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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/
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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 films 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.

RoHS
1T

TSR_G TSN (
JEET - 7 bigs Pl Fﬂ%v’w7z/ KD —2---P35

TSR M,D
i o — 2 HEHER P16

TAR_G R007 TSM G
TSE_C

FEWGIE R T~ T higs - P25 NIRRT~ 7 higs--- P23
& JESE R (B ) P33

(FEH)




o
3
%

TCT
JEEET > Y — I A K --P3T
NEW
FHRIMEH T » 7 — I 24
(HP IZ T B 72 &Y

D

A IRINE IR & Y- P39 YP—IRZffEETI v b—H— P43

[ FH ¥ 4h Space use ]

JAXA EBip iR &R

FEREAR & Y- P40

TSA
IR R g P41

JAXACRK_H JAXA2160/A101
T v TR LR - P5T F v TWEAREY— I 2 Z---P58

, JAXA2160/B101
x Y — RGBS — 3 A % P59 ’ AN
JAXA2210/101 JAXA2210/102

$7 I =F 2 TIRA L 2 —Z--P60 R L =F = T 2 — A-+-P61




PRODUCT GUIDE

INDEX

IATF1694952 SFER{S 2R 5
-ARFy TS

=S R
FyFH-324

N

FyTERAR FyFY—324

- kY —-32%5
JAXAGEE 20074 JAXAGEE 20105

R

JAXAGETE 20165

A

o

FYTIER - FYTH—SAIPLYSAVE

L3 - AWD] “
B (0-5-ORERI)

—Rfdta—-X REREML1-X
JAXAGRE 20115 JAXASRE 20135

\BEE GIBRETY)

o - LN L0 ICRBORR L. L TEHRMRoHSIES IS L RS TT,
SO L e P =72 L. FHABRIERHSHSBARTT,

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




(—#& - BENEAZ/General , Automotive-use parts)

TSR _G AR EEF v T8/ Thick Film Chip Resistors P1. P2
TJR_G/TSR_G 7 Sa—XAy FRBEAVEEF v FHEHES/Thick Film Chip Resistors P3, P4
TSR_G AVEEF v F¥ v 2 /—EH 2%/ Thick Film Chip Jumper Resistors P5, P6
TJR_G/TSR_G F3a—XAVFRBAAKEETF Y TV v o /\—EH 38 /Thick Film Chip Jumper Resistors P71, P8
TSR E BiEHRF v FHEH88/Low Resistance Thick Film Chip Resistors P9. P10
TSR_H BiENAKEEF v FiE#58/High Resistance Thick Film Chip Resistors P11
TSR_U BEERBEEF v FHEN/ Precision Thick Film Chip Resistors P12
TSR_F I7v99 3 FYTILABEET v FHEHSE/ Trimmable Thick Film Chip Resistors P13, P14
TSR_M,D fit4— S AANMEET v 7%/ Surge Current Thick Film Chip Resistors (Anti-surge) P15~P18
TSR_A MHL AT EEF v TR %S/Anti-Sulfurated Thick Film Chip Resistors P19, P20
TSR_S EENAKEET v JiEHSR/High Power Thick Film Chip Resistors P21
TSR_V B EATEET v TiE#38/High Voltage Thick Film Chip Resistors P22
TSM_G,E RDAMEEF v FiEHER/Wide Terminal Type Thick Film Chip Resistors P23, P24
TAR G BH - ERMAKEEF v FiEHRS/Nonmagnetic Thick Film Chip Resistors P25, P26
(BiF#H - >+ >~ FA/Current Sensing Resistors * Shunt Resistors)

THC_C ERBBEERTF v THEHE (KiDEHE) /Metal Foil Chip Low Resistors(Wide terminal) P27. P28
THE C SRBEERT v TELRR (RDEE-AEH)

/Metal Foil Chip Low Resistors with side terminal(Wide terminal) P29, P30
TSC_C ERBBEERF v THERS (EiDEE) /Metal Foil Chip Low Resistors P31, P32
TSE_C EREEERT v TERSE (E2EE-AEA)

/Metal Foil Chip Low Resistors with side terminal P33. P34

TFaEZ CEAOBERIE “TS*/TC*“ £ “TF*“ [CEERATIET S,

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

number description.

EAZATICBBONBREIFELCCERTIHRENHY TS, HEXRCEEAMC, MACHRECETHREHERT S,

/Specification gives herein may be changed at any time without prior notice. Please check specifications before you order and/or use.
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B EEFY Ty 77—~ EHREE/Chip Resistor Networks
(—#8 - BEVE A% /General , Automotive-use parts)

TSN(™) EEF v TRy F7—2 558 (hE) /Chip Resistor Networks(Convex Termination)

B EEF v JH—= X4 /Thick Film Chip Thermistors
(—#8 - BENEA%, 7407 S /General ,Automotive-use parts, Chip thermistor arrangement)

TCT / TET / TNT EEF v FH#—3 R4 /Thick Film Chip Thermistors
BERERTASBAEAEREE Y

/Temperature Sensor for measuring outside air temperature for Car

JEiEfLE Bt >4 /Non-contact Temperature Sensors

B SEMIEH S8/ Temperature Compensation Attenuator
(GEfE. —HR#EE A% /Communication-use , General parts)

TSA BB IE % 38/ Temperature Compensation Attenuator

B t53vYEYa1—IL/Ceramic Module
(A R 48 L& 4 F/Customized sensor)

HY—I X2 {t€5 3 v &£E—42—/Ceramic Heater with Thermistors

H EEE S D/\Y) X4 /Thick Film ESD Varistors
(BESFHREFETF/ESD protector)

TCV [EIEE S D/X1) R4 /Thick Film ESD Varistors

B £EXGME 1 C4 Y'/Metal-compatible RFID tag
(EEB&EHZMITA Y 2F )L RFID 2 %'/Original RFID tag for metal Products)

MTA SRAIGHIR | C 4 Y /Metal-compatible RFID tag

TFaEZ CEAOBERIE “TS*/TC*“ & “TF*“ [CEERATIET S,

P35~P36

P35~P36

P37~P40

P37, P38

P39
P40

P41~P42

P41, P42

P43

P43

P44

P44

P45~ 46

P45, P46

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

number description.

EAZATICBBONBREIFELCCERTIHRENHY TS, HEXRCEEAMC, MACHRECETHREHERT S,

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




(45— 18k, SR a A BE % /Spec list, performance, packaging, etc. )

{S3AM Reliability AMEBEF v FHEHER/Thick Film Chip Resistors P47
{E481% Reliability [EBEF v 79— 3 X 4 /Thick Film Chip Thermistors P48
XA 2441+ Soldering P49, P50
1B & Packing P51, P52
tt#—E Spec Table P53~P55
B2 7T w9 Sample-Book P56

(5FH A - &{E1EM M/Space use, high reliability parts)

JAXACRK_H  FHRAZAEEERETF v ITBERERSE
/RESISTORS,CHIP,FIXED,FILM,HIGHRELIABILTY,SPACE USE P57
JAXA2160/A101 =FHEBARAGEMRNTF v THARKEY—I 242
/THERMISTORS,CHIP,NEGATIVETEMPERATURECOEFFICIENT,HIGHRELIABILITY,SPACE USE P58
JAXA2160/B101 FHBASAEEERIETY — FEARKEY—I X4
/THERMISTORS,LEADED,NEGATIVETEMPERATURECOEFFICIENT,HIGHRELIABILITY,SPACE USE P59
JAXA2210/101  FHEARAFEERAY I =Fa7RAE1—X
/FUSES,SUBMINIATURE,CURRENT-LIMITING,HIGHRELIABILITY,SPACE USE P60

JAXA2210/102 SFHEASAEEGRIRERER I —F217BRKE1—X

/SURFACEMOUNTMINIATURE,CURRENT-LIMITING,HIGHRELIABILITY,SPACE USE P61
CRG F v TR RGNS JAXACRK 1 EEFlRERA (LY 2705 1) B&ESHLER
/JAXACRK_Engineering model for ground-evaluation Part number Comparison table P62
SFU/SFC ) — P & REEEM £ 1 —X JAXA2210/101&102_#h_EFFEASS @0V 7)) 17 ) BaBESHER
/JAXA2210/101&102 Engineering model for ground-evaluation Part number Comparison table P63
SCT Fv IMAREY—S X5 JAXA2160/A101_# EFFEAES (T 27000 8 )) BEESHER
/JAXA2160/A101 Engineering model for ground-evaluation Part number Comparison table P64
SLG — FRAREY— S X5 JAXA2160/B101_h ESF@MAEER (1) 1)) 8 )) HRESHER
/JAXA2160/B101 Engineering model for ground-evaluation Part number Comparison table P65
FLCRK REFHRERT Y THREERES
/RESISTORS,FIXED,FILM,CHIP,AEROSPACE USE P66
UiF8 5 EMI/Over plating service P67

EHASOTICHRBEOABRRFPELCEETIRAVHYET. HEXRUVHERARIC. MALBELLETHREREZHERT S,

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



2

E

l

i

FHREG

Memo

N E W

A %

ETFZEHE Term definitions

£ fa Mass production

- H R 2 L Customized production

" AERTFEEIEERTFENHSEM

It 1s likely to stop supporting production

» *F Memo

- FE & New production

- HFEPOE L Under development

* RoHS s  RoHS Compliant




TSR_G

i
Rt

ANMEEF v 7S/ Thick Film Chip Resistors

B HaEE/RFE

1)

Protective Coating

R E

T &

Inner plating

Outer plating

Construction/ Feature

= 0603 56332MIMIKR 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 SFEER Type Designation
[ TR || 6G | | T || J 101 v |
| &iE | Motk fitE s EREHEE NG a%
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=%x1% 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 SME<tiE  Dimension
B Inch BERE
. L w t a b i 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 ° PR
TSR16G | 0402 | 1.00%=0.05 | 0.50=%£0.05 | 0.35%=0.05 | 0.20=%0.10 0.25 +8(1)3 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 W
TSR8G | 1206 | 32070051 1.60+0.05 0.50%0.25 5,000pcs | | L
-0.20 -0.15 b b Unit : mm
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 0.70x0.20 | 0.70%0.20




TSR_G
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B Ef Rating
e b4 e £/ EHESER (Q)
. - ;
278 EAh EI\F/IHEE ’E%FEE O'M§ﬁ1éﬁ B R Resistance Range
Type | Rated wﬂi’; o e:‘l’(‘); 4 Tenlfeg;t’:ie TCR +0.5% +1% +2% +5%
Power g1 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 — 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
50V 100V +400ppm/°C 1.0~3.83 1.0~3.6 1.0~3.6
+100ppm/°C 10~1M 10~1M
-+ ° ~ ~
TSRSG | 0.195W +200ppm/°C 10~1M 10~1M
- 35000 C S 1.0~9.76 1.0~9.1 1.0~9.1
*+200PPp 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
+200ppm/°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 — 2.29~9.76 2.9~9.1 2.9~9.1
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 +250ppm/°C S 2.9~9.76 2.2~9.1 2.9~9.1
+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
+250ppm/°C 2.9~9.76 2.2~9.1 2.9~9.1
TSR1 1
SR1G w +350ppm/°C _ 1.0~2.15 1.0~2.0 1.0~2.0
. 0.27~0.91
~+ 2(~0. Zi~0U.
0~-+800ppm/°C (E24) 0.27~0.91 | 0.27~0.91

B SHENEEME Power Derating Curve

EFERE / Ambient temperature
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ABEREMN 10°CEBA5HEE. EEOBEFMRIZH > TERE
EFBEHLTTEUL,
In case of ambient temperature above 70°C, rated power shall be
derated in accordance with above Power Derating curve-chart.

I FEBIRE / Terminal temperature

16G,3G,6G,8G,
4G,2G,5G,1G

\
\

\

-60| -40 -20

-55

0

20 40 60

80 100 120

125

i FERBE / Terminal temperature [°C]

140 T160
155

IHFERREN 126°CEBZ BI56(E. EROBFEBIRIZHE > TERE
BAZBEBRLTTFS,
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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TJR_G/TSR_G 21
(FPIa—XAY

—X

; &) Amusement use only

B
)

AKEEF v FIE188/Thick Film Chip Resistors
B ®R#EE/FE Construction/ Feature

R

Protective Coating

Inner plating

R

Resistive Element

WEEE
Inner Electrode

BHET LS FER

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

- EREDOBBE A FNT L—AEREHREICE Y, SLMEEENELNET,

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«llR I 6|G /| T s i 1|01 I T I T
| RiE | k. HtE &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)
[ mr | 166G | J | | 101 || v |
| RiE | k. HtE 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 4% Dimension
2N Inch TEHE
. L w t a b i
Type size Qty ‘ L
0.25 +0.05 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
TIRSG | 1206 | >OTO00 | LOOTOO | 0.60£0.10 | 0.50£0.25 | 0.50£0.20 | 5,000pcs
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
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

(7 S 2a—X* 2 FBAZE)Amusement use only

B

B E# Rating

e b4 e £/ EHIESEAE ( Q)
3 =] 5] 5
Btk 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
50V 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 - 35000mC S 1.0~9.76 1.0~9.1 1.0~9.1
=ooUpPp 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 S 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
TIRIG W + 250ppm/°C 2.2~9.76 2.2~9.1 2.2~9.1
+ 350ppm/°C S 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
100

N,

N

80

60

FERENL

Rated power ratio [%)]

20 N

N

80 100 120 140 TlED
155

-60 -20 0 20 40

60
70
JEIERE / Ambient temperature [°C]

FABEREMN 10°CERBA 55HEE. EROBEFMIRICHK > 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

100

80

60

EHRENLL

Rated power ratio (%]

40
20

0

chart.

-60

-55

-20

0

20 40 60 80

100 120
126

i FERBE / Terminal temperature [°C]

IMFENREN 125°CH B R 21581F. LROEFHMBRIZE>TE
BENEERLTTIL,
In case of terminal temperature above 125°C, rated power shall
be derated in accordance with above Power Derating curve-




TSR_G

B
)

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

B ®}5EE/5E Construction/ Feature

Protecive Coning - 06031 56332M9IKRT L 1) —XEHWH L TLET .
TSR_G series consist of 9 types from 0201 to 2512 inch.

- 3BEBEDNBIBE A 2T L—XERIERFEICEY . BUMEEENGLONET,

g\fﬁ);iﬁng High reliability with triple layers of electrodes and metal graze thick film
T resistive element.
Inner plating s oa—, ZE—FAEFFOVWTRIZERELET,
. Suitable for both flow and reflow soldering.
BEK == HEERE

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

- ROHS$ERIZHIE L TLVET,
RoHS compliant.

