EREE EMER
Product code Style Rated voltage Rated current
Ji. J2 72V. 126V 1.0A~15.0A

B HHBEEER Part number Comparison table

EIE 527N IVOZTETIHRES T34 FETLERES BEHK
Rating Style SFU/SFC (Engineering model) JAXA(Flight model) QTY
72V-1.0A SFUJ1-072-1R00 JAXA2210/101-A72VIAL
72V-1.5A SFUJ1-072-1R50 JAXA2210/101-A72V1.5AL
72V-2.0A J1 SFUJ1-072-2R00 JAXA2210/101-A72V2AL
72V-3.0A SFUJ1-072-3R00 JAXA2210/101-A72V3AL
72V-5.0A SFUJ1-072-5R00 JAXA2210/101-A72V5AL
T2V-7.5A SFUJ1-072-7R50 JAXA2210/101-A72V7.5AL 5pces
72V-10A SFUJ2-072-10R0 JAXA2210/101-A72V10AL
72V-15A SFUJ2-072-15R0 JAXA2210/101-A72V15AL
126V-1.0A J2 SFUJ2-126-1R00 JAXA2210/101-A126VIAL
126V-3.0A SFUJ2-126-3R00 JAXA2210/101-A126V3AL
126V-5.0A SFUJ2-126-5R00 JAXA2210/101-A126V5AL
TS, BIROFEMIEL JAXA2210/101 5B L TTF S LY, Refer to JAXA2210/101 for details of the rating and shape.
B S&BEE Type Designation
| SFC | | J1 | | -072 || -1Ro0 |
RE ﬂ3|=ﬂi EEJ%EE EFJ%ETTT
Product code Style Rated voltage Rated current
Ji. J2 72V, 126V 1.0A~15.0A
B HRESxEE Part number Comparison table
ER SiZ7N IV TETIRRES 754 FETILBRES TEH
Rating Style SFC(Engineering model) JAXA(Flight model) QTY
72V-1.0A SFCJ1-072-1R00 JAXA2210/102-A72V1AA
72V-1.5A SFCJ1-072-1R50 JAXA2210/102-A72V1.5AA
72V-2.0A SFCJ1-072-2R00 JAXA2210/102-A7T2V2AA
72V-3.0A J1 SFCJ1-072-3R00 JAXA2210/102-A7T2V3AA
72V-5.0A SFCJ1-072-5R00 JAXA2210/102-A7T2V5AA
72V-7.5A SFCJ1-072-7R50 JAXA2210/102-A72V7.5AA 5pcs
72V-10A SFCJ1-072-10R0 JAXA2210/102-AT2V10AA
72V-15A SFCJ2-072-15R0 JAXA2210/102-AT2V15AA
126V-1.0A J2 SFCJ2-126-1R00 JAXA2210/102-A126V1AA
126V-3.0A SFCJ2-126-3R00 JAXA2210/102-A126V3AA
126V-5.0A SFCJ2-126-5R00 JAXA2210/102-A126V5AA

T, BIROFEMIE JAXA2210/102 5B L TT LY, Refer to JAXA2210/102 for details of the rating and shape.
*BRICRET — 2 ILHRA S FEL A, *No attached inspection data with parts.
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SCT

F v IRERKEY—I X4 JAXA2160/A101 H#b EFF@ERE&ZETYY 27005 17 )) HRBEESH LR
JAXA2160/A101 Engineering model for ground-evaluation Part number Comparison table

H %E& Feature

HEFHERAL LTIV =T UV ETILERELEL
Engineering model is made for the purpose of ground-evaluation.
CIVCZTYIUTETIVETSA FETILER—EES A VTEELTLET,
Engineering model is produced in same production line as in Flight model.
- 754 FETLRK BFRFALH-ERTY,
Terminals of Engineering model are made of solder plating (Pb containing) same as Terminals of Flight model.

B 5% Type Designation

|  sct || 6G || 4100 |] H || 1002 || J || T |
RiE i BEH BEHHRE EHLE(25°C) EREFRE agk
Product Code Size B-value B-value Tolerance Resistance(25°C) Resistance Tolerance Packing
6G: 345—3450K F=%x1% 1002 : 100 % 102 F=%x1% T=F—E>%Y
2.0%1 2‘5mm 370—3700K G=%2% —10kQ G=%2% T=Taping
T 410—4100K H=%3% H=%3% ZERVNLY or bL—
J=%5% 1kQ~1.388MQ J=%5% Blank : Bulk or tray
X BE# : 25°CE8CIZHITAEOARERIELYEH 3% B-value: Determined by Zero-Power Resistance at 25°C and 85°C

B HAEFSExEER Part number Comparison table

A4 X SCTTVO=_TFTETILHRES JAXA 7254 FETILHRES AEHR
Size SCT (Engineering model) JAXA(Flight model) QTY
2012 SCTEG****[]****[] JAXA2160/A101-2012B****[J****[] 50pcs

ERE. BRDOEEMIE JAXA2160/A101 8B L TT LY,
Refer to JAXA2160/A101 for details of the rating and shape.

