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GENERAL THICK FILM CHIP FIXED RESISTOR

nEAEE AT EEREERE
General Thick Film Chip Fixed Resistor

e 4% =2 Features

RN, BEER

Miniature and light weight

EVE R

Suit for reflow and wave flow solder

EEMEERE  IRMS

Stable electrical capability, high reliability
RECRAME | FFEBEmMGRIREE I

Low assembly cost, suit for automatic SMT equipment
THGRES , S

Superior mechanical and frequency characteristics
5 RoHS 5SEK

Compliant with RoHS directive

FELRE
Halogen free requirement

o B HIEK Type Designation

Single Chip Resistor

4 0402 J N 100R P
(1) (2) (3) (4) (5) (6)
(1) (2) (3) (4) (5) (6)

Series Size Reslstance Toleiance TCR Resistance Packing style
Thinck Film 0402 B=+0.1% N=Base on Spc | 1K P=Pager Tape
Thinck Fi_Im 0603 D=+0.5% E=+50ppm/°C 100K B=Embossed Plastic
Atuomotive Garde | 0805 D=+25ppm/°C 10R

1206 | F=t1% FEPPM= g7
J=+5% F=+100ppm/°C 1M
G=1200ppm/°C
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e #E#gConstruction

DFgEEHRCeramic Substrate

@75FEiKBottom Electrode

G EE K Top Electrode
@HE3fH{KResistor Layer
®—R{RFPrimary Overcoat
®_/X{FRP Secondary Overcoat
@iREE % Edge Electrode
®HHIEFEHR Barrier Layer
©@%MEBEERExternal Electrode

e &R ~FDimensions

e R~ Dimensions(mm)
Type L W t a b
0402 1.00+£0.10 0.50+0.05 0.35+0.05 0.20+0.10 0.25+0.10
0603 1.60+0.10 0.80+0.10 0.45+0.10 0.30+0.20 0.30+0.20
+0.15
0805 2.00+£0.15 1.25 0.10 0.55+0.10 0.40+0.20 0.40+0.20
+0.15
1206 3.10+0.15 1.55 0.10 0.55+0.10 0.45+0.20 0.45+0.20
o fAfa FiEEI%ZL Derating Curve
i E5{ TOT
’ ™ [EFRRRETE :
78 i i \ Operating .
| : N Temperature Range:
! ! ™~
FEREESLL = | | N @-55°C~125°C
Percent Rated Load i I I -
i i @-55°C~155°C
o L 1 N
-75 -850 -25 o] 25 50 75 100 125 185

INEREAmbient temperature( °C)

i 1 EhpEAERTERT 0402, 0603, 0805, 1206,
Note 1: 0402 . 0603 . 0805, 1206be the same with curve .
i 2 HEEEFERRINERERE 70°CH , HEUERM ( FREIR ) iR bIAZ TE,

Note 2 : For resistors operated in ambient over 70°C ,rated load (rated power) shall be derated in accordance with the above figure.
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o ENTE{ERatings

70°CNEEIN R BHHRPREE BRI AEEE
Rated Power at 70°C Limiting Element Voltage Max. Overload Voltage
" (W) (V) (V)
=
Type ENIERRS | BAERRS | BRIIERRS | BATERRS | BIHERS | BANERRS
Normal Upgraded Normal Upgraded Normal Upgraded
Power Power Power Power Power Power
Series Series Series Series Series Series
0402 1/16 / 50 / 100 /
0603 1/16 1/10 50 50 100 100
0805 1/10 1/8 100 150 200 300
1206 1/8 1/4 200 200 400 400
1. HEAERBES A BUE
Voltage of DC or AC RMS value
2. E= v PxR BT/ AR IR b R 9 & i ME
E= v PxR or Limiting element voltage whichever is lower.
E: #iZH )t Rated voltage(V)
* P: #iEh#% Rated power(W)
Note R: F#FRBEME Normal resistance( Q)
e,
o EMTCR{E
FEFRRERE T.C.R(ppm/ °C)
s FB{ESeE
Type Resistance FRFRBE{E 78I {mZ Resistance Tolerance
Range
+0.5% +1% +2% +5%
10 <R<10Q / +400 +400 +400
0402
100 <R +100 +100 +100 +100
10 <R<10Q +400 +400 +400 +400
0603 10Q <R <100Q +200 +200 +200 +200
100Q <R +100 +100 +100 +100
0805 10 <R<10Q +400 +400 +400 +400
1206 10Q <R +100 +100 +100 +100
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o =15 TCR+50 ZE(E