COnductor Element Inner Electrode

BHET LI FER
High Purity Alumina Substrate

B %FEBEAM Type Designation

[ mr [ e J[ T J[ RO J[ Vv |
| & | Tk, HtE TS AFHERIE ag
Product Code Size, Characteristics Marking Nominal Resistance Packing
T=R7HY ROO—Tx v/8— V=F—EvY
T=Marking Jumper V=Taping
TS5y =RTEL
Nil=No Marking
B 5N#<tiE Dimension
27N Inch aAEYE
. L w t a b i 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 t
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<s) L
-0.20 -0.15 b b Unit : mm
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 | 5.00%£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 5]
- EHER | BEAARER | CHAEER | EHGTHEE | CCORSRE | gpppg
Rated Max. Overload | Rated Ambient | Rated Terminal P 8 Resistance
Type Temperature
Current Current Temperature Temperature s Range
TSR20G 0.5A 1.0A -55~+125°C
TSR16G
TSR3G 1.0A 2.0A
TSR6G
+70% X =
TSR8G 70°C +125°C St 155°C <50mQ
TSR4G 2.0A 4.0A
TSR2G ’ ’
TSR5G
TSR1G




TSR_G

B
)

B SFEREFEIE Current Derating Curve
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FEREMNT10°CEE A 25EE. EROERMRICHE > TERE
REBEBLTTE,

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

i FEBRE / Terminal temperature

-
o
S

©
S

o
S

16G,3G,6G,8G,
4G,2G,5G,1G \

=
S

//

ERETL
Percent rated current [%]

S}

-60| -40 -20 0 20 40 60 80 100 120

BEFERRE / Terminal temperature [°C]

IRFEVRED 125CE B R HHEAIT. LROEHRICHE > TE
BEREERLTTSL,

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

(72— A FihE) (Amusement use only)

B
)

AREEF v TS v > /\—3EH188/Thick Film Chip Jumper Resistors
B HREELE/HE Construction/ Feature

R

Protective Coating

BHET VI TER

High Purity Alumina Substrate

BER

Conductor Element

gD E
Outer plating

TiHoF

Inner plating

WEER

Inner Electrode

B &&BEM Type Designation

- 10050 56332 TR T —XEER L TWET,
TJR_G/TSR_G series consist of 7 types from 0402 to 2512 inch.

- BBEDEBEE A ZVT L—XEREHEICLY . BLMEEENELNET,
High reliability with triple layers of electrodes and metal graze thick film
resistive element.

) 7E—, JE—RAERTOVTRIZERELET,

Suitable for both flow and reflow soldering.

- RoHSHEERIZHIGE L TWVET,

RoHS compliant.

TJR 1G/2G/4G/8G/6G/3G # A T(1REIR : #iiEM) TJR 1G/2G/4G/8G/6G/3G Type (Protective Coating : Epoxy resin)
[ ™R | 6|G /| T | | ITOO I \lf | | zls |
| X | Tk, 5t B2 AFHESLE ax BEI— K
Product Code Size, Characteristics Marking Nominal Resistance Packing Customer code
T=RT7HY RO0—T % v/8— V=F—Evy BEIEER : HlA
T=Marking Jumper V=Taping Customer Option
ISV y=RREL
Nil=No Marking RS : £
Nil
TSR16G 2 4 J(1R¥EE : #iIER) TSR16G Type (Protective Coating : Epoxy resin)
| TSR || 16G || | | ROO || v |
| X | Tk, 5t B2 AFHESLE ax
Product Code Size, Characteristics Marking Nominal Resistance Packing
T=RFHY RO0— % 2 /8— V=F—EvY
T=Marking Jumper V=Taping
ISV =RREL
Nil=No Marking
B 5#ti%& Dimension
i 27N Inch TERE
. L w t b
Type size a Qty
0.25 +0.05 ‘ L
TSR16G | 0402 | 1.00%=0.05 | 0.50%=0.05 | 0.35%=0.05 | 0.20%*=0.10 : _0'10 10,000pcs .
: it
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 | 32070-05 1 1.60+0.05 0.50%0.25 5,000pcs
-0.20 -0.15 w
2.5010.20 0.50%0.20
+ : : +
TJR4G | 1210 | 3.20£0.20 -0.10 | 0.60%0.10 0.50%0.20 Q Q v
TJR2G 2010 | 5.00%+0.20 | 2.50%+0.15 0.60=%+0.20 | 0.50=*=0.30 4000 b b
TJRIG | 2512 | 6.30%0.20 | 3.20%0.20 0.70£0.20 | 0.70£0.20 | 0P




TJR_G/ TSR_G

(72— A FihE) (Amusement use only)

B
)

B 4 Rating

8 5]
BRAREES | CHEEREE | EARTHEE fa
27N EEER . . Operating EinfEEhE
Max. Overload Rated Ambient Rated Terminal .
Type RatedCurrent Temperature Resistance Range
Current Temperature Temperature Range
TSR16G
TJIR3G 1.0A 2.0A
TJR6G
TJR8G +70°C +125°C -55~+155°C =50mQ
TJR4G 2.0A 4.0A
TJR2G
TJR1G
B S EREEEME Current Derating Curve
FEERE / Ambient temperature I FERREE / Terminal temperature
§ 100 g 100
B LN )
ﬁ%m \\ ﬁém \
o [ \
2 a0 # L 40
e 2 \
E 20 <
g N : \
& -60| -40 -20 0 20 a0 60 80 100 120 140 TIEU & -60| -40 -20 ] 20 40 60 80 100 120 140 TlED

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

FEREMNT0°CEEZ 55EE. EROERMIRIZHE > TERE
REBFLTTSL,

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

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

IRFENREA 125°CEER 258 (1F. EROBEFHMRIH>TE
BEREERLTTSL,

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




TSR_E

B
)

BIERAKEIEF v 738 /Low Resistance Thick Film Chip Resistors
B #REE/%¥E Construction/ Feature

i
Protective Coatin N o -+
e e CER. T2 EREOERREERETT,
Current detecting resistor for power supplies, motor circuits, etc.
nanoz  SEWEOBIEE A LT L—XERERECEY . HUEBERABOAET
oo High reliability with triple layers of electrodes and metal graze thick film
e o resistive element.
- AEC-Q200I= 3 =G RIRE T,
ﬁ*zsme Elem; :’H‘Eﬁ o AEC-Q200 is available.
BHET LT o et - RoOHSHEESITHIE LTWET,
High Purity Alumina Substrate ROHS compliant.
B ST Type Designation
[ TR || 6E | | T | [ J | | R10 | [ v
| B | k. BiE ETS EREEE N EES
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
E={E#EH T=RT7HY F=%1% R10—0.10Q V=F—EvY
E=Low Resistance T=Marking G=%+2% R47—0.47Q V=Taping
TS5y =RREL J=+5%
Nil=No Marking
B 5#%-ti& Dimension
b2 Inch aAEHE
X L w t a b y
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 | >-20%0.05 | 1.60+0.05 0.50%0.25 5,000pcs
-0.20 -0.15
2.50+0.20 0-50%0.20 Q Unit :
TSR4E 1210 | 3.20£0.20 | “777 71 0.60%0.10 | 0.50%0.20 b b e
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 | ~P¢
B E1# Rating
ERE fEFREREE B & B
i1 Eh Operating EHURERE Resistance Range
Type Rated Temperature T.C.R +1% +2% +5%
Power Range E96,E24 E24 E24
+250ppm/°C 0.2~10Q 0.2~109Q 0.2~10Q
TSR16E 0-125W =+ 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
TSRSE -55~+155°C +200ppm/°C 0.1~0.196Q 0.1~0.18Q 0.1~0.18Q
0.56W +350ppm/°C 0.047~0.091Q 0.047~0.091Q
TSRAE +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 0.1~109Q 0.1~10Q
TSR 2E 0.75W =+ 350ppm/°C 0.047~0.091Q 0.047~0.091Q
+100ppm/°C 0.1~10Q 0.1~10Q 0.1~10Q
TSRIE W =+350ppm/°C R 0.047~0.091Q 0.047~0.091Q




TSR_E

B SFEEHEFEEE Power Derating Curve

EFRE / Ambient temperature
100

=
p2 \\
ns
R 60
W o
#mE g
{Hﬂ.
T 20
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5 \
=
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-55 7 155
JEERE / Ambient temperature [°C]

FAEREMNTCEEZ H5EE. EROEHBIRIZHE > CTERE
NEBEBLTTEL,
In case of ambient temperature above 70°C, rated power shall

be derated in accordance with above Power Derating curve-
chart.

B EEEBELESR Surface Temperature Rise

IRFERRE / Terminal temperature
100

=
s \
-
22 60
W o ‘\
W2 40
wa \
T 20
2
s \
=
60| -40 -20 0 20 40 60 80 100 120 140 TIGO
5

-55 125 1
iR FERRE / Terminal temperature [°C]

ImFENRED 125°CEER 1585, EROBEFHBRIH>TE
BENEERLTTIL,

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

5
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TSR_H

B
)

BERAKEEREFY TERGE/ High Resistance Thick Film Chip Resistors

B ®HR#EL/HE Construction/ Feature

R

Protective Coating

NEHoE
Outer plating

TihoF

Inner plating

sl = WEEE
Resistive Element Inner Electrode
ERET LI TR

High Purity Alumina Substrate

- SIEROERE2TM~10GQIXET 5EHNERTT .
Responding to high R/V,27M to 10G Q.

CEBER VY ONERRICELZF Y THERETT .
Appropriate for Pyroelectric sensor and Voltage divider.

) 70—, JA—RBAERFOVWTRIZERELET.
Suitable for both flow and reflow soldering.

- AEC-Q200IZ 3 33 G aIRET Y,
AEC-Q200 is available.

- ROHSIEERITHIE L TLVET,

RoHS compliant.
B ST Type Designation
[ 1SR || 6H | | K 108 | v |
| | | |
| &L | Bk, B EREEE AHEHIE a%
Product Code Size, Characteristics| |Resistance Tolerance Nominal Resistance Packing

H=Ri&H J=%5% 476:47x 105—47TM Q V=F—Ev5
H=High Resistance K=%+10% 108:10% 105—1G Q V=Taping
M=+20%
B 4% Dimension
AR Inch aEHE
. L w t b L

Type size Qty |
TSR3H 0603 | 1.60%x0.15 | 0.80%£0.15 | 0.45*£0.10 | 0.30=%=0.20 | 0.30=%=0.20 2 <)
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 3'20-':8'(2)(5) 1'60*:8'(1)2 0.60%x=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 W

B Ef Rating . > Unitimm
e == b2 =M B E#EE
N - .
AT =5 EI\F/IE BE JﬂiﬁEE ;Eﬁt‘lﬂ YR Resistance Range
Type | Rated ax. ax. perating T.CR +5% +10% +20%
Working | Overload | Temperature
Power E24 E24 E24
Voltage Voltage Range

TSR3H 0.1W 50V 100V 2TM~1GQ 2TM~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 AFEHEREHE Power Derating Curve

FIFEEE / Ambient temperature
100
80 N

N

60

ERENL

Rated power ratio [%)]
bS]

N

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

FABEREMN 10°CERBA HHEE. EROBEFMIRICHK > TERE
NEERFLTTEL,

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

o

EFEGERE / Terminal temperature
100

®

o &
2% \
2% e
(5 ‘\
%2 40

T 20

: \
=0

60] 40 20 0 20 40 60 80 100 120] 140 T]ED

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

IMFEVREN 125°CH B R 21581F. LROEFHMBRIZE>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

i
Rt

BEERAMEEF v THE 188/ Precision Thick Film Chip Resistors
B ®E#EE/HE Construction/ Feature

R

Protective Coating

BHET LS FER

High Purity Alumina Substrate

B ST Type Designation

i

Resistive Element

== REERE

Inner Electrode

HEHoE

outer plating

T &
Inner plating

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

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

- BRENEEE A LT L—XERIEHAKICE Y. SLMEEEN

/BonES,
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 MG AIBET T,

AEC-Q200 is available.

* ROHSHERITHIE L TWET .

RoHS compliant.
[ TR ]| 3F || T IL_ o | 1|03 || ‘lf |
| R | 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 a b
Type | size 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
- <>
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 JE%ITETEE (;mfﬁ'fﬁtﬂ ERER Resistance Range
Type | Rated ax. 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 AFEHEREHE Power Derating Curve

FEERE / Ambient temperature

100

80

N,

60

\k

FERRESL

40

20

Rated power ratio [%)]

0

N

-60| -40  -20

-55

chart.
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20
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70

JEIERE / Ambient temperature [°C]

ABREN 10°CEHEZ H155(1F. LROBFMBRIZH > TEREAN
EFBERLTTSUL,

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

be derated in accordance with above Power Derating curve-

80 100 120 140 TlED

155

iEFERREE / Terminal temperature

EHRENLL

Rated power ratio (%]
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-60| -40 -20 0
-55
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100 120
126

iR FERBE / Terminal temperature [°C]

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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B
)

TSR_F

27093y NIRITIVAREEF Y TiEHE/
Trimmable Thick Film Chip Resistors

B ®HR#EL/HE Construction/ Feature

R G55
Protective Coating (transparent)
o CL—H¥— U S UYIET, EREREATRERSETT.

Optimal function for laser-trimming.
nanae SBEEOEBE A ALY L—XEBERKICE Y, BMEEEABLAET,
- High reliability with triple layers of electrodes and metal graze thick film
Inner plating resistive element.
o o -y 70—, 70—[FAERTFOVWThIZCERELET,
s n s e Resistive Element Tnner Electrode Suitable for both flow and reflow soldering.
High Purity Alumina Substrate * ROHSERIZHELTWLET,

RoHS compliant.