*BIRICRET— 2 EHRMFEINEEA. *No attached inspection data with parts.
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SLG

)— FRaE Y —I X4 JAXA2160/B101 #b ESFEAEBEEEYY 27990 T W)

BRBESHLER/

JAXA2160/B101 Engineering model for ground-evaluation Part number Comparison table

H %E& Feature

S EFERAELTIOC =TT ETLERBELEL,

Engineering model is made for the purpose of ground-evaluation.

CIVCZTYIUTETIVETSA FETILER—HES A VTEELTLET,
Engineering model is produced in same production line as in Flight model.

B 5% Type Designation

| SLG | | 1800 | | -01 | | F |
mE 2N ERE EEFEE
Product code Style R(25)/B(25/85) R tolerance
1800 : 80mm 01 : 2200Q/3750K F: 1%
1501 : 500mm 02 : 5000Q/3970K J 5%
1102 : 1000mm 03 : 10000Q/4150K

B HAEFSExEER Part number Comparison table

EAE N IVS=FTETILRGRES 734 FETLABGES 23
Rating Style SLG (Engineering model) JAXA(Flight model) QTY
e
Gt e
Gt
doane i
e 1t
e
pss e
o
T

T, BIROFMIE JAXA2160/B101 8B LTT LY,
Refer to JAXA2160/B101 for details of the rating and shape.
FERICRET—2IERF SN EE A, *No attached inspection data with parts.
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FL CRK

MZEFHRARRA Fv I BRRERSE /
RESISTORS, FIXED, FILM, CHIP, AEROSPACE USE

B ®5EE / K Construction/ Feature

e Crtin Oy MEICEROBTREBISER,
Usage for electrical equipment of rocket and so on.
s ASRBEEICEY . REM, WRECBLTOET,
SnlPb plating Superiority in stability, heat resistance by glass coating.
ZuhLoE c DA RANFLICEBEOH B HRIFAZH>E EERA,
Ni- plating Using solder plating (Pb containing) with a successful achievement
i p— in the past to avoid whisker.
gL i Resistive Element Inner Electrode - JAXACRK ¢R—8ES A >,
High Purity Alumina Substrate Made in same production line as in JAXA CRK line.
B SFEER Type Designation
| FL CRK16H | | T | | K | | 103 | | F | | R
fizzt o i AFMEIE EEFEE BATHEE
Style Packing Characteristic Nominal resistance Resistance Tolerance Electrode Construction
T5F—7 L:+200ppm/°C
T:Tape K:£100ppm/°C 103:10 X 103—10k Q F=%1% G=%2% J=%5% FAZH>EEEFD
IS5290L0 FL— TeVERIEEEET D R00— Yv2){— jumper TV N—ERIEEET S MR
Blank:Bulk, Tray Not applicable for jumper Not applicapl;e for jumper Double-si?edtso(lider plated
resistors resistors electrode
B -Ti% Dimension .
[mm)] | =
AN L1 L1
L W H L1 L2 L3 << Je=>
Style
FL CRK16H 1.6+0.15 0.80+0.15 0.45+0.10 0.3+0.20 1.0+£0.15 0.3+0.20
FL CRK10H 2.0+0.20 1.25+0.20 0.50+0.10 0.4+0.20 1.3+0.15 0.44+0.20
FL CRK8H 3.2+£0.20 1.60+0.20 0.60+0.10 0.5+0.25 2.24+0.20 0.5+0.30
FL CRK4H 3.2+0.20 2.60+0.20 0.60+0.10 0.5+0.20 2.0+0.20 0.5+0.30
FL CRK2H 5.0+0.20 2.50+0.20 0.60+0.10 0.6+0.20 3.8+0.20 0.5+0.30

<! sl

. L3 L3
B E# Rating
HE FLCRK | FLCRK | FLCRK | FLCRK | FL CRK
Item 16H 10H 8H 4H 2H

8 O
R R (C) oo t125
Operating temperature range
INFERHR Y
S HHEEREE(Q) Max50m (2), 1.0~10M
Resistance Range
EEEREEWVQ)
Max overload Voltage 50 150 200

==
E%Eﬁ(W)(l) 0.10 0.125 0.25 0.33 0.5
Power Rating

SEke
Eﬁ?éﬁfﬁi 1.0 1.5 2.0 D v o I—1EBUITEA L2
BEBARERAD) (@) > RO 2

i - 2.0 3.0 4.0 (1) Jumper :N/A

Max Overload Current (2) Only i
B Q) L=200ppm/°C(1.0~9.76Q) 2) Only jumper
T.C.R K:+100ppm/°C(10~10MQ)

B EHEFE#E Power Derating Curve
BEREN 710°CEEASI5E1E. ZEDERFERIC

H
=}
=1

S w HOTERENERBLTTSL,
ﬁ@ 60 In case of ambient temperature above 70°C, rated
f{:[: %’ " \ power shall be derated in accordance with left Power
{Pi g " \ Derating curve-chart.
g, AN
-60| -40 -20 0 20 40 60 80 100 124 140
-55 70 125

[EBERE / Ambient temperature [°C]

CRIRICRET—2IERMFENELEA, *No attached inspection data with parts.
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BEF o &ML / Over plating service

B ®¥E Feature

ST — (f85) HoFLICHREFALEDSEFERT LTIV RIDRELMFILES,
Sustains whisker formation by solder plating (Pb containing) on Pb free plating (Pure Tin).