FEREIREZEL T.C.R(ppm/ °C)
= FR{ESEE
Type Resistance FRFRIB{E 721 REZ Resistance Tolerance
Range +0.1% +0.25% £0.5%
0402 1000 <R<1MQ / / +50
0603 10Q<R<1IMQ +50 +50 +50
0805
1206 IMQ<R<10MQ / +50 +50
o 4% M4 Characteristics
InH i Mzt 753£(EC 60115-1)
Item Specifications Test Methods (IEC 60115-1)
ayE AR > 95% IEC O601105—1:;.7 N
Solderability 95% Cover Min 245°C5°C B, fRFF 2~ 3s.
Lead-free solder bath at 245°C+5°C for2~3s.
[yt
Resistance FoA] iRiE IEC 60115-1 4.18
to

No mechanical damage 260°C+5°C $#531& , {£#F 10s+1s.

Soldering aR<+ (1.0%R+0.05 Q) Lead-free solder bath at 260°C+5°C for10s+1s.
Heat
EiRESH - IEC 60115-1 4.33
Substrate %E'r)fJ win %5 #h 5 B (Bending distance) :
Bending No mechanical damage | 4445 0603, 0805 . 1206 : 5mm ;
Test *R<# (1.0%R+0.05 Q) R34 A (Duration):60s+5s.
FEIEIREE R EMEEN IEC 60115-1 4.8
TCR Within specified T.C.R +20°C/-55°C/+20°C/+125°C/+20°C
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o 14 Characteristics

% L TContinue
=] T Mt 757%(EC 60115-1)
Item Specifications Test Methods (IEC 60115-1)
7oA Wikt IEC 60115-1 4.19
BEEETR No mechanical damage | 0402, 0603, 0805. 1206 : -55+3°C(30 5>4h)--#3R(10~15 %>
’T; rature 0.5%. 1% #h)--155+2°C(30 £ ¥h)--HIR(10~15 £5%H), 1000 MER.
c cIirF: sR<# (0.5%R+0.05 Q) 0402, 0603, 0805, 1206: -55+3°C(30min)--normal
ycling 2%. 5% temperature(10~15min)--155+2°C(30min)--normal
aR<+ (1.0%R+0.05 Q) temperature(10~15min),1000 cycles.
For] WRAs
L R No mechanical damage | IEC 60115-1 4.13
SRRl e R .
chort Time 5%, 1% 2.5 fEaREre Ea R MR EEREME) | 5 5 B
Overload 2R<+ (1.0%R+0.1Q) 2.5 times rated voltage or max. overload voltage whichever is
verloa 2%. 5%
0. 27 lower for 5 s.
sR<+ (2.0%R+0.1 Q)
IEC 60115-1 4.39
W 4R fa For] DARt% 2.5 (EEER EaHE AT AR EERIME) 1B 1 7/8r 257,
Intermittent No mechanical damage | 10000 ME.
Overload aR<# (5.0%R+0.05 Q) 2.5 times rated voltage or max. overload voltage whichever is
lower for 1s ON/ 25s OFF ,10000 cycles.
Zor] WiRdn IEC 60115-1 4.24
BEEn No mechanical damage 40°C+2°C , 90~95%RH , 1000 /\A , ZRrEFE EaTTi4RIRERE
L;“;:I;f;”m 0.5%. 1% (BRE/IME) , 38 1.5 /INE/BF 0.5 /A
humidity AR<+ (0.5%R+0.1 Q) 40°C+2°C,90~95%RH,1000h,rated voltage or limiting element
2%. 5% voltage
sR<+ (3.0%R+0.1 Q) whichever is lower for 1.5h ON/0.5h OFF.
i 5% — IEC 60115-1 4.29
A T
Component s BASRE(PA) ERR 3 4
Solvent No mechanical damage . . .
R 1 0%R+0.05 O Specimens shall be immersed in a bath of alcohol completely
. ARL+
Resistance st (LO%R+0. ) for a 3 minutes using ultrasonic test equipment