B SEFEWEH Type Designation

[ TR || 6F | | K | | 101 | A |
i AR, B EHESTEE AFEHE ag
Product Code Size, Characteristics| |Resistance Tolerance Nominal Resistance Packing
F=7729%3vM37" L=—30~0% 101:10 % 101—=100Q V=F—EvY
F=Trimmable R=—20~0% 473:47% 103—=47k Q V=Taping
W=—10~0%
S=—5~0%
K=+10%
M=%20%

B 5#-TiE Dimension

AR Inch TERE
. L t L
Type size oy a e Q’ty
0.25 +0.05
TSR16F | 0402 | 1.00+=0.05 | 0.50%£0.05 | 0.35+0.05 | 0.20%0.10 -0.10 10,000pcs
. t
TSR3F 0603 1.60x0.15 | 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
TSRSF | 1206 | 5200051 1.60+0.05 0.50+0.25 5,000pcs
-0.20 -0.15 . - .
2 50+0 20 O 60+0 10 0.50£0.20 Unit : mm
TSR4F | 1210 | 8.20+020 | =777 0| PO0E0A0 0.50%0.20 b b
TSR2F | 2010 | 5.00£0.20 | 2.50%+0.15 0.60£0.20 | 0.50£030 |
TSRIF | 2512 | 6.30%0.20 | 3.20£0.20 0.70£0.20 | 0.70£0.20 | - P
B E# Rating
ik BE BE i 355 i (B
h 8 [+ 3
Wtk =5 EI\F/IH BE Jﬂiﬁ%& (;mfﬁ'{ﬁf ERRERE Resistance Range
Type Rated | o i’." 5 alx PR pera ltng T.C.R -80~0% | -20~0% | -10~0% | -5~0% | =+10% | =+20%
Power RN || AR EDErature E24 E24 E24 E24 E24 E24
Voltage Voltage Range
TSR16F
ToRap | 0:063W | 50V 100V
TSR6F | 0.1W 100V 200V
TSR8F | 0.125W -55~+125°C | +200ppm/°C [1~1IMQ |1~IMQ [1~1MQ |1~IMQ [1~1MQ |1~1MQ
TSRAF | 025W | o 100V
TSR2F | 0.5W
TSR1F W
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TSR_F

B
)

B AFEHEREHIE Power Derating Curve

EFRE / Ambient temperature
100

N

~N

©
S

@
=}

ERENL

Rated power ratio [%)]
bS]

(S}
S

N,

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

FEREMNT10°CEE A 25EE. EROBERMRICHE > TERE
NEBRFLTTEL,

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

o

IRFERRE / Terminal temperature
100

o
=3

-

EHENL

Rated power ratio [%)]
8

[
1=}

o

-60( -40 -20 0 20 40 60 80 100 120| 140 TlED
-55 125 155
i FEREE / Terminal temperature [°C]

IRFEVRED 125CEEB R HHAIF. LRIOEHRICHE->TE
BENEERLTTFIL,

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_M,D

= E & NEW

Mo—HAABKEEF v T/ Surge Current Thick Film Chip Resistors

Anti-surge Thick Film Chip Resistors

B 5L/ E Feature Construction/ Feature

RER
Protective Coating

EDHoE
Outer plating

TithoE

Inner plating

B

Resistive Element

NEHEE

B Inner Electrode
BHET LI TR
High Purity Alumina Substrate

B ST Type Designation

- TSR_GL V) —X & B L T/ UL R PESDHFIEICBNET,
Superior to TSR_G series chip resistors in pulse withstanding voltage and ESD
characteristic.
) 70—, JE—RAERTOVTRIZHERELET,
Suitable for both flow and reflow soldering.
- AEC-Q200IZ & %3G a[BET Y,
AEC-Q200 is available.
- RoHSHEERIZHIGE L TWVET,
RoHS compliant.

[ TR ] 61|\4 || T I ] 1|01 || ‘lf |
| &iE | WAk, fE TS EREHEE AFHERIE ax
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
M,D T=kx7HY D=%0.5% 101:10X 10'—=100Q V=F—Ey
=Mt4—A T=Marking F=+1% 473:47x103—47k Q V=Taping
MD IS y=RREL G=%2%
=Surge Current Nil=No Marking J=£5%
K=%10%
M=20%
B 5N#<tiE Dimension
27 Inch TER=
. L w t a b
Type size Qty
TSR3M 0603 1.60x0.15 | 0.80%x0.15 | 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
SQSSD 1206 3'20f8'gg 1'60f8'(1)g 0.50%0.25 5,000pcs
TS,R . 5F0 0'20 0.50%=0.20
+
+ : : =+ +
AM.4D 1210 | 3.20%0.20 -0.10 0.60%£0.10 | 0.50%0.20
TSR2M | 2010 | 5.00%£0.20 | 2.50%0.15 0.60+=0.20 | 0.50%+0.30 £.000
TSRIM | 2512 | 6.30%£0.20 | 3.20%£0.20 0.70+0.20 | 0.70%0.20 S
B E# Rating
OTSR_M >V —R TSR_M series
i == b2 =M 5 b fiE 6 B
a = .
2N 9] EI\F/IH BE ’ﬂiﬁEE (;mﬁﬁt_lﬂ B EERE 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
TSR3M | 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 10~1M@Q 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 10~1M@Q 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
TSR1IM 1w +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

DT U—X _ D series
OTSR_D UV —X TSR_D NEW
i BE BE 33 E L E %R
A e 8 = .
278 Eh ﬁI\F/IH BE ﬁiﬁEE ({)M&ﬁ' EHE R Resistance Range
Type | Rated | o'o% | (V&€ mﬂe’it’tfl‘lgr T.CR +0.5% +1% +2% +5%
Power | Lor<mg& | fverioa perature 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.IM~5.1MQ | 1.1IM~5.1MQ
o 10~97.6Q 1.0~97.69 1.0~91Q 1.0~91Q
200V 400V B5~+155°C | T o20pPm/C 511M~10MQ | 5.6M~10MQ | 5.6M~22MQ
+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 SFREHNEBEHIR Power Derating Curve

FERE / Ambient temperature

1=}
S

80

N,

60

N

FERENL

Rated power ratio [%)]

o

N

-60
-55

-40

chart.

-20 0

20 40 60

80 100 120
70

JEIERE / Ambient temperature [°C]

FBREMN 10°CEBA 5HE . EROBEFHMIRICH > TERE
NEBERLTTFS,
In case of ambient temperature above 70°C, rated power shall
be derated in accordance with above Power Derating curve-

i/ L ZAEREERAR—DITRBLTOETS,

The pulse resistance performance is described on the next page.

140 TlED
155

ST EGRE / Terminal temperature

@ @ 5
S S 8

EHRENLL

Rated power ratio (%]
s

o

-60

-20

0

20 40 60 80

100 120
126

% FEREE / Terminal temperature [°C]

InFEVEEA 125°CEH# R 55T, ERIOEHRICHE > 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_M,D BEMN |

B 72/ )LABREHN One Pulse Limiting Power

OTSR_M >~ —X TSR_M series

10000

1000

100

10

D UNLARERERD (W)
One Pulse Limiting Power

0.1
0.01 0.1 1 10 100 1000

S AFFREERE (ms )
Pulse Duration Time

OTSR_D vV —X TSR D series NEW

100

~
.‘.\..

/
r
Fi

—4D

—
o
f

/
/
/

DR ARRED (W)
One Pulse Limiting Power
7!

/

0.01 0.1 1 10 100 1000

SRIL 2FFHREEE (ms)
Pulse Duration Time
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ﬁ'fﬂ“ﬂ"—-j‘/\‘ (/\C’}]/X) LCO‘/\VC (7}3%) Memo

<TDUNILABREAHAIZDOLNT>

ODuty IZx9F B/NILRARRDKRDAE (B%E)
T=10sxDuty & L. /SILABRBRISTLY/NLAER T OBORAE AN Duty IZxtT BRRE

HheEBYVFET, ROFBHLY., EENE—VERELRLY KELGEHEFEEE—VEELRA/NILR
RALGYET,
f51) Duty= 0.04% T TSR4G DIFE
T = 10sx0.04% = 4ms
INIVRBRIT S 7&Y dns DEEQRREAE. 12W LG YUFET,

NILABRREAN TSR4A4GYVI)—X

100

e Duty=<0.001%

— = = Duy<001%

; T rimme = 17 - = = Duy=0.1%
12w RV oot === = o
e y
SO IS N ) . . O
1
0.01 01 1 10 100 1000
7NV RBERE [ (ms)
4ams
O KR 2 #af5)
> AUTUHKRE > =K
v, v, v, v,
o.w,,i > =)
o <z /2 I k—f z/3
> ERE > HRER
VP / VP VP VD
[j> Q 0.4%V, @
A/\n
— «~lT/2 |~z | z/2

Vp: BE—2Z8&EE 7L AR

SE3H - EIAJ RGR-2121B BF HHFRABEEENRFOERALOIERRT A K54 > (JEITA)

BERBICEONT, M/ NLAMRETIFALGENSSVELEL, BHEFFTITER IS,
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TSR_A

i
Rt

Mt BEEEF v THEH 3/ Anti-Sulfurated Thick Film Chip Resistors

B ®HR#EL/HE Construction/ Feature

REER
Protective Coating
EDH-E
Outer plating
T F
Inner plating
i = WEEE
Resistive Element Inner Electrode
BHET LI FER

High Purity Alumina Substrate

B ST Type Designation

- NEEEICEEBTIEALREENFELTOET
Gold inner electrodes inhibit sulfuration.
- 7a—, JA—GFAREFFOVTAIZERELET,
Suitable for both flow and reflow soldering.
- AEC-Q200I= 3 =G AIRE T,
AEC-Q200 is available.
- ROHSIERIZ/IE L TLVET,
RoHS compliant.

L ™R [ e | T || «|1 | 1|01 || ‘ll |
R fiZN it ERESTEE AHEHE ax
Product Code Size Characteristics Resistance Tolerance Nominal Resistance Packing
A=itERAE F=+1% 101:10x 10'=100Q V=F—EvY
A=Anti-Sulfurated G=%2% 473:47x 103—>47kQ V=Taping
J=%5% 1R0—1Q
1073:107 % 103—107k Q|

B ##-Ti% Dimension

2N Inch DEHE
. L W t a b L
Type size Qty
TSRIGGA| 0402 | 1.00£0.05 | 0.50%0.05 | 0.3520.05 | 0.20+0.10 [ *** 729> | 10,000pcs =
TSR3GA | 0603 | 1.60£0.15 | 0.800.15 | 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
+

TSRSGA | 1206 090 o015 0.50£0.25 | (0o o0 - g
TSR4GA | 1210 | 3.20%0.20 | #0020 1 0-6020.10 16 502090 b b Unitimm
TSR2GA | 2010 | 5.00+0.20 | 2.50+0.15 0.60£0.20 | 0.50£030 |

TSRIGA | 2512 | 6.30+0.20 | 3.20%0.20 0.70+0.20 | 0.70£0.20 | ~° PeSS

B E# Rating

e "= b7 A EHiE#nE
. - ¥
Btk =5 EI\F/IH Ex JE%ITETEJ:T: (;mﬁﬁt.lﬁ YRR Resistance Range
Type | Rated ax. ax. perating T.CR +1% +2% +5%
Working | Overload | Temperature
Power E96,E24 E24 E24
Voltage Voltage Range

TSR16GA| 0.1W

TSR3GA | oaw | OV 100V

TSR6GA | 0.125W | 150V 300V

TSRSGA | 0.25W -55~+155°C | +200ppm/°C | 10~1MQ 10~1MQ 10~1MQ
TSR4GA | 0.5W Y00V 00V

TSR2GA | 0.75W

TSRIGA| 1W
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TSR_A

i
Rt

B SHEEHEFHEE Power Derating Curve

EFRE / Ambient temperature
100

=

< 80 M
2% N
RE e
W o
# 2 40
e

T 20

K] \
= 9

0] 40 -20 0 20 40 60 | 80 100 120 140 TIED

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

FABEBREMN 10°CEBA 558 E. EROBFHMRIZHK > TERE
NEERLTTEL,

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

IRFERRE / Terminal temperature
100

=

S 20
2% \
7% w0
W o ‘\
%2 40
i \
T 20

g \
=0

60| -40 -20 0 20 40 60 80 100 120 140 T1so

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

ImFENRED 125°CEEBR 1585, EROBEFHBRIH>TE
BENEZERLTTEL,

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_S

B

BEHAREEF v TERZG/ High Power Thick Film Chip Resistors

B HEEE/BRE

RER

Protective Coating

Construction/ Feature

TSR_S
sMEDH-E
Outer plating

TinHoF
Inner plating

i

Resistive Element

WEEE

__ Inner Electrode
BHET LI TR

High Purity Alumina Substrate

- HREE

FEED6332H A X IWITH L, 2WETERIATEET, EBREER
L+ 100ppm/’CLLATY,

offer Rated power of 2W in the size 2512 (TSR_G series :

1W). TCR within =*100ppm/°C possible.

- THEA, THEMIZEBN S A 2 LT L—XREBHE. JL—XRREEE
BALTWET,
Using resistance film in a type of metal glazed material and
protective coat in a type of glazed material , superior in heat and
weather resistance.

BN OMMBETEELREZNECLTVEY,

Keep the temperature- increase small due to good material in the
regard to heat dissipation ability.
- ) 7E—, JE—RAERTOVTRIZERELET,
Suitable for both flow and reflow soldering.
+ AEC-Q200IZ £ ®IGRIEET T,
AEC-Q200 is available.

- RoHS#§

FITHELTVET,

RoHS compliant.

B %FEBEA Type Designation

| TTR I 1|S /| T I «ll /| 1|01 I ‘lf |
| Rl | ik, HiE Ex EREEE AFHERIE ag
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
S=EBN T=%7HY F=%1% 101:10x 10'=100Q V=F—EvY
S=High Power T=Marking G=%2% 473:47% 103—47k Q V=Taping
TS5y =RREL J=+5% 1R0—1Q
Nil=No Marking 1073:107 x 103—=107k Q|
| L
B 45¥-tiZ Dimension a o
o 1 t
b Ir}ch L W o a b E:E)ﬁz
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% Rating % % Unit : mm
ik BE BE 5/ b E & E
q o .
27 -] E}T BE ’EiﬁEE (;MEﬁtEl EH R ER Resistance Range
Type | Rated . ax. perating T.CR +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 SHRENEREMER Power Derating Curve
EFRE / Ambient temperature IEFEGRRE / Terminal temperature
100 _ 100
R 3R
Ll N ok
o e ®
E? 60 ~N 22 g \
@ o (5 ‘\
2 40 w2 a0
e He \
T 20 T 20
2, N R \
0] 40 -20 0 20 40 60 | 80 100 120 140 Tlsn 60| -40 -20 0 20 40 60 80 100 120 140 T]ED

70
JEIERE / Ambient temperature [°C]

FEREMNT0CEEZ H5HEE. EROERMRIZHE > TERE
NEBERLTTEL,

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

155

125
i FEREE / Terminal temperature [°C]

IHFEVREN 125CEH B R HHEIE. LROEFMRIZE->TE
BENEERLTTFIL,

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 B & &NEW

BEMEAREEF v TiERE/ High Voltage Thick Film Chip Resistors

B 5L/ E Feature Construction/ Feature

R

Protective Coating

CRRIERRANE — U EEEAT 52 £ T, REBERAER : 4kV (TSR1V) /
3kV (TSR2V) /1.2kV (TSR4V) /1kV (TSR8V) #EBHLTLFET,
Using unique resistance pattern, we can realize maximum overvoltage :
4kV (TSR1V) /3kV (TSR2V) /1.2kV (TSR4V) /1kV (TSR8V) .

fNEDHoE
Outer plating

TibphoE

Inner plating - U 78—, 7D—lihff{ﬂ'l'f'o)b‘fﬂl:%ﬁmLij-o
. | Suitable for both flow and reflow soldering.
R e e - AEC-Q2001= 6 I AIRE TS
BHET LSRR - : :
High PZ.r‘iI;ijl-umma Substrate AEC QZOO is available.