CHRFIALEDOEFERASAVERELTEY . BREGHEZHOILVFO—LOLEBEVEYDOEREE, HBROH>EREZERTEET,
Possesses solder plating (Pb containing) line specialized in production line for space component and can produce plating film with targeted film
thickness and composition under strict production condition.

CBRH-SEF NLILAR) ITEYH-ETRBEEZERLET,

Produces plating film by electro plating (barrel processing system).

- BRITATREANEREDIPT A FRE LR, BICK HERBEODLENHY EFE A,

No component failures by heat (Compared with method; DIP a component into a molten solder bath.)

OO ETHERBLEITTEHGEL, HoEHOHMER, HoTHRORY)—=Y, By MREERBRIRGELET,

Applicable to not only plating inspection but also initial characteristic test before plating, screening after plating and lot assurance test.

By FEEICHIELEY (FH. B, BE)

Can produce small batch for trial and test production.

i F & > EMLELR
[ ] 1IE % J0O0— Operation flow Achievement of over plating

S

= )
Chip resistor

FyvTE—=X

Chip beads

FyTA2ED 4

Chip inductor

HBWEESIv/aVTUY

Multi layer ceramic capacitor

k ~~~etc)

BE - HBRNE
Evaluation/test contents
pozsusr O/  asu—=wy O/  ovrmmms
Plating inspection Screening Lot assurance test
- BV cREER—Y - [FA T &
Visual inspection Stabilization bake Resistance to soldering heat
- HoOEFEE CREYAIL - ERES
Plating thickness Temperature cycling Life(high temperature)
c[FAERITE VAC I - ERFa
Solderability Burn-in Life(Low temperature)
cE—ILTRE - B - fERIER
Peel test Electrical characteristic Lord humidity
-PbEFHE - SRR &R - BMEE
Pb containing amount Short time overlord Thermal shock
assurance tes X ERE - X - U FRAE
— Radiography Radiography Terminal strength
D - DPA - 5MR - ST - @5 RE
DPA Visual inspection/Size Shock/Vibration
oooifin & IgE o0 ifR &

\¥7 “%ﬂ/\; “fﬂ/\‘, “éﬁ/

ﬁ47\ﬁtli--- \

LBROMBKOBREBREDNZLEV 1 RN EFUET,

T — (fifh) HOETPHEBH-ENSRKELLT ., HRADEFERE., 771 VEVFIINELCHTY A RAICLZHE, ERTERIBELELE-T
WET, FERBAONSCTRELHAEELOBRANSHT ) — (#EF) H-oTHFOEALNFIRINTUVET, V4 XAEH>EREPICHIDINEES
THETREMIZONETH, RHSIERE. REICHTHRFLEL B EP, BRIFALD>ETROAFEEHEICL>TETEY FET,

REE LTIFERT Y — (§i85) O FWMFLICHBEIALD S EEZRTCETIVARDORELNFITE LI ENMONTHYBUTEZOFERICELSY
1 ANFEEOMFERERLET.

Whisker; Crystal growth of metal hairs occurring by Pb free plating (Pure Tin) and Zinc. A short circuit and conduction are issues in high density
mounting and for fine pitch.

Tt is limited to use Pb free (pure tin) plating terminal from a long time reliability point of view for components of space use. A whisker formation is
sustained by containing some % Pb in a plating film, but, it is difficult to obtain components with Pb plating as environment control such as RoHS
becomes strict.

Countermeasure; Whisker formation can be sustained by solder plating (Pb containing) on Pb free plating (Pure Tin). Tateyama proposes the

\\\sustaining method of whisker occurrence /’
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Thermistor Probe

xR FRAREL Y ... P69
Temperature Sensor for Home Appliances and
Household Appliance

$$ﬁﬁﬁsﬂ%r§tyﬂ .............P'7'7

Temperature Sensor for Car/HEV

ERMWEBREELY oo oPT8

Temperature Sensor for Industrial Equipment
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E'J.

PR IRE Y

0

RE - EEAEREEVY

/ Temperature Sensor for Home Appliances and Household Appliance
REEHFRMULCEERBEBIHNEF LA, SYRELHENIROLN, Y—IXF2BELVYORANEELRRS Y MIHE>TUVET,

HRT—T N, HAER, T7a30, ABE. KSHRFICTHAL., EEECEL:

—IRGEUYNERENTVET,

Due to computerizing home electronics and household equipments, more comfortable control regulation is expected. Mounting thermistor

temperature sensor is becoming important points.
Durable and highly-reliable thermistor sensors are being requested for Gas stove, Induction Heater Cooker, air-conditioner, refrigerator

and water heater etc.

m HRT—TILARE+E Y /Temperature Sensor for Gas stove

\\

BR

Feature

- BBRBRAN—ITEY . ROBHBELEEHE, REL:
REREDORMMAEE, S 5ICHRIEROFEEEM
FEMER O BB LTVET,

Possible to measure pot temperature exactly with
unique shaped cover which prevent flame radiant heat
influence.