7117




S5-nyear

ERERRHTEEER

GENERAL THICK FILM CHIP FIXED RESISTOR

o 14 Characteristics

IE tifE M 753X(EC 60115-1)
Item Specifications Test Methods (IEC 60115-1)
4%
%EU.ULJD IEC 60115-1 4.25.1
No mechanical damage . . - N .
PN 0.5%. 1% 70°C+2°C, 1000 /)Mt , BiEFE EE T RIRFEE (B IVE) | @
Load life sRst (LO%R+0.1Q) | L ANF/HT 0.5 NG
2%, 5% 70°C+2°C,1000h,rated voltage or limiting element voltage

sR<+ (3.0%R+0.1 Q) whichever is lower for 1.5h ON/0.5h OFF.

IEC 60115-1 4.6

B IE R SE AN 100V EREBE , fREF 60~70s , 2AENEEE
Insulation 21000MQ Min PE{E.
Resistance Apply DC 100V between substrate and terminations for

1min, then check insulation resistance

IEC 60115-1 4.7
FEFEEEE90°C IV BUER, RIEAR mAESAFEIE, 74
60~70 F

i &8 I o=l Resistor shall be clamped in the trough of 90°C metallic V -
Voltage No breakdown or block and shall be tested at AC potential respectively specified
Proof flashover

in the given list ofeach product type for 60-70 seconds. For
Cement Fixed Resistors
0402, 0603, 0805. 1206 : 125°C, 1000h.

m HFIEE R~ Recommend Solder Pad Size

o - [EIEEBFEEE Chip fixed resistor

BA{STunit: mm
[SREEE PR A e fEER R
Thick Film Resistor and
Thin Film Resistor
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=
£S5 A B C
Type
0402 0.45 1.45 0.60
0603 0.80 2.50 0.95
0805 1.05 3.25 1.40
1206 1.90 4.50 1.75
m £33 Packaging
o Y 4RTs-1 Paper Taping-1
BT 0402,
For 0402
PO
D@ DO 5 T T
| Fo= Pl | r —.ti.._ ”"'f'_'f"_
Ll 4 A | =
' |/ B L/ v/
= i ’-,. -
7
N 1! g:
T 1 7| W |
P | Tl
= 0201 0402
BA{STunit: mm
BE Type A+0.2 B+0.2 W=0.2 F+0.05 E+0.1
0402 1.15 0.65 8.00 3.50 1.75
BA(] unit: mm
BE Type P+0.05 P0+0.1 P1+0.05 ®D0+0.1 T1 T+0.1
0402 2.00 4.00 2.00 1.50 / 0.45

o {KiFimts-2 Paper Taping-2
1&EAF 0603, 0805. 1206:
For 0603, 0805, 1206:
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1
@0 Py
: £ ||
I A, . N N N = -
EAT A T I R P
— 3 |-
_-E |
P Pl
B4 {7 unit: mm
85 Type A+0.2 B+0.2 W+0.2 F+0.05 E+0.1
0603 1.90 1.10 8.00 3.50 1.75
0805 240 1.65 8.00 3.50 1.75
1206 3.60 2.00 8.00 3.50 1.75
BA{STunit: mm
T+0.1
Bns _ o
P+0.05 PO+0.1 P1+0.05 | ®D0+0.1 [EERFE R R RER R
Type Thick Film Resistor and
Thin Film Resistor
0603 2.00 4.00 2.00 1.50 0.67
0805 2.00 4.00 2.00 1.50 0.81
1206 2.00 4.00 2.00 1.50 0.81
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° %ﬁ Reel

[

M

BAftZunit: mm

BE Type M W

D

01005, 0201

0402, 0603 178+2.0 10+£1.0

0805, 1206

125+15

2.0+0.5

13.0+£0.5

21.0£05

58.0£2.0

o H3EEIE Packaging Quantity

BRTE
Packaging style

e

Tape & reel

RS

Type

0402

0603, 0805, 1206

HE
Quantity(pcs)