- ROHS$ERIZHIE L TLVET,
RoHS compliant.

B ST Type Designation

| T|SR || 2|V | T | =|1 | 1|05 || ‘lf |
g TR, ik E 2 EREFEE BHEHE aE
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
V=@ E T=&7HY F=+1% 105:10 105—1MQ V=F—EvY
V=High Voltage T=Marking G=%2% V=Taping
J=%5%

B 4 #-Fi% Dimension

A E: L
2N Ir.1ch L W ! a b Eé,ﬁi |
Type size Qty a BN
TSR8V 1206 3.20+0.05 1.60+0.05 0.30%0.20
NEW -0.20 -0.15
2.5040.20 0.50%x0.20 | 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
ik BE BE 5/ B & B
2 6] T8 p= [ q i
AR -9 ﬁI\F/Iﬁ BE ﬁiﬁﬁE 6mE§E‘. R 5 R R Resistance Range
Type Rated o ax. perating T.CR +1% +2% +5%
Working | Overload | Temperature
Power E24 E24 E24
Voltage Voltage Range
TSR8V nEw| 0.256W 800V 1,000V 1k~10MQ 1k~10MQ 1k~10MQ
TSR4V 0.5W 600V 1,200V 1k~1MQ 1k~1MQ 1k~1MQ
) _ ~+ o + 0
TSR2V | 05W | 2,000 | s000v | 20~ *H185C | £1000pm/C oy g IM~24MQ IM~24MQ
TSR1V 1W 3,000V 4,000V 1k~10MQ 1k~10MQ 1k~10MQ
B SRENFEREMME Power Derating Curve
FEERE / Ambient temperature I FERREE / Terminal temperature
100 __ 100
Fd N =
5 80 S 80
E‘E " \; ﬁ'@ 60 \
B3 ' \
@5 40 w3 4
g ®a \
T 3
= ] \ < 0 \
-60| -40 -20 0 20 a0 60 80 100 120 140 TIEU -60| -40 -20 ] 20 40 60 80 100 120 140 T]ED
-55 7 155 55 125 155
JE|HRE / Ambient temperature [°C] % FEREE / Terminal temperature [°C]
FABEREMN 10°CERBA HHEE. EROBEFMIRICH > TERE IMFEVREN 125°CH B R 21581F. LROEFHMBRIZE>TE
NEBRELTTEL, BENEERLTTIL,
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
Py

B
)

RDAKEEF v THEH18%/Wide Terminal Type Thick Film Chip Resistors

R LY — b S VT ORBIRERVRDEREIC L HREMER

RiER
Protective Coating Heat dissipation improved by resistor element, laser trimming of
g‘f’ﬁﬁ special position and long side-terminals.
Eh e -RIDBEBEHEATHIET,. BEHEEERLTVETS,

Resistive Element

BHET LSRR x

High Purity Alumina Substrate

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

- AEC-Q200 IZ 3 IEAIBETY
AEC-Q200 is available.

- ROHSIERITHE L TWET,

T &

Inner plating

WEEE

Inner Electrode

RoHS compliant.
[ mm [ s [ T J[ s J[ 18 J[ v |
| | | |
& TR UFHE EEY RS EE AFHER{E wiE
Product Code Size and Feature Marking Resistance Tolerance| | Nominal Resistance Packing
TSM : 1G : 6332 —fikidh == —t 10 10X 10— =
Wide terminal 2G 5025 i | | g5y poginiEL J=£5% 4T4:47X 10'—470kQ
2E : 5025 KT Nil=No Marking R10: 2019
8G : 3216 —fxhh
SE : 3216 {EHEHL
w
v
b b’
A Al
L
v
b b’
A > A
t
[unit: mm]
#% | Inch si ‘
nch size ’ 2
Type L W t b b HEE Qty
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
| om | BE | emarmm JE4 B4 Resistance Range
b % -9 ﬁ;/lﬁ BE ﬁiﬁiE Category EHEERYK
Type Rated Wor?(}i(‘;lg Ove:I)(()'a d Temperature T.C.R +1% +2% +5%
Power Tl Voltage Range E96,E24 E24 E24
TSM1G 200V 400V +10000m/°C 3.01~1MQ 3.3~1MQ 3.3~1MQ
v | 20W - PP 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 10~1M@Q
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 - B +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
TSMSE - - +200ppm/°C | 0.1~0.196Q 0.1~0.18Q 0.1~0.18Q
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TSM_G,E

B AHEEHERME Power Derating Curve

EFRE / Ambient temperature
100

=

< 80 M
2% N
RE e
W o
# 2 40
e

T 20

K] \
= 9

0] 40 -20 0 20 40 60 | 80 100 120 140 TIED

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

FEREN 10°CEEZ 558X, EEOBEFHMBRIZH > TER
BRAEERLTTFSIL,
In case of ambient temperature above 70°C, rated power shall

be derated in accordance with above Power Derating curve-
chart.

IRFERRE / Terminal temperature
100

o
=3

-

\
\
\

-40  -20 0 20 40 60 80 100 120| 140 TlED
-55 125 155
i FEREE / Terminal temperature [°C]

EHENL

Rated power ratio [%)]
8

[
1=}

o

@
=)

HFEREN 125°CE B R 558, LROBFMRICH>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

B

e A EEF v 788/ Non-magnetic Thick Film Chip Resistors

EERAREEFY THERGE/ High quality sound-fixed Thick Film Chip Resistors
B HIEE/HE Construction/ Feature

Protective Coating

- JEREMEAR S 4 TOEBEF v TERHETY .

Non-magnetic thick film chip resistor.

- HBROoFICL Y, BHEROERBLIVEENNNESL, /14X

MEHEINFET,
gLy E 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 NEELE No magnetic field is generated and noise is reduced. So, it is
SHET IS ER Resistive Elemen Inner Electrode t.)etter f({I;_aule e(-lu.ipm({nt. . )
High Purity Alumina Substrate CERGEERELRIRELELT S SHAAMSBICERETT,
It is also better for measuring instruments that highly accurate
measurements such as observing waveforms.
s ROHSIER ISR L TLWET,
B SEBEHER 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#-tiE Dimension
F4 Inch axEH=E
R L w t a b L
Type size Qty |
0.25 +0.05 : :
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 5 b fiE 45 B
h 8 5] M
B =5 EBF/IH BE Jﬂiﬁ%ﬁ: gnffrfﬁ EFEER Resistance Range
Type | Rated |y t™ | 0o 1 | Momoeoaton T.CR +0.5% +1% +2% +5%
Power | \or«ng ) Liverioa eriperasure 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
TARSG +200ppm/°C _ 10~1MQ 10~1MQ
8 0.25W 200V 400V +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
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TAR_G

B TR (AEEFY T v o —iERSR)

Rating (Thick Film Chip Jumper Resistors)

=]
s ERER | BEAARER | ERARAE | EEGTEEE | CORSUE | g
T;r o Rated Max. Overload | Rated Ambient | Rated Terminal Tom efa:zre Resistance
P Current Current Temperature Temperature RI; - Range
TAR16G 1.0A 2.0A
$ﬁzg +70°C +125°C -55~+155°C <50mQ
TARSG 2.0A 4.0A

B AFEHEFEB# Power Derating Curve

EFRE / Ambient temperature

100

o
S

N,

@
=}

N

ERENL

e
S

Rated power ratio [%)]
bS]

o

N

-60|  -40
-55

chart.

-20

0 20 40

60

80 100 120 140
70

JEIERE / Ambient temperature [°C]

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-

TIED

155

IRFERRE / Terminal temperature

100

o
=]

@
=

EHENL

o
5]

Rated power ratio [%)]
=
S

o

-60| -40 -20
-55

0

20 40 60

80

100 120
125

i TR / Terminal temperature [°C]

IR FEGREA 125°CE A 215813, LRIOERMRIZHE > 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 i

al

SRBEBERTF Y TR (KAEM) / Metal Foil Chip Low Resistors
B 2REE/HE Construction/Feature

- BR., T ERFOEREHERSRZTT .
Current detecting resistor for power supplies, motor circuits, etc.
o RRRR(SRELY) . EEERGS A TThD A, REROEBREILANSNTT,

7L+ Forming resistive element on the back, small gap in resistance after mounting.

A ERROER) RS RETH A, ETCRTY.
H LOW TCR through TeSiStOl‘ element Of metal fOll
‘ a ) _ - ROBEBHBEICLY ., SEHRENARETT,
—— BHEHF(Cu/Ni/Sn)

—— @R (THFY)

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

Please consult with us about size.
- ROHSHERIZHIE L TWET,

RoHS compliant.

B SEFEWEH Type Designation

[ mHC || 6C | | T || F | | R005 || v |
RiE K. B E-23 EhErEE ATERE ar
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
THC={IEEHBHRE L 6=1220/2012 T=RR~HY F=+1% R005—5mQ V=F—EvY
(RIDES) C =&t & T=Marking G=%2% R010—10mQ V=Taping
ZH=FREL J=+5% R100—100m R
Nil=No Marking 1IM75—1.75m Q

B 4 #-Fi% Dimension

4 Inch e L W t a BEHE
Type size Resistance Range Qty
THC6 C 0805 2mQ~50mQ 1.25+0.20 | 2.00+0.20 | 0.60%=0.20 | 0.28%0.20
2mQ~4mQ 0.35%0.20
+ + +
THCS C b e 1.60£0.20 | 3.20£0.20 | 0.60£0.20 |22 5,000pcs
TmQ 1.10£0.20
+ + +
THC1 C 2512 omO~50mO 3.10+0.30 | 6.30£0.30 | 0.60%0.20 0.45+0.20
a

o
—
o
nd

B E# Rating

8 5]
4 EHES oo BREE ERERENEE ERRERY
Type Rated Power a egoryRanrrégera ure Resistance Range T.C.R
2mQ:+5%

2mQ~9me : £100ppm/C

~ 4920

THC6 C LOW 13$g~§gfg:i 1/‘; ” 10mQ~50m® : +50ppm/C

2mQ+5% .
THCS C 1.5W CEMBE  -55~+170C 3mQ~9mO:£2% 2mQ~9ImQ : £100ppm/C
10mO~50mO:1% 10mQ~50mQ : £50ppm/C

ImQ~2mQ:+5% o
THC1 C 3.0W 3mQ~9mQ:-2% LmQ~9mE : £100ppm/C
10mO~50m0:+1% 10mQ~50mQ : £50ppm/C
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THC_C

B AHEEHEEMEE Power Derating Curve

100
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-40  -20 0 20 40 60 | 80 100 120 140 160T180
-55 70 170

[EBERE / Ambient temperature [°C]

N
o

EHEEALE
Rated power ratio [%]
S

o
|
[e2]
o
»

FBEREMN0CERZ 558I1F. EROERMRICH > TERENEZERLTT S,

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

-28-



THE_C

i
Rt

EREEERFY TE

e (RABE-AEA) /

Metal Foil Chip Low Resistors with side terminal
B ®WEEE/HER Construction/Feature

FEBR. T RRFOERRHERSKZTT .

EOEF (TR Current detecting resistor for power supplies, motor circuits, etc.
s  EBERARS A T CHEA. BREOERMELLANSNTT,
_ o o o & [ ERE(CuBE) Forming resistive element on the back, small gap in resistance after mounting.
. | ERGDEBETHS B, ETCRTY .,
H Low TCR through resistor element of metal foil.
L msacunme - BUBEEECEY. BENHGATETT,
. BHE—h(THES) Possible to handle high power through the construction of long sided-terminals

CRESNTULEWLBRKRICOEFELTH TSRS,
Please consult with us about size.

* ROHSHEERIZHELTWET,
RoHS compliant.

B SEFEWEH Type Designation

| THE || 6C || T || F || RO05 | v |
miE AR, E& BRNEFSE AFMEIE a%
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
THE=RIEEES Y 6=1220/2012 T=R7EY F=£1% R005—5m Q V=F—EY
(RDEHE) C == it#4 T=Marking G=%2% R010—10mQ V=Taping
EH=-RTEL J=+5% R100—100m Q
Nil=No Marking 1IM75—1.75mQ
B 4#~ti& Dimension
T2 Inch EhEsEE L W t a TEHE
Type size Resistance Range Qty
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 ~ O~50m0 L70:020 | 3.3040.20 | 0.6040.20 [— =T 5,000pcs
1mQ 1.25+0.20
THE1 C 2512 omO~50mO 3.20+0.30 6.40+0.30 0.60+0.20 0.6020.20
L t
=i
o
—
W (@)
B E# Rating
8 5]
% EHES oo DBRRE EREREA R ERRERS
Type Rated Power g yR P Resistance Range T.C.R
ange
2mQ:+5% q
~ s
THES6 C 1.0W 3mO~9ImQ:+2% fg;%f;gﬁ 0. f;oppmm/ /%
10mQ~50mQ:+1% FEOTPP
2mQ:+5% q
—_ o ) ~ ==
THES C L5W CBMEBR  -55~+170C 3mQ~9ImQ:+2% fgf&fggﬁ 0. f;oppmm/ /OCC
10mQ~50mQ:+1% FEoTPP
1mQ~2mQ:+5% o
~ S
THE1 C 3.0W 3mQ~9mQ:+2% @ Ime - =100ppm ¢
10mQ~50mQ:+1% FTOUPP
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THE_C

B AHEEHEEMEE Power Derating Curve
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[EBERE / Ambient temperature [°C]

N
o

EHEEALE
Rated power ratio [%]
S

o
|
[e2]
o
»

FBEREMN0CERZ 558I1F. EROERMRICH > 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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TSC_C

B

SRBEBERTF Y TR (JE2EM) / Metal Foil Chip Low Resistors
B 2REE/HE Construction/Feature

———— BHERR(IREL)
e TR IR
A . . & mEK(CUER)
. L EHBHF(Cu/Ni/Sn)
S BEO—RIHFY)

B %FEEA Type Designation

-EBR. TS EBRFOERRHIERFZTT .