- ST, THREIE. REMAKICEBhTOET, 2045
LEOHBEEHY .

High heat resistance, vibration resistance, and long-
term durability. Over 20 years of market experience.

A&
Usage

AR OOMRERERL

Pot bottom temperature detection

G5 R B

Operating temperature range

-20°C~300°C

o
oo
|

5.8

(HEA7:mm)
(B BEE - BEiR
E#R : FEP, PTFE

(Material) Thermal sensing : Brass
Wire : FEP, PTFE

TR

Thermal time constant

W1f (Fr=xk@Emb)
About 1 sec (Hot plate)

MR E AC.750V 1 #
Withstand voltage 750VAC for 1sec
HERIEm DC.500V 100MQ Ll

Insulation resistance

>100MQ at 500VDC

EHE CXD

Resistance value

R200=1.175k Q

BEH (%1

B constant

R100/200=4500K

B ART—TJILAEEL Y (R LRMA)

/Temperature Sensor for Gas stove (For pot-less detection)

"E - EEAA TOBEICNZ ., HOEEERMNT LI LN TE
Feature Y,
In addition to the functions of the standard type, it can
P detect the presence or absence of a pot.
N = A& HR 32 OOMRERERA
\% Usage Pot bottom temperature detection
A" 4 { | EREERE -20°C~300°C
Operating temperature range
B ER $1y (FLk@Emb)
. Thermal time constant About 1 sec (Hot plate)
] R E AC.750V 1 #
Withstand voltage 750VAC for 1sec
5 BRI DC.500V 100MQ B4
Insulation resistance >100ML at 500VDC
- EHE kD R200=1.175kQ
Resistance value
BEH (%1) R100/200=4500K
s B constant
- (HE) BB B
AP (Hifizmm) &% - FEP, PTFE
\\ | / ,  (Material) Thermal sensing : Brass
S e N

Wire : FEP, PTFE

_69_




21 - £

RHBEE Y
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m JYIJIREBEE Y /Temperature Sensor for Gas stove Grill

R

Feature

- JUIERICEZICHRDOLEOHNTE, ENEEZAET S
CEDHRET T,
Can be easily screwed into the grill cabinet and the
internal temperature can be measured.

- BETCOFERANAEETT,
Can be used at high temperatures.

- REFERAICESRETOREEEDNEIC, BAvEEA
THRGATRETT
Black plating type is also available to prevent response
fluctuation due to blackening caused by long-term use.

A&
Usage

TV OENEERE

Grill internal temperature measurement

ERRESEE

Operating temperature range

-20°C~300°C

TR

Thermal time constant

90 (FRLZE&Rg)
About 90 sec (in still air)

(B2 mm)

(ME) BEE : SUS316L
B L) a— T LIERA 5 REHEER
(Material) Thermal sensing : SUS316L
Wire : Silicone rubber glass braided

wire

M faim

AC.750V 3 #

Withstand voltage 750VAC for 3sec
R DC.500V 100MQ LA E
Insulation resistance >100ME at 500VDC
ERE (%1 R200=1.1kQ

Resistance value

BEH (%1

B constant

R100/200=4500K

mIHYvyx> 5e—4—REERVY

/Temperature Sensor for IH Cooking Heater

BE - HSR by TOREICERM. AEEEDANENTIETT
Feature Mounted on the back side of the glass top to measure
the temperature of the bottom of the pot.
- REMBOFEEERTEVNEI I VIR EFERALTY
i d— o
Ceramic case is unaffected by induction heating.
F&H RO R ERA
Usage Cooking pot bottom temperature detection
R A -20°C~220°C (RREIRDH)
Operating temperature range | -20°C~220°C (Thermal sensing part only)
B ER 2w (FLEZRF)

Thermal time constant

About 2 sec (in still air)

ERimE

AC.1800V 1 #

: . /
> -
S
\
&
(lJ 25 19
150~500
(BN mm

(MHE) BB - AlOs
T V)a—2VdLHSRIFEHRER
(Material) Thermal sensing : AlsO3

Withstand voltage 1800VAC for 1sec
BRI DC.500V 100MQ Ll E
Insulation resistance >100ME at 500VDC
ERE (%1 R200=1kQ

Resistance value

BE#H (XD

B constant

R100/200=4537K

Wire : Silicone rubber glass braided wire
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m 530 REE+Y Y /Temperature Sensor for Hot water storage tank

NS
y ” p—

#4.3

BR

Feature

BB VY DRAICESICRANTE, KEBIUKED
BHEMNAIRETY,

Easily mounted on the surface of hot water storage
tanks and capable of detecting water temperature and
water level.

- ERUEOHIBOBIEIZII S EAY ERE R (T HR IR D=
., BRICEKDIRY ZRHIEL. BESICEEL. REL:
RENAFTHET T

The special shape of the screw stopper has a raised
portion on its side, which prevents warping due to
loading, adheres closely to the heat-sensitive part, and
enables stable detection.