Current detecting resistor for power supplies, motor circuits, etc.
- BEEERAY A TTHL A, BERDEREILANENTT,

Forming resistive element on the back, small gap in resistance after mounting.
- ERANERETHD A, ETCRTY,

Low TCR through resistor element of metal foil.
CRESNTUOVENMVBIRIZOWTE ZTHEECE S,

Please consult with us about size.
- ROHS$ERIZHIE L TLVET,

RoHS compliant.

L mc [ e [ T J[ ® J[ Ros [ v |
iE R B E23 ERETEE AFEHIE a
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
TSC=ImEEHEL 6=1220/2012 T=%=~H Y F=x1% R005—5mQ V=F—EvY
(EDEE) C =mitsd T=Marking G=%2% R010—10mQ V=Taping
TS5V =RTEL J=£5% R100—100mQ
Nil=No Marking 1M75—1.75mQ
B 5Mi<TiE Dimension
iz Inch R . W . . aERE
Type size Resistance Range Qty

4mQ 0.65+0.20
5mQ~6mQ 0.60+0.20

TSC6 C 0805 mo 2.00+0.20 1.25+0.20 0.60+0.20 0.4520.20
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

TSC1C 2512 5SmO 6.30+0.30 3.10+0.30 0.60+0.20 Rl
6mQ~8mQ ’ : . : ’ ’ 1.85+0.20
9ImQ 1.05+0.20
10mQ~600mQ 0.90+0.20

L
I 1
w1 RO10
th
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B
)

TSC_C

B Ff& Rating

W R EEREEE o = -
3 EREN Catezory Temperature B EREEAE ERRERY
Type Rated Power g ryR P Resistance Range T.C.R
ange
4mQ~9ImQ:+2% +100ppm/C
TSC6 C 0.75W 10mQ~100mQ:+1% +50ppm/C
e 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 10mQ~600mQ:+1% +50ppm/C
B SFREHNEBEHIR Power Derating Curve
. 100
c\c
o 80 \\
el NG
R 60
i o ‘\
g2 40 AN
+ O
W e N
B 20 \\
. N
A A
-60) -40 -20 0 20 40 60 80 100 120 140 IBOT 180
-bb 70 170

EIERE / Ambient temperature [°C]

FREBREMNI0CEBA 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

al
)

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

B ®HR#EL/HERE Construction/Feature

BERTR(IREY)
TFILITEIR
{EfifE(Cusg)

L mEET(Cu/NUS)
S RHEI—R(IREY)

B SEFEWEH Type Designation

-BR. T2 ERFOERKRHERFETT .

Current detecting resistor for power supplies, motor circuits, etc.
- BEEERAYA T THL A, BERDEREILANENTT,

Forming resistive element on the back, small gap in resistance after mounting.
- ERANERETHD A, ETCRTY,

Low TCR through resistor element of metal foil.
CRESNTOVENMVBIRIZOWTE ZTHEEC S,

Please consult with us about size.
- ROHS$ERIZHIE L TLVET,

RoHS compliant.

[ TSE ]| 6C | | T || F | | R005 || N |
RiE k. B E-23 EhErEE ATMEHIE ax
Product Code Size, Characteristics Marking Resistance Tolerance Nominal Resistance Packing
TSE=@IEEGH Y 6=1220/2012 T=RTHY F=+1% R005—5mQ V=F—EvY
(D EE) C =&t # T=Marking G=%2% R010—10mQ V=Taping
IS5V y=RREL J=+5% R100—100m R
Nil=No Marking 1IM75—1.75mQ
B 5Mi<Fi%k Dimension
] Inch EHiEEE L W t a aEME
Type size Resistance Range Qty

4mQ 0.80+0.20
5mQ~6mQ 0.75+0.20

TSE6 C 0805 mo 2.10+0.20 1.35+0.20 0.60+0.20 0.60£0.20
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

TSE1 C 2512 5SmO 6.40+0.30 3.20+0.30 0.60+0.20 2.05:0.20
6mQ~8mQ ’ ’ ’ ’ ’ ’ 2.00+0.20
9ImQ 1.20+0.20
10mQ~600mQ 1.05+0.20

I
W
R0O10
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TSE_C

B F# Rating
=] B . - S
T EEN ot T RABRRE A R R RN
Type Rated Power & egoryR emperature Resistance Range T.C.R
ange
4mQ~9ImQ:+2% +100ppm/C
TSE6 C 0.75W 10mQ~100mQ:+1% +50ppm/C
e 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
TSE1C 2.0W 10mQ~600mQ:+1% +50ppm/C
B SFREHNEBEHIR Power Derating Curve
100
< N
o 80 \\
HE N
"2 60
P o ‘\\\
240
e N
B 20 \\
. N
A r'y
-60| -40 -20 0 20 40 60 80 100 120 140 IEOT 180
-bb 70 170

[EBEFE / Ambient temperature [°C]

FREBREMNI0CEBA 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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B

23

EEFy TRy F7—2 EH 2 (hE) /Chip Resistor Networks (Convex Termination)

fREM

Protective Coating

B

/ Electrode

FSEBREDEBE A FILT L—XERIBERAICEY . BLMEEENELOLET,
High reliability with triple layers of electrodes and metal graze thick film
resistive element.

- ) 7A—, JA—RFAERTFOVWTRICERGLET,
Suitable for both flow and reflow soldering.

- AEC-Q200I< 3 S ABET T,
AEC-Q200 is available.
- RoHS#ERICHIE L TWET,

EHET LSRR

i
High Purity Alumina Substrate

Resistive Element.

RoHS compliant.
[N 3[B | | T NI 1<[J3 | | ‘[7 |
RiE FAARRVEE E-23 EhErEE AFHEHIE ar
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 % 105—10kQ V=Taping

TSV =RTEL J=+5% 474:47x 104—470kQ

Nil=No Marking ROO— ¥ v /58—

Jumper

X TSN2B K 1% TSN2E 1£%R 4% L (ZE) ., TSN2B and TSN2E type is No Marking. Ex. TSN2BJ103V ,TSN2EJ103V
SCTSN3E. TSN3A I% TIEH#ERRM) T, LBHEERUBSEROICTIEEESELBLET,

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

TSNS3E,2E

TSN3B,2B TSNST,3T

L L

v] v v v
b [y b’ b’ N [y
Iy A 3 A
w
4,_“'_,_‘ [ > >
Pl a2 ¢ a t
FRf - 3B. AL : 2B #fl - 3E. RRMEL : 2E
Ex Marking:3B, No marking:2B Ex Marking:3E, No marking:2E
TSNOU/0S/,1U/18 TSN3A
L
v
b I B | b’
A
1
’—iT |
< LS =
al a2
[unit: mm]

Z Inch EHE
R . L w t al(a) a2 b b’ p ﬂﬁ,ﬁ!
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('Y)

B
)

B [EE#ERR Circuit Construction

JRIZE P / Isolated Circuit

JRIZMEE / Isolated Circuit

¥RIZE R / Isolated Circuit

TSN3B,2B,8T,3T TSN3E,2E TSN3A
sﬁ) 79 69 59) 49) 3 9) 16? 159 149 139) 12? uq) wﬁ) gﬁ)
R R {r R R R R SR Sr SrR KR KR SR R

10 20 50 4O

i FI[EEE / Bussed Circuit
TSNOS,18

10 20

TSNOU,1U

10 20 30 10 50 40 10 0

M FIEEE / Bussed Circuit

wﬁ) 99 89 79 60

100 9? sﬁ) 79 6(?

PP e

B E# Rating

Tildd

i =1 =1 A 5 b fiE 955 B
h == 8 3] 3
{[Z0N LV EI\F/IH =E ﬂiﬁEE 6‘“,’;"? S (R A anfil o Resistance Range
Type | Rated ax. ax. perating T.CR - +1% +2% +5%
Power Working | Overload | Temperature esistors E96.E24 E24 E24
Voltage Voltage Range >
TSN2B 4 10~1MQ
TSN2E 25V 50V 2 I
TSN3A 8
TSN3B 0.063W 4 22~1MQ 10~1MQ 10~1MQ
TSN3E 50V 100V 2
TSN3T -55~+125°C | =200ppm/°C
TSNST | 0.125W | 200V 200V 4 2~IMQ | 10~1MQ
e 25V 50V
TSN1U 0.063W 8 _ _ 22~1MQ
TSN1S 50V 100V

B SRENEREMME Power Derating Curve

[BBEE / Ambient temperature
100

o
=

@
=}

N

EBRBHE

Rated power ratio [%)]
=
5

\\
-60| -40 -20 0 20 40 60 80 100 12(1A 140 160
-55 70 125
JABRE / Ambient temperature [°C]

FEBEREMN T10°CEER 21583, EROBFHMRICHE > TERE
NEBBLTTEL,

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

rn
=1

o

BBFERRE / Terminal temperature
100

3B,3E.2E,
8T.,3T.0U,

o
=

. N \os.1uas
/=60 \
E 3428 \
# \
20 \\

Rated power ratio [%)]
=
5

\

0] -40 -20 0 20 40 60 80 100 120] 140 Tléﬂ
-55 105 125 155
IHFEGEE / Terminal temperature [°C]

IHFEVRED 105°CH R HHEIE. LROEFMRIZHE->TE
BEAZEERLTTEL,

In case of terminal temperature above 105°C, rated power
shall be derated in accordance with above Power Derating
curve-chart.

o

NKIFHERE, BRFEPILICHEDHIIENATENET, SHEZERVHESGEEOICTIHRZSBOEBLET.

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

B E &NEW

BEFy TH—=3

B ®HR#ELE/HE Construction/ Feature

RS AR
Protective Coating
of insulation glass

NEDHoE
Outer Plating

T o E
Inner Plating

HY—3I24%

Thermistor

HEDPENE

Inner Electrode

BET LI FEIR
High Purity Alumina Substrate

B %FEBEA Type Designation

A 4 /Thick Film Chip Thermistors

TS FEREICY—IRIEEBRL. HSRTHRELBETHY.

B UVEHGRE S EREN GO N ET,
High mechanical strength and reliability are available due to
thermistor film and glass-coated structure on alumina substrate.

- EBHREICERGCESA—ETHY . REEROBELIZFESTEES,

Thickness does not change on any resistance value.

-BEBFBHEEL L oOTHEY . BREBAEMHELE FAEMEMEZEBLT

l’ \ i j- o
High solder ability and heat resistance are available due to triple
structure electrodes.

- —HDRIET, ERREHELRE150ELUELE T DHEATRETT .

Some parts can resist in operating temperature range up to 150°C
or higher.

- AEC-Q200I= X[ aIRET I,

AEC-Q200 is available.

* ROHSERITHE LTVETS,

RoHS compliant.

- —EOMEET. UL1434Izti LTWET,

UL1434 can be available in some parts.

| TCT || 3G || J || 103 || H || 410 || \4 |
fmig 20N EiEHEE EHilE (25°C) BEHHEE BE#HEK1) o
Product Code Size Resistance Tolerance Resistance (25°C) B-value Tolerance B-value Packing
TCT: F=*1% 103:10 X 103—10kQ F=+1% 345—3450K V=F—EvY
B S Standard G=%2% 154:15 % 104—150k Q G=%2% 370—3700K V=Taping
TET/TNT new: H=%+3% H=%+3% 410—4100K
ELMTI—&F J=£5% J=+5%
Lead free K=%+10%
X1 BEH : 25°CL85CICHITHERARERNELYEH %1 B-value: Determined by Zero-Power Resistance at 25°C and 85°C
B 4#~ti& Dimension
| L
2N . AKNE
Inch size L w t b ;
Type Q'ty
TOT8G NEW 1206 3.20%+0.20 | 1.60%=0.20 | 0.60%=0.10 | 0.55*=0.20 | > FrsEa ¢
TOT6G 0805 2.00+=0.20 | 1.25%+0.20 | 0.55*=0.10 | 0.40%=0.20 5.000
TOT3G 0603 | 1.60%0.15 | 0.80£0.15 | 0.50£0.10 | 0.30+0.20 | P w
TOT16G 0402 1.00+0.05 | 0.50%0.05 | 0.35+0.05 | 922 Jfg'(l)g 10,000pcs % % Unit : mm
B E# Rating
BB EhEAE BEBHBE BMHEHGED) | BEERE D) BRHEEN EREN
,I§, o Resistance B-value Dissipation Factor| Thermal Time | Max. Permissible Rated Power
P Tolerance Tolerance in Air Constant in Air Power (25°C)
TOTS8G NEW =10sec 130mW
TOT6G +1%,£2%, +1%, 2% 130mW
+3%, 5%, T <1.5mW/r°C
TOT3G PR +3%,+ 5% ™ <5sec SmW 120mW
TOT16G B 110mW
fERRE
BEH Operating Temperature Range =R | = - —qos
B-value XEH U OFERBRESHFICOWTIEZHEHET UL,
TCT/TET TNT NEW Pl It : ting t .
ease consult us for operating temperature ranges
= 3300K -40~+150C -40~+200C Jor operating temp g
other than those listed.
< 3300K -40~+125C
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B E &NEW

B E#(25°C/85°C) ZA IR L {EHBA(25°C) / Standard resistance range(25°C)
B-value(25°C/85°C) TOTSG (Q) NEw TOT6G (Q) TOT3G (Q) TOT16G (Q)
4510~4800K 25k~500k 25k~500k 50k~ 2M 75k~ 1M
4410~4500K 15k~400k 15k~400k 20k~ 1M 45k~500k
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~ 50k 1.5k~ 30k
3010~3200K 400~ 10k 400~ 10k 650~ 20k 1.2k~ 10k
2810~3000K 250~ 5k 250~ 5k 400~ 10k 750~ b5k
2610~2800K 80~ 2k 80~ 2k 100~ 5k 270~ 2k
2410~2600K 50~ 1k 50~ 1k 80~ 2k 150~ 1k
XKERUNORE. BHE. BEBROERBICOVWTIEIHHET I,
RE {EHiiE Resistance (25°C) / BEH B-value (25°C/85°C) unit: Q
Temp. |[R:1kQ R 1kQ R 1kQ R 10kQ [R:10kQ |R:10kQ [R:10kRQ [R:100kQ |R: 100k [R: 100kQ
(°Cc) 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 79,3701 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 2,697 28,040 30,280 32,200 34,240 352,500 374,800 398,500
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 5,564 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 7,637 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 2,637 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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B BY B A i) A KURRE IR

hARZ L

BRERTAERAERREE Y

/Temperature Sensor for measuring outside air temperature for Car

B ®}5EE/5E Construction/ Feature

B SFEBEH Type Designation

| RTH || P || T1 | | G | 252 |
| | | |
miE iZN TA4YER HRE EHE
Product Code Type Wire Length Tolerance Resistance
G £2% 103—10k Q
302—3k Q
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)

Y-SR4 EFEAL. EEEOSVEEAEER
This sensor is high reliability by using chip thermistor.
-BRETCOFEREREL. E— A Y ILISRRVEEERA
(-55°C~+125°C, 100091 7 LD SH TEABEL R £2%LIR)
Design to strong heat cycle.
(-55°C~125°C 1000cycle AR==+2%)
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FEEMIREE &

JEfiE E + > H/Non-contact Temperature Sensors

B ®HR#EL/HE Construction/ Feature

B ZEFEWH Type Designation

ARV T ICRER BN ARGEATT,

The product that can measure the temperature of object by non

contact.

-EEMTHD=0. LA OHRNDERERICT HRENL
L AVTFHFUREERWELEY,

The maintenance cycle of a object and the temperature sensor

largely decreases.

- EEMPHRTE RS L EERBOSN Y —S X2 EBH L.
EARREERBLTVET,
High resolving power by equipping with the element of the high
temperature coefficient.

- [RLEESERE (-10~150°C) TERTIEETT,

High heat resistance. Operating temperature range:-10 to +150

deg.C.

- EUHRARESEEE. L—Y—TYra J7I3Y TR —4
EDEHHBE~NODEREGYFET,

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

| NTJT | | T || 0|0 | 0|0 | | |
g FT—IILT—4aHR RAES wma
Product Code Table Data Type Segment number Packaging
C:Custom BEES HEES Ay r—Svy
Customer number Product number BE K
B 5 #%~T&E @) Dimension (e.g.) .
AR B I D3 JolC D) | -EE
z A B C D E
Type n = .
46.5%0.6 | 12.6+0.3 ©9.5) (5.0) 330%10 ¢ H
E —1 —
NCTC0000A F G H R/EADO | AFAO
8.5%+0.3 | 4.5+0.2 0.7 65.6° 17 pEs O @
(unit:mm) ﬁ ﬁ
Viewanglel Viewangle 2
B E# @) Rating (e.g.)
EREE REEFERE BEFER R SR R E R Y—324 Y—IR4%
Power line Accuracy Thermal Time Temperature Operating EHifE25°C) | B EH(25/85)
Voltage temperature Constant Detection Range Temperature Range Resistance B-value
Dg%gg%‘]/ 200+ 3°C* =2.0sec 0°C~+260°C -10°C~+150°C 100kQ £1% | 4100K*=1%

XEMH - BERE200°C, METER0.96. MERETC. O—51& 20~40mm. BIEEESmm. 5 EEHT10.0kQ

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

Test distance 5mm, Resistor connected 10k @
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TSA

al
)

N =]

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

- FEREICLYRRENELLT HEERERERTY .
Temperature Compensation Attenuator has attenuation value
depend on ambient temperature.
CNEITHEVERSE TREGEEELLES,
Compact size and good characteristic over a wide frequency
band.
—IRADARIZLY . BLICH L REREZERAETT,
Realization of temperature characteristic responded by
customer.
IS FERECEREL Y —IX2EEZBBL. ATXT
RELE-BETHY . BUBHBEELEEENGONET,
High mechanical strength and reliability are available due to
resistance film, thermistor film and glass-coated structure on
alumina substrate.

- ROHSERITHIG LTWET,
RoHS compliant.

B %FEBEAM Type Designation

[ Tsa || 6 | | 1|’ || B|T || <|J || 03|01 || ‘|7 |
g 2N ik 488 AVE—HF VR BEE aE
Product Code Size Equivalent Circuit Feature Impedance Attenuation Value Packing
TSAAREE 6:2.0mm X 1.2mm P E BTREMER 50Q 03:FZ=E(25°C) V=F—EvY
Fv TRER BT: Temperature 03:Attenuation V=Taping
TSA: Thick Film Compensation type Value at 25°C
Chip Attenuator OlRERRERE
01: Thermal Sensitive
Characteristic
B 4¥~ti& Dimension
L
20 t
L
Type w al a2 -—
6P 2.00+£0.20 | 1.25*0.20 | 0.75%£0.10 | 0.88£0.10
AEHE
t
bl b2 Qty W
0.35+0.10 | 0.27%0.10 | 0.55*0.10 1,000 or 5,000pcs
Unit: mm
Al Side a,
Hi Back
B {4 Specification
e P E—a -]
Rtk weg | ARENSE | BREEEEM | wn [(YE-HR -
Type Attenuation Value szt i erma Serlnsr‘clve Impedance
Tolerance Characteristic
+0.5dB <15 |
6P 0, 3~6dB N1 ~ N3 o 50Q
’ 1GHz, @25°C @1GHz, @25°C
@ @ z M Front
Pty il Z:
Fr R Rated Power Operating Packaging
equency ange (25°C) Temperature Range
DC ~ 6GHz 63mW -40°C ~ 125°C @ 180 reel

_4‘]_



TSA

al
)

B EEEREZI{t Temperature Coefficient of Attenuation

Typical data (3dB
N1~N3) BEERELE (25°C/85%) BEERERE (3dBN1)
. Temperature Coefficient of 5
REERERY Attenuation (25°C/85°C)
Thermal Sensitive oN1
Characteristic 4.5
N1 -0.015 dB/C * N2
N2 -0.014 dB/'C — 4 N3
N3 -0.012 dB/'C @
= 35
i
w3
25
2
1.5
-40 -20 0 20 40 60 80 100
BE[C]
B ##$® 5> FTi% Recommended Land Pattern a b
a b c d e
0.80 0.70 0.75 0.50 0.75 c
Unit: mm
(FATZZVF
e :I Solder land
B ERENEREBIR Derating Curve
&l
Z o
gﬁ Y /b\\
\L_‘\I: 80%
S N\
E 0
] 409 \\
D_. 0
o \
5..\ 20% \
g, N
-60 -40 -20 0 20 40 60 80 100 1201\ 140 160
.55 +70 +125

BEREA+ICCUTIZEVNTIE, ZRAREBAITEREN LT 5.

JEBEEE / Ambient temperature("C)

BEREM+I0CERBAHIBEEL. ERENERMRIH>TERENEERT 5.

In case of ambient temperature above +70°C, power derating shall be applied in accordance.
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P—IRFffETIv I —F—

— S A3 ftt5 = v % E—4A —/ Ceramic Heater with Thermistors

B ®AEE&E/HFE Construction/ Feature

REASR E—A—/a—2 s H— I RS EERICEEENRIATRE
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 RIEMNDBRGLA T SOVATRE
Compact size, low cost and flexibility layout.
- FyTH—IRAORE, BEELUVOEHLATE
Mounting of chip-thermistor and thin-film RTD are possible.

D il - NHITORFERMIREIRIZ 3 R S AT HE
\ Making hole punched and special shaped substrate are possible.
gosxm@R)  \ - BEEE. PEAREEE. REEFEEADE— 5 —({EF
Thermistor 53w HEIR Analysis equipment, semiconductor equipment, optical component,
(screen-printed) Substrate (Ceramic) etc.

B #&&t%E (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)
- FARESF 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

B
)

EEE S D/\1) X% /Thick Film ESD Varistors

B ®HR#ELE/HE Construction/ Feature

R

Protective Coating

EHET LS R

R AERR

Varistor film

High Purity Alumina Substrate

SERA X
Outer plating
T A v

Inner plating

REE

Inner Electrode

- B -ESDR5#E1E & ESDit £,

Excellence in ESD protection specialty and ESD resistance.

FEHERETHIA. ABRESISHEESZIRL,

Low capacitance for high speed signal line.

s TIEFEBREICANYVRFEERRL, RELEBETHEH

B UVERRE S EBESRLAET,
High mechanical strength and reliability due to the structure
coated with on alumina substrate.

- ROHSHERIZHIE L TWET,

B SEFEWEH Type Designation

RoHS compliant.

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

| TTV || 3|S | | |F | 1I|11 | \|/ | ‘ .
miE FAARR U RER HhE BHES=E a% ‘
Product Code Size and Coating Function Capacitance Packing
(AC1V,1MHz)
384 5 RREERR F\Y 2 BE 1R1:1.1pF typ. V=F—EvJ
16SAH AR R IR 130V=+30%(1mA) (1.43pF max.) V=Taping
3S:Glass Coating F:Varistor voltage OR5:0.5pF typ. w
16SA:Resin Coating 130V30%(1mA) (1.0pF max.) ‘ ‘ I—"
(?) T) Unit : mm
& Inch N XS EEQmA) HEXE(ACLV,1IMH?2)
Part Number size Varistor voltage Capacitance
TCV3SF1R1V 0603 1.1pF typ.(1.43pF max.)
+ 209
TCV16SAFOR5V | 0402 130V£30% 0.5pF typ.(1.0pF max.)
B 4#~ti& Dimension
aE Inch TEH=
. L t
Part Number size 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 Ef Rating
By=| ]
EREE BESHE BmR R
Rated Power ESD Capability P g
Temperature Range
EMRE SkV 1o
DC24V Contact discharge 8kV 40~+105°C
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NEW

ERHMIEHSR I C A2 Y /Metal-compatible RFID tag

B0 UTHEE EEFRER EERALEERETUTHIET S
With-metal® 4 7
“With-metal” type (Patented) that uses a unique structure to work
on metallic surfaces as an antenna

- ERXAIGERICH JTRMICEZRGVWEFHEBE— I BKREKT.
920MHzH D& E <53 i
Wide peak frequency bandwidth unmatched by any other RFID tag

for metal, supporting countries in the 920 MHz band

R A RDEEMNINE L, FTRROMREE R
Minimal influence of external noise, maintaining the tag’s original
performance

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

- BEEAIRBICKIE LB -AE
Excellent durability for harsh environments

- THARE, EREMEOEEETE. MEH. EERRTIOMRERE,
SERTEEDIFEERE, MEOAT—230, AVTHUREHE,
AY—FIHEOHETIRERGEADBERLGYVET
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

| MITA || IT || 10|01 || T | SATEYAMA
) Bzt 1 ag =
Product Type Specification Packing !
MTA: emasmsic s s N: —f% 1001 : {E# S A=\wH5—o 04 ™
MTA : Metal-compatible N : General 1001 : Standard A=Packaging
RFID tag
/ N
Specitintion L W ¢ XESEUADY A XEHRY ARGAETT DT,
L 2L 19 45 BEVEDELIZEW
Unit:mm
HE / Weight 2g

Bi/EE 3K / 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 #:filL)
NXP U CODE 8 (EPC global Class1 Gen2 compliant)

AEVEE / Memory Space

EPC #EVU 128bit
EPC memory 128bit

B2 H#E(4W EIRP) / Communication Range(4W EIRP)

EIBAE O AHTRE K 10m Gkt T COFHIZRRE T
When metal is attached, Max. 10m
(instruction results under optimal conditions)

Bi/EIREE / Operating Temp.

-40°C ~ 85C

A7 a > [ Option

Alg . =2 a— R
Label printing + Encoding
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S RX I ERR IC 2 7 NEW

0

]

i

Wi

B FEE#EY Frequency Response

Communication Performanse

800 850 900 950 1000 1050
¥ |/ Frequency [MHz]

{ISIFBIETH D, REOEAICHSITDERIERRIBZENHDET

B 5 Radiation Properties

0 0
B LRI " SRR
= 150X50mm = 150X50mm
90 270 90 0 270
180 180
B|FHE RFHGRA

BIVSIIBETHD ., REOFEAICHITIHEEIIRBRIBELNSDET
B A& Application

@ &M - Fik - KM T B0/ P / Management of metal building materials, steel materials, and large tools
@ 5 NEEE O (NESHHLIAZA) [ For identification of equipment in the plant (internally embedded)

@ 5 TR E R OE . / Management of equipment installed at high elevations

O FERY ¥ —F 7 /VEKS - @K / International Returnable Components and Returnable Boxes

@ & EX G OME FE / Shelf management of metal objects
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ALERF v jﬂ:ﬁ%ﬁ CRAZERERIRIBIL 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.)

< 4 2 /\— Jumper:
=50mQ

XEBEFERC w o)

ENANEER =5 F0RE

IEH Item M #E Performances HERS /A% Test Condition/Methods (JIS C 5201-1)

ERFEAEE | EREELE EIMEE=FREE®D 2.5 FF Applied voltage: 2.5 times rated voltage
Short-time Change of resistance: EEBa8RmEED/INE VA or max. overload voltage,
overload =+(2.0%+0.1Q) whichever is lower.

max. overload current (Jumper)
Applied time: 5 seconds

[GE-Z7:::Ibaka

EREEEE

gilf &€ =3mm (TSR10,50,20=1mm)

Applied bending: 3mm (TSR10,50,200: 1mm)

Resistance to
soldering heat

Change of resistance:

=+(1.0%+0.1Q)
<+ /73— Jumper:
=50mQ

2iERR =101 FRE

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
| _—
O O
AP N
E& % 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.

< /38— Jumper:
=50mQ

1000+ * 2B

FAEMFITE | EED 95%UEM IFATZRE=245+5C Temperature of solder: 245+5°C
Solderability | #IZATET 2ERR=3+0.5 F)R Immersion time: 3+0.5 seconds.
Ehh T3l BTALEE =7799A12 1~2 FREiRE Preparation: Immersion in flux for 1~2 seconds.
At least 95% of 73993 =E B 25%D0Y ¥ TPA Flux:  rosin: IPA = 25wt%:75wt%
termination covered IZA 2= Sn-3.0Ag-0.5Cu Solder: Sn-3.0Ag-0.5Cu
with new solder
BEYA4UIL | BEREELLE BEMIN=TRD 4 R ZEH 1004190 Repeat the temperature cycle as below 100 times.
Temperature | Change of resistance: E%F5 1 : -55+3°C 30 22FE Step 1 : -55+3°C 30minutes
cycle =+(1.0%+0.1Q) XM 2 - =B 3 LA Step 2 : room temperature within 3minutes
¥ 28— Jumper: ERME 3 : 155+3°C 30 4>Fs Step3 : 155+3°C 30minutes
=<50mQ B4 R 3NN Step 4 : room temperature within 3minutes
REM EhEEE 18R =155+3C Temperature: 155+3°C
Stability Change of resistance: {REFEERE] = 1000+ * * ¥ Holding time: 1000+*2hours
=+(1.0%+0.1Q)
< ¥ 2 /\— Jumper:
=<50mQ
it E ik EhEEE 1881 =-55+3°C Temperature: -55+3°C
Low Change of resistance: {REFRERE] =1000+ * * ¥ Holding time: 1000+*2hours
temperature =+(1.0%+0.1Q)
< ¥ 2 /\— Jumper:
=50mQ
i iR 4 EiEZE b3 fERE I =40+2°C, 90~95%RH Temperature: 40+2°C
Humidity Change of resistance: fRFFRFH = 1000 * ° B Humidity: 90~95%RH
=<+(1.0%+0.1Q) Holding time: 1000+* *hours
< ¥ 2 /\— Jumper:
=50mQ
EREH 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 1000i‘§ﬂ%?§ for 1000+* *hours
i {2 & 75 EifEZE L3 fERE I =40+2°C, 90~95%RH Temperature: 40+2°C
Load Change of resistance: FMBEE=FEKREEC vu\ -IZTEXKSEF) Humidity: 90~95% RH
humidity =+(3.0%+0.1Q) RIFEE =90 2 ENAN~30 2K LE Applied voltage: rated voltage

(Jumper : rated current)
Holding time: 90minutes on, 30minutes off
for 1000+* *hours
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EEF v TH—3 RS ccipessms 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)

A 2T BV
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.