A&
Usage

WRHB/OETHES U OKEEH
Detection of water level in hot water storage tank of water
heater

150~500

G5 R B

Operating temperature range

-30°C~105°C

(HA7:mm

(B BEE - BEiR
B - MEEILE = LER.
EERYIFLUER
(Material) Thermal sensing : Brass
Wire : Heat-resistant PVC wire,

XLPE wire
m FEE VR

TR

Thermal time constant

Wad (Frzk@EL)
About 4 sec (Hot plate)

eRmE AC.1800V 1
Withstand voltage 1800VAC for 1sec
HEZES DC.500V 100MQ Ll

Insulation resistance

>100MQ at 500VDC

EHE CXD

Resistance value

R45=5.108kQ

BEH (%1

B constant

R0/100=3300K

E+t > Y /Temperature Sensor for Hot water storage tank

R - BREA UV BIEICRET T, HRE & KO EEATRET
Feature E

Attached to the side of the hot water storage tank, hot

water temperature and water level can be detected.

- FA&ICIG CTIE/NEME L AIRET T,

Depending on the application, downsizing is possible.
Fi&Hl HRERRDETIH S U DK
Usage Detection of water level in hot water storage tank of water

heater

iR EE R -30°C~100°C

Operating temperature range

BB

Thermal time constant

48 (RHUK)

About 4 sec (in water)

150~500

Madam

AC.1200V 1 #

(HE) REEE . TR+ R
B TEMEILEZLER
(Material) Thermal sensing : Epoxy resin

Wire : Heat-resistant PVC wire

Withstand voltage 1200VAC for 1sec
R DC.500V 100MQ LA E
Insulation resistance >100MQ at 500VDC
ERE (%1 R25=10kQ

Resistance value

BEHK (%1

B constant

R25/50=3950K
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m Q53 - BKEEREE Y /Temperature Sensor for Water heater

BR

Feature

-BRE. AV RDOKBEEREAETY .
Possible to detect the water temperature inside piping
and tanks.

- Tk, MERICEN-MBEERL. REAGEKIZEN
TWET,
Long-term reliability by materials which is superior in
water resistance and corrosion resistance.

- RIS C =B RIS RIE

(B4 0.8, BEH 057, SR 0.5 FLUT)

Supports thermal time constant according to
application.

6.8

#3.95

925
S
¥

70~1500

(HA7:mm

(ME) BEE: RTULR
B . 7V RBIEER
EER)TFLUER
(Material) Thermal sensing : Stainless

Wire : Fluororesin wire, XLPE wire

A&
Usage

Rimes - BAKESEEE - a—E—A—h— DOt —F—H—
N—FDKE - HRBIE

Water and hot water temperature measurement for water
heater and smart toilet, coffee maker, water dispenser,
etc.

G5 R B

Operating temperature range

-30°C~120°C

TR

Thermal time constant

0.8 (0°C—50°CHEHAKH)
2FLUT (90°CIR&EH)
About 0.5-0.8 sec (in water)

TR E AC.1800V 1 #
Withstand voltage 1800VAC for 1sec
R DC.500V 100MQ LA E
Insulation resistance >100M& at 500VDC
ERE (%1 R50=3.485kQ

Resistance value

BE#H (%1

B constant

R0/100=3450K

m E#HBEREE Y Y/ Temperature Sensor for Wiring devices

mR CINEITRR—ZDIEVSFTICEAFATRET T,
Feature Compact size allows installation in tight spaces.
- SR ERE TEBREICBNTUVET,
Highly reliable with high dielectric strength
construction.
3 b2 3t AVt TS OBERA
Usage OQutlet plug overheat detection
R A -20°C~150°C

Operating temperature range

BB TE W

Thermal time constant

#W7TH (FLIREL)
About 7 sec (Hot plate)

eRimE

AC.1200V 1 #

EF

150~500

(HA7:mm)

(HE) BES: 5390
B EBRYIFLUER
(Material) Thermal sensing : Ceramic
Wire : XLPE wire

Withstand voltage 1200VAC for 1sec
ERIER DC.500V 100MQ Ll E
Insulation resistance >100ME at 500VDC
ERE (%1 R25=10kQ

Resistance value

BE#H (XD

B constant

R25/85=3435K
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m RERESAEE > Y /Temperature Sensor for Rice Cooker

\

"R - RERZBRD L EITEAS., ZAKBEOREAFRETY
Feature Attached to the top lid of a rice cooker, it can measure
steam temperature.
- FARBICIE L TREEOBIKOHEDH R 2T 1 XHVH
ﬁE _G ?- o
The shape and material of the protection tube can be
customized according to the operating environment.
P&l KREREF DA SUREAIE
Usage Temperature measurement of rice cooker steam
ERREEEH -20°C~180°C (RFEE - /v T U EDH)
Operating temperature range | -20°C~180°C (Protection tube and packing part only)
FAFEE #¥esH (FILIREL)

Thermal time constant

About 6.5 sec (Hot plate)

25
9.4
1

1P

s |

150~500

M fim

AC.1500V 3 #

(HA7:mm)
(F1E) REEAER : AlbOs
B EBRIIFLUER
(Material) Thermal sensing : Al:Os
Wire : XLPE wire

Withstand voltage 1500VAC for 3sec
R DC.500V 100MQ LA E
Insulation resistance >100ME at 500VDC
ERE (%1 R75=13.8kQ