[FAFRITE
Solderability

FEABD 95% LA EA
HITATZT
BEbhTWb &
At least 95% of
termination covered
with new solder

[FATZRE=245%5C
RiERRM=310.5 FfH
BIALIE=779)AI1C 1~2 PRERE
73vhA=E 2 25% D0V YD IPA
[ZA 2= Sn-3.0Ag-0.5Cu

Temperature of solder: 245+5°C
Immersion time: 3+0.5 seconds.

Preparation: Immersion in flux for 1~2 seconds.

Flux: rosin: IPA= 25wt%:75wt%
Solder: Sn-3.0Ag-0.5Cu

[GE-Z7:::Ibaka

EREEEE

Hixf-HHE=5mm

Applied bending: 5mm

Substrate Change of resistance: REFFFE=10=1 0/ Holding time: 10+1seconds
bending =+3.0% REEEMR - 5 TR(E=1.6mm) Substrate: glass fiber base epoxy resin(t=1.6mm)
HHMEBEDGEZ L .
No mechanical damage. b A z 0
R230
Strength
Y ]
B A
(o U T (o
[e—E——le—12—
it R 1 EREEEE ENANfE K% =(10~55~10Hz2)/1 [ Applied frequency: 10~55~10Hz / 1minute
Vibration Change of resistance: ENAniRIE=24R18 1.5mm XYZ 3 AR Amplitude: 1.5mm in each X,Y,Z directions
==+3.0% EINEEREI =AM 2 B Applied time: 2 hours in each X,Y,Z directions
BHMEBEDLEZ L
No mechanical damage.
TEM EREEE ER#E=125+3°C Temperature: 125+3°C
Stability Change of resistance: FRFFRFE = 1000+ * 2B Holding time: 1000+* *hours
=+3.0%
BEHEILE
Change of B-value:
=+2.0%
it E ik EhEEE 1881 =-40+3C Temperature: -40+3°C
Low Change of resistance: {REFBFFE = 1000+ “ *F5RA Holding time: 1000+* >hours
temperature =+3.0%
BEHEILE
Change of B-value:
=+2.0%
ifit iR 1 EinfEEie®E 1E5;RIEE#=85+2C, 85+5%RH Temperature: 85+2°C
Humidity Change of resistance: Humidity: 85+5%RH
=+3.0% REFBER = 1000+ * 2B ] Holding time: 1000+ *hours
BEHEILE
Change of B-value:
=+2.0%
BEYA4IIL | EREEEE BEHMIN=TEED 4 B % EH 100 %190  Repeat the temperature cycle as below 100 times.
Temperature Change of resistance: ERRE 1 : -40+3°C 30 4FH Step 1 : -40+3°C 30minutes
cycle =+3.0% &P 2 =B 3 LI Step 2 : room temperature within 3minutes
BEHEILE EXME 3 : 125+3°C 30 HFi Step 3 : 125+3°C 30minutes
Change of B-value: ERME 4 - =R 3 LA Step 4 : room temperature within 3minutes
=+2.0%
it &7 EIREEEE ERIERE#E=85+2°C., 855%RH Temperature: 85+2°C
Load Change of resistance: Humidity: 85+5% RH
humidity =+3.0% HMMEH=RKHFRE Applied power: Max. permissible power

BEHEILE
Change of B-value:
=+2.0%

REFEERE =90 2 ENH0~30 SR LE
1000+ * 2B

Holding time: 90minutes on, 30minutes off

for 1000+* *hours
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RS K2 —>

Recommended Land Pattern

B TSR/TJR, TCT, TCV

Type

A BATET R
b Solder Land
2N mm HA X Inch Size HWE;S > K/84 —> Recommended Land Pattern (mm)
Type
a b c
TSR200 0603 0201 0.26 0.72 0.32
TSR160, TCV16S,TCT16G 1005 0402 0.50 1.30 0.50
TSR/TJR30O,TCV3S,TCT3G 1608 0603 0.90 2.60 0.70
TSR/TJR6O,TCT6G 2012 0805 1.35 3.45 1.10
TSR/TJR8O, TCT8G 3216 1206 9.90 4.70 1.40
TSR/TJR40 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 Z&EIZDW\Tlx. BfLEHE S, (Please contact us about TSM,THC,THE,TSC,TSE)

(XA 12T BASEH

Soldering Heat Conditions

yoao—7O0274J)L (3ELA) /Reflow profile (max. 3 cycles)

BRERERE
Component
Surface
Temperature

E—4
260°C Peak
/_\305
217°C, £

7 U—IFAF | Pbree solder]
Sn-3.0Ag-0.5Cu

7Y E—L /Preheat

150~200°C, 60~120s

AmE: / Reflow

Min. 217°C, 60~150s

E—% /Peak

255~260°C,30s AT

Fue—+t A

Preheating Reflow

60~120s 60~150s
B / Time

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

BRRERE
Component
Surface
Temperature

[FAESTEHE (1ELA) /Soldering iron condition (max. 1 cycle)

$87 J—IZATZ | Pb-free solder]
Sn-3.0Ag-0.5Cu

1) E— b /Preheat

150~200°C, 60~ 180s

E—% [Peak

Max.265°C, 10s AR

E—4
265°C, Peak
10s.
20056,
BT oA
Fye—t
Preheating
60~180s
E5F / Time

HRRERE
Component
Surface
Temperature

E—2
5 Peak
EIT o —

471 —IF AT / Pb-free solder
Sn-3.0Ag-0.5Cu

[FATEZT
/ Soldering iron

Max.400°C, 3s

B / Time
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(XA 1T+ 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
! v ! A\
[ e a| W [ T S [ a w
— i A i A\ 4
i i
| |:| i |:| v E |:| y
<> <> > |€
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

BRIV FH ¥ 1) 7F—F(4mmE v F) Rectangularly Punching Carrier Tape (4mm pitch)

BRI FH ¥ ) 7F—F(2mmE v F) Rectangularly Punching Carrier Tape (2mm pitch)

09 EUR 009 EYR
Po Sprocket hole Po Sprocket hole
t1 ﬁ———gﬁ t1 ﬁ————ﬁ
o ! l 24 S ! !
- L - : !
| : ] | |
=8 e N " = N =8 0 @/ _____________ oO¥
| L ! L \J \) T\
0 B O - 7 rwmmmm IT W
o : L
] 1 ]
G b
<« p " —> s - —>
A gﬂﬁlﬁ/‘\%ﬁ/\ §|d§uw.| l,jil'a'] A Pl gﬂﬁﬂﬁj\%ﬁ/\ §|§uw.| Lﬁﬁ‘]
B g)er;t;;fgfﬂy-hde Direction of B ie;lt;lonngg:rly'hole Direction of
Chi i Chi .
1p compartment unreeling ip compartment unreeling
TLRRTy bFxUT7F—F K7y b4 X :0.4%0.7mm?) TLRRTy v UT7T—T (K7 Y b4 X :0.65%1.15mm?)
Press Pocket Carrier Tape (Pocket Size: 0.4 X 0.7mm?) Press Pocket Carrier Tape (Pocket Size: 0.65 X 1.15mm2)
o EYR EYR
Po Sprocket hole Sprocket hole
> €
N / s /
1 1 1
G) ¢ of ¥ of ||
F F
l
’ S \ 5
|
nﬂuuﬁl%ﬁ/\ 2|EH LER EB%*EAE#R EEL AW 1G]
e Rectangularly-hole Direction of Rectangularly-hole Direction of
Chip component unreeling component unreeling
compartment compartment
I URRF+ 1) 75— Embossed Carrier Tape
o0 EYR
Po Sprocket hole
] PZ |
] |
N
L L
[l 1 |
Ok ¥ OV O
AN A \)
u 1 1 F
RN e w
Jor o U
o 0
e —
A L HaEAEAR BlEHLER
7o Rectangularly-hole Direction of
Chip component unreeling
compartment
AN F X+ 1) 7T — 7 Rectangularly Punching Carrier Tape (4mm pitch) unit:mm
K Type A B A F P1 P2 PO Do t1 t2 K
TSR/TJR30
TCT3G 1.10+0.10 1.90+0.10
TCV3S
TSN3E 1.80+0.10 1.80+0.10
TS};(/}’I;];S?D 1.65+0.15 2.40+0.15
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.
TSR/TJR8O _
TSMSO] 2.00+0.15 3.50+0.20
TSN3B
TSN3T 2.00+0.20 3.50+0.20
TSNoO
TSN3A 1.90+0.15 4.10+0.15
TSR/TJR400 2.85+0.15 3.50+0.20
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& 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
$((33$112(_S} 0.65£0.10 | 1.15:0.05 — 0.5240.05
TSNZE TTa005 | 11005 | 800£0.20 | 3.50+0.05 | 1.75:0.10 | 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
FURRT vy bF 1) 75— Press Pocket Carrier Tape
4K Type A B Y 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
TSR16O
TOT16G 065010 | 1152005 | 800020 | 3.50£0.05 | 175010 | 2.00:0.05 4.00£0.10 | 1.55:0.05 N 0.5240.05
TCV16S
I RRF 4 1) 77— Embossed Carrier Tape
4K Type A B \ F E P1 P2 PO DO t1 t2 K
TSR/TIJR200
TSM20] 2.90£0.10 | 5.30+0.10
TSR50 3.50£0.10 | 4.800.10
TSN8T 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/TJR10O 3.40+0.10
TSM10 6.60+0.10
TSN10 3.50£0.10 | 6.900.10
|)—IL~Ti&
) L= p)
Reel Dimensions
I B
‘ ‘ W,
I T
A N W,
unit:mm
o HE/ -
2K Type Qty / Reel A B (o] D E Wi W2
TSR/TJR3O
TSR/TJR60]
TSR/TJR8O
TSR/TJR40
TSMSO
5,000
TSN3O
TSNoO SR —IL
TCT3G 11.4+1.0
TCT6G é 180*_3'8 ® 60*_(1)‘3 $13.0:0.2 $21.0:0.8 $2.00:0.5 9.00 fé'g
TCV3S ’ ’ ’ BEEmEI—L
13.0+1.0
TSR2001
TSR160
TSN20 10,000
TCT16G
TCV16S
TSR/TJR20
TSR50 SR —L
TSR/TJR1O 15.4+1.0
TSM20 4,000 ¢ 180*_3'8 ¢ 60*_(1)‘3 $13.00.2 $21.0:0.8 $2.00£0.5 13'0+_t'%
TSM10 : : : BERKY—IL
TSNS 17.0+1.0
TSN10

XTHC,THE,TSC,TSERZFEICDL\TIX, BWLEHE IS,
(Please contact us about THC,THE,TSC,TSE)
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Fv TERSKE KK
Chip Resistor Spec Table

ERE . 2 - . . R "
R Size AR Eh M M HhRERE Resistance EnErEE
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 50V 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
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£#k—% Spec Table

¥4 T el el
BE Size | B# gy | EARE BARRE | ppommy B RGH EHERE
s Max. Max. Resistance .
Characteristics mm Type Rated . T.C.R Resistance Tolerance
G Working Overload Range
inch) Power
Voltage Voltage
«1)282) TSR16GA
1608 0.1W 50V 100V
(©0603) | TSR3GA
2012
(0805) | TSR6GA | 0.125W 150V 300V
M HRiE 3216 + o -~ 15O
Anticsulfurated | (1206) | [OROCA | 0.25W +200ppm/C 10~1MQ *1~*5%
(i‘g“ig) TSR4GA |  0.5W
So28 200V 400V
(o010) | TSR2GA | 0.75W
6332
(9512) | TSRIGA | 1OW
3216
(1200 | TSRSV 0.25W 800V 1000V 1k~10MQ
SHE (?;?(5)) TSR4V 600V 1200V 1k~1MQ
i le So28 0.5W £100 ppm/°C £1~£5%
180 voltage TSR2V 2000V 3000V 1IM~24MQ
(2010)
6332
(9512) | TSRV 1w 3000V 4000V 1k~10MQ
1608
(0603) | TSRSM | 0.125W 50V 100V
2012
(0s05) | TSREM | 0.25W 150V 300V
3216
fit—o (1200 | TSRSM | 0.33W +200ppm/C~
Surge Current o 1~1MQ +5~+20%
Anti-surge 3225 | poRam | 0.5W +350ppm/C
e (1210) : 200V 400V
5025
(9010) | TSR2M | 0.75W
6332
(9512) | TSRIM W
o (4 min 3216 _
ﬂzﬁ /c(ﬁgﬁf) a2 | TSRED | OOW 200V 400V +100ppm/C~ [re® *0.5~%5%
urge Lurren 3225 +350ppm/°C =HOTEeT
Anti-surge (1210) TSR4D 0.66W 1~1MQ
=EN 6332 0 - ~ o
High Power (9512) | TSR1S PAVY 200V 400V +100ppm/°C 0.1~1MQ +1~+5%
0.75W 10~1MQ
so16 | LOMSG 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 |~ o1 0.2~0.30Q
TSM2E 1.5W - - o =
+200ppm/°C 0.1~0.196Q
TSM1G 200V 400V . 3.01~1MQ
6332 2 OW *100ppm/C 02~3.0Q
(2512) | TSM1E ‘ —_— —_ 5 —
+200ppm/°C 0.1~0.196Q
1005 +100ppm/°C~
— (0402) | TAR16G 1w sov 100V +400ppm/°C
N ; ¢ 1608 | rAR3G '
onmagneiic | (9603) )
=] 2012 +100ppm/C 1.0~1IMQ +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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H 27T w% 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 v+ (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 > TIT 9 @ IGHI/A case of Sample-Book

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

o g FESR RESR
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 . o — ou 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 13#mE: 504,12 —X 1R
Qty 50pcs /each value, A set of 1 size
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JAXACRK_H

THRARRAERERET v T REERSE /
RESISTORS, CHIP, FIXED, FILM, HIGH RELIABILTY, SPACE USE

B ®5EE /BE Construction / Feature

Eﬁfc‘tive Coating - J AXA EEE %B I:Il:II:l
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 ~Fi% Dimension

N
. [mm] -
e L W H L1 L2waw 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 0.44+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
IHA Item CRK16H | CRK10H | CRK8H | CRK4H | CRK2H _ 100
5
i iR E #E(C) Lo ¥
Operating temperature —55~+125 = S0 \
range g % 40
INFRIEE Mo
AFEHIBIEE(Q) Max50m(2), 1.0~10M 3 2 N\
Resistance Range H \\
== = | T
BERABEV)(1) 50 150 200 -60[ -40 20 0 20 40 60 | 80 100 120
Mazx overload Voltage 55 10 15
EREAW)Q) 7
= . 0.10 0.125 0.25 0.33 0.5 FIFIRE / Ambient temperature [°C]
Power Rating
SEbe-3
EREANE) 1.0 15 2.0 BEREN T0°CERABB S . EEOBEMMRI
Rated Current
BEERRERNO) 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= IEFUTITEA L7 Q)7 R —RFUC O 58
(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—=oTEny MREBER UV EHRHBROERE,

All pes 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 ~Fi% 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
I5EE 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 FEEEER Q)

Nominal zero-power resistance

1.000k~1.388M

EoaFEREHFEE%)

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, E0EFERECREZHRITHVEEER

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

X2 EATRES NI

SETH. TORRERDAVEETER

-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

THREAERMERE) — 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 ESIFE-55°C~150°C & SR fEE T O FE AN HE,
Usable temperature range -55°C to 150°C.

1) — F#ERIE 80,500,1000 mm & B ENTE, BHICEBEMNRIEETT,
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
RETHDIEETRT, T 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:HFA AT AT EEAR 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
ﬂ‘ﬁ_’lﬁ A B C D E | |
Size
4.0 80 ¢ 0.63 10 \—|
1800 | MAX2.8 | 45 +15/0 | ~0.74 +1.0 A -
4.0 500 ¢ 0.63 10 -
1501 | MaX28 | 4455 +15/0 | ~0.74 +1.0 ’._.’ D
4.0 1000 ¢ 0.63 10
1102 | MAX2.8 | 4155 +15/0 | ~0.74 +1.0
W E# Rating BEHEFE/IE Power Derating Curve
I5E Item 30 Specification _ 1m0
£ N
15 PR FE %53 (°C) — B5~ 4150 e ¥ N
Operating temperature range R 2 60 \‘
REFREHECC) 554150 B2 1
Storage temperature range * s "
N 4 A] 1 2
BHE 0 AR ERE Q) 2200 @5000 310000 & N
Npmlnal zel}):é)gwir reflstance ’ 60 40 -20 0 20| 40 60 80 100 120 14DT 160
YO BFEREFEEC) et gess o 0, L
?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 25C ¥, 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

FHERAEEMHRIEY I =F127BKEea—X /
FUSES, SUBMINIATURE, CURRENT-LIMITING, HIGH RELIABILITY, SPACE USE

B %K Feature

- JAXARREBR &R
JAXA qualified parts.
@R, FEAT—Yarv, Ay b, BEERICBROETHSFICER,
Satellite, Space station, electrical equipment for space.
CSUTLEAT,
Radial type.
- BEZEHRTHAMBEAEE LGV, BHRESOEREZHR.
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—=vsény MRBRERUEHHBOREE,

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

B SEER Type Designation
| Jaxazz1o/ || 101- | | A | | 72V || BA || L |
JAXA (355 B SE A £5E AR BB ES i EHREE ERER I FHEE
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 sti& Dimension e——> <=
[mm] 7
b7 T =a-}-0-1-
R A B c D E F G °
Style Al vF E
n 7.00 5.40 3.50 40.0 4.00 0.60 5.00 % == -l -0-1Y
+0.1/-0.3 +0.1/-0.3 +0.1/-0.3 (MIN) +0.05 +0.05 (MAX) v A
J2 9.00 9.30 5.00 57.0 5.00 1.20 5.00 |<3| D
+0.1/-0.3 +0.1/-0.3 +0.1/-0.3 (MIN) +0.05 +0.10 (MAX) 1€ >|
B JE#& Rating
% & Rating BB Pre-arcing time(m sec)(®) WEEEGE | ERENSE
BRES g | ®m | AR | gpmn | sems | semm | v Rated | pou
Nominal temperature breaking
Part number Voltage | Current resistance Test current | Test current Test current range capacity Style
1 0, 0, 0,
\% OV O@Q) 250% 400% 600% °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 g1
JAXA2210/101-AT2V3AL 72 3.0 20.0-43.8 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-A126VIAL 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

FHEARAGEEREREREN S —Fa7RAE1—X /

SURFACE MOUNT, MINIATURE, CURRENT-LIMITING, HIGH RELIABILITY, SPACE USE
B $EK Feature

- JAXAZEERR G

JAXA qualified parts.

@R, FEAT—Yarv, Ay b, BEERICBROETFHSFICER,
Satellite, Space station, electrical equipment for space.

- REEELAM T,

Surface mount type.

- BEZEHRTHAMBEAEE LGV, BHERESVEREEHEE,
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.

CERRYY—=vsény FMRABRERUEHHBOREE,

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

B SEER Type Designation
| JAxXA2210/ || 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
part is for s}:;ct:ztsea:rfd ‘ . ASEE) 72V, 126V 1.OA~15.0A 7.62um L O AT 5 SHEE
may be abbreviated “J” A‘Fast acting A
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 ~Ii% 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 3.4 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 JSWTEER Pre-arcing time(m sec)(® iR ERENS R
. . - Operati 9
BRES g | =% | CAE | gpes | smEx | sBER o Rated 1 gk
Nominal temperature breaking
Part number Voltage | Current - Test current | Test current | Test current . Style
W) ()(a) | Tesistance 250% 400% 600% He 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
= ‘\
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 FHE A& @Y 2700 37 ) BRESHLEER
JAXACRK Engineering model for ground-evaluation Part number Comparison table

H %E& Feature
M ESIEAE LTIV FY VS ETILERELE L,

Engineering model is made for the purpose of ground-evaluation.
CIUDZTFUVTETIETISARETILER—EET A UTHEBELTVET,
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

R
Product code

AFMEHUE
Nominal resistance

103:10 X 103—10k Q
RO0— ¥ /Si— jumper

EHEFEE

Resistance Tolerance

F=%+1%
G=%2%
J=+5%

B H$AEFSExEER Part number Comparison table

Y4 X EHREN CRG TV =TETIEHRES JAXA 754 FETILERES 2E
Size Power Rating CRG (Engineering model) JAXA(Flight model) QTY
1608 0.10 W CRG16G***[] JAXA CRK16HO***OR
2012 0.125 W CRG10G***[J JAXA CRK10HO***[OR
3216 0.25 W CRG8G***[O JAXA CRK8HO***[OR 100pcs
3225 0.33 W CRG4G***[1 JAXA CRK4HO***OR
5025 0.5 W CRG2G***[] JAXA CRK2HO***[JR

TR, BIKOFEME JAXACRK H#SB L TT LY,
Refer to JAXACRK_H for details of the rating and shape.

FRIRBICRET—2 IR G INEFLA, *No attached inspection data with parts.
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SFU/SFC

)— R &FBEREM E 1 —X JAXA2210/101&102 #b EFEMEAEREM) & SES xR/
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.

CIVCZTFTYIUTETIVEEISA FETILER—HES 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 HHBEENEFR Part number Comparison table

EIE 527N IVOZTETIHRES 754 FETLBRES 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-A126V1AL
126V-3.0A SFUJ2-126-3R00 JAXA2210/101-A126V3AL
126V-5.0A SFUJ2-126-5R00 JAXA2210/101-A126V5AL
T, BIROFEMIEL JAXA2210/101 #58B L TTF S LY, Refer to JAXA2210/101 for details of the rating and shape.
B S&BEAE  Type Designation
| SFC | | J1 | | -072 || -iroo |
RE ﬂ?Lﬁ E#L%E E*J%iﬁ
Product code Style Rated voltage Rated current
Ji. J2 72V, 126V 1.0A~15.0A
B HRESxEE Part number Comparison table
E SiZ7N IV TETIRRES 754 FETILEHRES TEH
Rating Style SFC(Engineering model) JAXA(Flight model) QTY
72V-1.0A SFCJ1-072-1R00 JAXA2210/102-A72VIAA
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 IHRERKMEY—I X4 JAXA2160/A101 Hb EFF@EAEZETYY 27005 17 )) HRBESH 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.
CIVOZTYIUTETIVEEISS 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 HHBEExEER  Part number Comparison table

Y4 X SCTIVCZ7ETILBRES JAXA 254 FETILHRES AEH
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 —3 X4 JAXA2160/B101 #h ESFERAEESEEYY 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.

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

B S&FBEA 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 H$AEFSExEER Part number Comparison table

EAE N IVS=FTETILRGRES 734 FETLBGES 23
Rating Style SLG (Engineering model) JAXA(Flight model) QTY
L
Gt e
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doane i
e 1t
e
pss e
o
saimer | oo

EHE. BAROFHMIL JAXA2160/B101 #BBLTT 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

MZEFHRARA F7v I HRIRERSE /
RESISTORS, FIXED, FILM, CHIP, AEROSPACE USE

B ®GEE / K Construction/ Feature

e Crtin Oy MEICEROBTREBISER,
Usage for electrical equipment of rocket and so on.
s CASRBEEICEY . REM, HRECBATOET,
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)] | =
4R 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 £t Rating
HE FLCRK | FLCRK | FLCRK | FL CRK | 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%Eb(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
Esi—é—iﬁﬁﬁ%ﬁé:ﬁ(A)(z) (2)\:/\"\" ://Q_*EHL:@&EFH

= ! 2.0 3.0 4.0 (1) Jumper :N/A

Max Overload Current () Only i
EHURERE(D) 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. EEDEFRIC

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]

FRIRICRET—2IERFENELEA. *No attached inspection data with parts.

-66—



¥ 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).

CHRFIALEDHOEFERASAVERELTEY . BRECHEZHOILVFO—LOLEBEVEYDOERE, 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).

- BRITATFEANEREDIPT 2 FRE LR, BICK HERBEODLENHY EFE A,

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

OO ETHERBLEITTEHGEL, HoTHOHMHER, H-THRORY)—=Y, By MREERBRI ARG LET,

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—=vsy O/  ovrmmms
Plating inspection Screening Lot assurance test
- ERARAVER cREER—Y - [FATZ 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
oooifR & IgE o0 ifR &

\¥7 “%ﬂ/\; "éﬁ/\‘, “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. REICHTHRFNELLBEP, BRIFALD>ETHOAFEEHEICL>TETEY FET,

®EE LTIFERT Y — (§i85) O FWMFLICHBEIALD S EEZRTETIVARDORELNFITE LI ENMONTHYBUTEZOFEICELSY
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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TYH@. BTME. EXMEEED. BB, V7 bV THR - $-CRGY
SEEEHNBORG - B% - W - RECHERELET,

B35 3% s f‘ﬁ'\
IR & DI-OV/TH WIS Y —55/05—
nggfsggin:ﬂw—ww TWBRIZEO I —T WIILRES {254 /05—
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HEDRRIZTIT oL ER GrL .,
TWA-RIIIT—ITH o RARBMEEROCTHALA, | BIURSAF/05-X
- FARSSBA%R, oS, BR5% %l:*ﬁﬁ@**éiiﬁié b

\ —a B 7 8t —
e H 12 2 &

TG AERER | nﬁyf‘w

- AEEBIE N

- RBRAIRE / 3
FAFATLH | wH7T |
S \ EA8tt
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SLLWRFE 7L — T ARER BT (2l A EE) LR FAARER T

ML T R T 0/ Ay —
T939-8132 EBILEBEEILMARHAET 3 TH 6 &its
TEL : 076-429-5805 FAX : 076-429-6630

R4

T103-0021 HEREARXBABARHE 4-2-16 Daiwa BABARATEIL 5 [
TEL : 03-5203-7881 FAX : 03-5203-7882

RIRE R
T530-0001 KRERATARMRMACXMEH 1-1-3-600 KBRERAEIE 3 £L 6F
TEL : 06-6346-1236 FAX : 06-6346-1237




BHNER

1988 E~x L — 7 CillA— P>~ L —2 7 &KL,

1994 FWRIF T L 7 PAZ VR L —2 T %KL,
FABZRCEFIRTCRETY 7. FETOEY 2 X ZMAB L £ L1
1977 F£121F321L R&D 3 —0 v /8% R,
NUHY)—EDEEITEAPETIIZ L, FEZEDF LT,
2002 FICIERFTEMR S & L CTHEBERIEZ KL,

SHBRLILLWMFEI IV —TII/HEHLEM -V ) a—a v zRELARKESLZHH &

T7A—F5H, BRNGBNERZED TVWE XS,

VINII7RIR (E¥pER. Ofvh. ERNSRZS0FEYINIIT)
TVT—23LYITNIITIFE (A—bX—2324E)
-BWEZEYINII7R (BHRILE. (S SRR, BREZD)

«FA AT hDORIFE - TS -BR5E

e B ERERRSSIT

ol FAREDOEMMEIS
B 01\
i CrsamsEs

TihA— b vl =T HtEH

/ TATEYAMA AUTO MACHINE CO. (M) SDN. BHD.
TLRFTL s boZ o xR L =Y TS

/ TATEYAMA KAGAKU ELECTRONICS (M) SDN. BHD.

LOT 2, JALAN PELABUR 23/1 SEKSYEN 23, 40300 SHAH ALAM,
SELANGOR DARUL EHSAN, MALAYSIA

TEL @ +60-3-5541-8111

FAX : +60-3-5542-0498

ML R&D 3 —A v kA4t
/ TATEYAMA R&D EUROPE LTD.

1125 Budapest, Zsolna u. 35/A, HUNGARY
TEL @ +36-1-201-8683
FAX : +36-1-201-8757
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T939-8132 ELEE LM AMHE3T BeZtith
TEL:076-429-5805 FAX:076-429-6630

RRXt
T103-0021 BEREPPRX B AIEAFRE4-2-16 DaiwaBABAGH ) L5FE
TEL:03-5203-7881 FAX:03-5203-7882

ABREZERR

T530-0001 APRAF AR HEE1-1-3-600KPRERFIZEEIE L6 F
TEL:06-6346-1236 FAX:06-6346-1237

MIBFHRASH
TATEYAMA KAGAKU CO.,LTD.

https://www.tateyama.jp/dt
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