Resistance value

BE#H (%1

B constant

R75/100=4100K

m RERESFREt > Y /Temperature Sensor for Rice Cooker

150~500

BE - RERFBDEICERT, NEORMEICEESESHETHNEER
Feature EDRIEMNAIRETT .
Measurement of the inner pot temperature is possible
by attaching it to the bottom of the rice cooker and
adhering it to the bottom of the inner pot.
- FERREICKE L TREEOHKOHMEDHR 2T A XHH
HETY,
The shape and material of the protection tube can be
customized according to the operating environment.
&G KR AR 25 N 2 D HRE IR RIE
Usage Inner pot bottom temperature measurement
IR -20°C~200°C ({REEBEEBDH)
Operating temperature range | -20°C~200°C (Protection tube only)
B ER Wis# (ZILzxkEL)

Thermal time constant

About 15 sec (Hot plate)

(HAZ mm

(ME) BEER - A1100P
B V) a— VT LIRBH S RGMEER
(Material) Thermal sensing : A1100P
Wire : Silicone rubber glass braided

wire

HeRim E
Withstand voltage

AC.1500V 3 #
1500VAC for 3sec

BRI

Insulation resistance

DC.500V 100MQ LA E
>100MQ at 500VDC

EE CXD

Resistance value

R100=6.282kQ

BE#H (XD

B constant

R75/100=4200K
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m I7ay-b—FrRUOTHAEERY

/Temperature Sensor for Air conditioner

"R - EETERSICHREARENTE, BAXBBFOREZ A
Feature ETHENTEET,
The mounting bracket allows easy installation to the
piping and measurement of the heat exchanger
temperature.
ST, TRAYFAUMIRESA Ty ITNRIEVET,
Various lineups of copper tubes and attachments.
A& I7IVORZBEERE)LHEDRERE
Usage Temperature measurement of discharge pipe
R -30°C~105°C (REEHDH)
Operating temperature range | -30°C~105°C (Protection tube and packing part only)
BEEMR #e® (B#Kkd)

Thermal time constant

About 6 sec (in water)

MEfRim

AC.1200V 1 %

Withstand voltage 1200VAC for 1min
= BRI DC.500V 100M®Q Lk
({7 mm) Insulation resistance >100ML at 500VDC
EHE (%1 R25=50kQ

(ME) BEE . C1220
BR  MEBIEEZLER
(Material) Thermal sensing : C1220
Wire : Heat-resistant PVC wire

Resistance value

BEH (%1

B constant

R25/50=3990K

mI7aY-E—+rRUOTRBEEEVY

/Temperature Sensor for Air conditioner

BE - R EOFESBREDAENATETT,
Feature Can measure the ambient temperature at the
mounting location.
F&H ERSLVENEE. BEKEEDAE
Usage Measurement of indoor and outdoor temperature, intake
and exhaust air temperature
R R -30°C~100°C

Operating temperature range

BB TR

Thermal time constant

48 (RHUK)

About 4 sec (in water)

Hdam

AC.1200V 1 #

MAX9S

150~500

(BN mm

(HE) RBEE . TR+ HE
B THEMEILEZLER
(Material) Thermal sensing : Epoxy resin

Wire : Heat-resistant PVC wire

Withstand voltage 1200VAC for 1sec
R DC.500V 100MQ A E
Insulation resistance >100MQ at 500VDC
ERfE X1 R25=30kQ

Resistance value

BEHK (%1

B constant

R25/50=4500K
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m 77>Ee—42—RBE+t Y /Temperature Sensor for Fan Heater

BR

Feature

- ATHSIEERICIEORAA, [ULRBAZITS ZEMAEET
?-0
Embedded in a vaporizer, the temperature can be
regulated.
- BIETOFERNAIRETT .

Can be used at high temperatures.

P&l
Usage

J7oE—3—DORILHBDRERE
Temperature control of fan heater vaporizers

ERRESEE

Operating temperature range

-20°C~450°C ((REEARDH)
-20°C~450°C (Protection tube only)

BEER

Thermal time constant

278 (B
About 27 sec (in stirred oil)

3

150~500

ERimE

AC.1500V 3 #

(HEA7:mm)
(B BEE - BEiR
B - TMEUEILE ZLER
(Material) Thermal sensing : Brass
Wire : Heat-resistant PVC wire

Withstand voltage 1500VAC for 3sec
R DC.500V 100MQ LA E
Insulation resistance >100M& at 500VDC
ERE (%1 R300=25kQ

Resistance value

BE#H (%1

B constant

R250/300=5100K

m 77>b—42—REE+t Y /Temperature Sensor for Fan Heater

BE CATHRSAERICIBEHAA. K[IERBRZITS S LA AEET

Feature E
Embedded in a vaporizer, the temperature can be
regulated.

- BB TOFEAMNAIETT,

Can be used at high temperatures.

A&l 77 rE—4—ORILBORERE

Usage Temperature control of fan heater vaporizers

. R B -20°C~400°C ({REEHDH)
" 4 Operating temperature range | -20°C~400°C (Protection tube only)

BB ER 25 (FRLZE&RT)

Thermal time constant About 25 sec (in still air)

igm E —

b:g Withstand voltage
U= ERIER DC.500V 100MQ Bl E
* * Insulation resistance >100MQ at 500VDC

NS

(HE) RREE : B
B TEMEILEZLER
(Material) Thermal sensing : Brass

Wire : Heat-resistant PVC wire

BHE XD

Resistance value

R250=1.436kQ

BEHK (%1

B constant

R150/250=5050K
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m BFLUPHEEY Y /Temperature Sensor for Microwave Oven

BE -ERICESICR OO L, REBEEEZRET S &R
Feature <9,
Easily screwed into the chamber to measure the
cooking temperature.
- BETCOFEANAEETT,
Can be used at high temperatures.
A& EFLUD. A—TVOEREERTE
Usage Temperature measurement of Inside a microwave oven
45 R iR S -20°C~260°C

Operating temperature range

BEE

Thermal time constant

0 (FELZERH)
About 90 sec (in still air)

ERimE

AC.1200V 1 #

(HLAZ:mm)
(ME) BEE : SUS316L
B BBERUVIFLUER
(Material) Thermal sensing : SUS316L
Wire : XLPE wire

X1 RLSIOERE. BEKICOWLWTIXEIHE

Resistance value

Withstand voltage 1200VAC for 1sec
N il -3t DC.500V 100MQ Ll E
T o Insulation resistance >100ME at 500VDC
EHE (%1 R200=1kQ

BE#H (%1

B constant

R100/200=4537K

#<EE,

Please consult us for resistance values and B constants other than those listed.
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HEHAREtRL Y/ Temperature Sensor for Car / HEV

EV:-HEV:FCVRZEDTIA—DERIZHL. BEEEORMGEZ BRI,

—IRGBETUHDEERNETETEEOTLET,

BHFANYTU— E—4%—. A1 2N—2ET, FYBIMEEKE. MikE. ERMEMZELEZEYAERSNATVET,

Due to the popularization of the eco-cars such as EV, HEV and FCV, the thermistor temperature sensor is expected for the over-heating

temperature.

Highly-reliable, aseismatic and insulation voltage resistance thermistor sensor is requested for on-vehicle battery, motor and inverter.

m ARG —XAEEE+tL Y /PPS Temperature sensor

BR

Feature

- %% PPS #ifg 7 —RIRAT. MEAME - feigME - BVEEH
B TLEY,
High heat resistance, High insulation, High thermal
conductivity by unique PPS resin case.

- MMEICBN - HBETT .
High oil resistance (ATF immersion)

* 73y FMEEAORMFISELTHET,
Suitable for install on flat surfaces.

A4l
Usage

EV-HEVO&EE—F A N\—42 - YT7Y FILEDERE
BE

Temperature detection of EV and HEV various motors,
inverters, reactors, etc.

sz R

ﬂ Z Operating temperature range

-40°C~200°C

30 15 100;400 BAEFTEH

Thermal time constant

(HEA7:mm)

#4® (BHUK)

About 4 sec (in water)

EY & 44 O ﬁﬁmE
(ME) RERER : PPS fiflls Withstand voltage

AC.1800V 1 #
1800VAC for 1sec

BIRER - 7 v RHitlg BgiEin
(Material) Thermal sensing : PPS resin Insulation resistance

DC.500V 100MQ Ll E
>100MQ at 500VDC

Wire : Fluorocarbon Polymer EinfE Gk
Resistance value

R100=3.3kQ

BEH (%1

B constant

R0/100=3970K

B higFEBE+tR Y (E#A) /Ring Terminal Temperature sensor (for Car)

R

Feature

RO A T THRRGIRAEETT,
Screw fastening type and secure fitting structure.
cBFEREAR AL RADTRELEZITLET,
Installation is also available for various
customization requests.

A&
Usage

EV-HEVO/NYTY—+ 4 UN—2FDREHRM
Temperature detection of EV and HEV batteries,
inverters, etc.

R A

Operating temperature range

-40°C~200°C

BB TE W

Thermal time constant

#e® (R#HKH)

About 6 sec (in water)

MR E
Withstand voltage

AC.1800V 1 #
1800VAC for 1sec

eREs

Insulation resistance

94,30 15 100~400

DC.500V 100MQ Ll E
>100MQ at 500VDC

mm) [HEEE (%1)

Resistance value

R100=3.3kQ

(M) B&E : 73, &R, xFULRAEE | BEH (X1
TR - 7 v RS B constant

R0/100=3970K

(Material) Thermal sensing : Aluminum, Brass, Stainless steel, etc.

Wire : Fluorocarbon Polymer

X1 RUSIOEHE. BERICOWTEIEHCZEL,

Please consult us for resistance values and B constants other than those listed.
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EEWIARE ¥ > Y /Temperature Sensor for Industrial Equipment
ILY FEZYVROHFEICLY ., BEFA - #lHEVRELTIHHIZRICEN>TEYET,

e - Pk EEFICER L. EEE. MAKOSVWF—2 X828 TT,

Due to the development of Electronics, markets which request temperature measurement and control regulation are expanding widely.

The sensor considered for especially shake and waterproof has high reliability and durability.

m GHP 2> 7L vy REE+x Y/ Temperature Sensor for GHP compressor

-t

N

L

BE AV TLYyY—OUHEBREZAET S ENTEET,
Feature Can measure compressor discharge temperature.
- THEHEMARICEBN ATV LADREEZERALTS
UYEJ,
Corrosion-resistant and durable stainless steel
protection tube
A&l ATy —HHIREOEERM
Usage Abnormal compressor discharge temperature detection
{55 R iR I A 0°C~230°C
Operating temperature range
BEER ¥ 7R (BEKH)

Thermal time constant

About 7 sec (in water)

BRINE

AC.500V 1 #

(B BEE: RTULR

T EERYIFLUER

(Material) Thermal sensing : Stainless steel

Wire : XLPE wire

Withstand voltage 500VAC for 1sec
eRIER DC.500V 100MQ Ll E
Insulation resistance >100ME at 500VDC
EinfE Gk R200=1kQ

Resistance value

BE#H (%1

B constant

R100/200=4500K

m GHP 2> 7Ly YREBE+x Y /Temperature Sensor for GHP compressor

O
1]

®E -aAVILYY—OHEEREFRET S LN TEETS,
Feature Can measure compressor discharge temperature.
- IDBRITTHIREEERLBEE Lo TLET,
Compact and vibration-resistant structure
- BEE., KREEIZBENTVWET,
Excellent reproducibility and stability
3 b2 3t arvJLyd—nHREORERA
Usage Abnormal compressor discharge temperature detection
e R B -30°C~150°C

Operating temperature range

BB TR

Thermal time constant

#¥10® (R#HKH)

About 10 sec (in water)

(ME) BEE - B

TR BBERUIFLUES

(Material) Thermal sensing : Brass

Wire : XLPE wire

HERmME AC.1000V 1 %
Withstand voltage 1000VAC for 1min
HERiEm DC.500V 100MQ Ll Lt

Insulation resistance

>100MQ at 500VDC

EE CXD

Resistance value

R150=10.57 kQ

BEHK (%1

B constant

R100/200=4700K
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m BERFTEMAEE Y Y /Temperature Sensor for Vending Machine

=

150~500

l

5.5

(HA7:mm)

(ME) BB TSAFvY
B MEBEEEZILER
(Material) Thermal sensing : Plastic

Wire : Heat-resistant PVC wire

BE -ERICERMAL, ENEEZRET S ENTEES,
Feature Can be installed inside the cabinet to measure the
cabinet temperature.
- HEEICEA BT —XEFEALTEY T,
Using a resin case with excellent cold resistance
A& BEERFTHRERNDRERE
Usage Temperature measurement inside a vending machine
cabinet
R -40°C~85°C

Operating temperature range

BAFFTE

Thermal time constant

¥R (R#HKH)

About 9 sec (in water)

MR E AC.1800V 1 ¥
Withstand voltage 1800VAC for 1sec
g DC.500V 100MQ Ltk

Insulation resistance

>100MQ at 500VDC

EHE CXD

Resistance value

R0=34.7kQ

BEH (%1

B constant

R0/65=4060K

m ¥ a—4—XRARE+t Y /Temperature Sensor for Refrigerated Showcase

——

BE -ERICIAL, ERNEEEAET S ENTEET,
Feature Can be installed inside the cabinet to measure the

cabinet temperature.

- THERICBA By —XZ2EALTEY ET,

Using a resin case with excellent cold resistance
Rl L a——RAERNORERE
Usage Temperature measurement inside refrigerated showcases
SRR -30°C~150°C

Operating temperature range

BB TR

Thermal time constant

18 (R#Kke)

About 18 sec (in water)

HERmME AC.1800V 1
Withstand voltage 1800VAC for 1sec
HERIEm DC.500V 100MQ Ll

55

(Ff7:mm
(M8 BB : T5RF VY
B ZERUIFLUER
(Material) Thermal sensing : Plastic
Wire : XLPE wire

Resistance value

150~500 || Insulation resistance >100ME at 500VDC
ERE XD R70=7.899kQ

BEHK (%1

B constant

R60/85=4251K
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m EBEEMAREt Y/ Temperature Sensor for Construction Machinery

(HA7:mm)

(B BEE - BEiR
B BBERVIFLUER
(Material) Thermal sensing : Brass
Wire : XLPE wire

X1 RLSIOEHE. BEHICOWLWTIEIHE

BE - BEEEMOME., FLEKRAEICEL-EV Y TT,
Feature Suitable for measuring oil or water temperature of
construction machinery
- TREEEELBELEGSTUVET,
Vibration-resistant structure
- HREICBh TULET,
Excellent moisture resistance
A& B O HIRBIE
Usage Qil temperature measurement of construction machinery
45 R iR S -50°C~150°C

Operating temperature range

BEER

Thermal time constant

#1657 (R#HKH)
About 15 sec (in water)

iR E
Withstand voltage

AC.500V 1 &
500VAC for 1min

BRES

Insulation resistance

DC.500V 100MQ LA E
>100MQ at 500VDC

BIME CXD

Resistance value

R100=3.619kQ

BE#H (%1

B constant

R0/100=3570K

#<EE,

Please consult us for resistance values and B constants other than those listed.
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