10000

5000
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m [EC E-24, E-96 FK7%!|FEIEEEXTREZR

IEC E-24. E-96 Series Resistance Cross-reference List

e E-24 K %l| E-24 series( x10"Q )

(BB{i unit : 0.001Q, 0.01Q, 0.1Q. 1Q, 10Q. 100Q. 1kQ, 10kQ, 100kQ. 1MQ. 10MQ, 100MQ. 1000MQ)

1.0 1.5 2.2 3.3 4.7 6.8
11 1.6 24 3.6 51 7.5
1.2 1.8 2.7 3.9 5.6 8.2
1.3 2.0 3.0 4.3 6.2 9.1

e E-96 XK %l E-96 series( x10"QY )

(BB unit : 0.001Q, 0.01Q, 0.1Q. 1Q, 10Q. 100Q. 1kQ, 10kQ, 100kQ. 1MQ. 10MQ, 100MQ. 1000MQ)

1.00 133 1.78 2.37 3.16 422 5.62 7.50
1.02 1.37 1.82 243 3.24 432 5.76 7.68
1.05 140 1.87 2.49 3.32 442 5.90 7.87
1.07 143 191 2.55 3.40 453 6.04 8.06
1.10 147 1.96 2.61 348 4.64 6.19 8.25
113 1.50 2.00 2.67 3.57 475 6.34 8.45
1.15 1.54 2.05 2.74 3.65 4.87 6.49 8.66
1.18 1.58 2.10 2.80 3.74 499 6.65 8.87
121 1.62 2.15 2.87 3.83 511 6.81 9.09
124 1.65 2.21 2.94 3.92 5.23 6.98 931
1.27 1.69 2.26 3.01 4.02 5.36 7.15 9.53
1.30 1.74 2.32 3.09 412 5.49 7.32 9.76
o E-96 K51 0603 BIS (FREULIBIIIRZR)
E-96 series(0603) {multiplied Cross-reference List)
e x10° | x10' | x102 | x10% | x10% | x105 | x106 | x107 | x10! | x102 | x103
multiplied
XHB code A B C D E F G H X Y z
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e E-96 %% 0603 245 (EEFE(EAEXIRRER)

E-96 series(0603) { Resistance Cross-reference List)

sy E—96i§6IJEE,I3H e E—96i§6UEEBH re E—96i§6IJEE,I3H e E—96i§6UEEBH
Code . Code . Code . Code ]
resistance resistance resistance resistance
01 100 25 178 49 316 73 562
02 102 26 182 50 324 74 576
03 105 27 187 51 332 75 590
04 107 28 191 52 340 76 604
05 110 29 196 53 348 77 619
06 113 30 200 54 357 78 634
07 115 31 205 55 365 79 649
08 118 32 210 56 374 80 665
09 121 33 215 57 383 81 681
10 124 34 221 58 392 82 698
11 127 35 226 59 402 83 715
12 130 36 232 60 412 84 732
13 133 37 237 61 422 85 750
14 137 38 243 62 432 86 768
15 140 39 249 63 442 87 787
16 143 40 255 64 453 88 806
17 147 41 261 65 464 89 825
18 150 42 267 66 475 90 845
19 154 43 274 67 487 91 866
20 158 44 280 68 499 92 887
21 162 45 287 69 511 93 909
22 165 46 294 70 523 94 931
23 169 47 301 71 536 95 953
24 174 48 309 72 549 96 976
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m iR ERERE AN

Description for Resistance Value Code and Marking of Thick Film Chip Resistor
o [H{Ef{HY Resistance Value Code

AT B EAIRREA B S ERCEERI AT

All the resistance value code of thick film chip resistor is corresponding with the marking .

e }x 10 Marking

* E-24 &5 (0603, +5% ) : RA=(FHET IR HEEEESETF  B=(ERTerIA
10 BIRTFEL.

E-24 series: Express resistance value on the glass side with three digits, the first tow digits should be

significant and the third one denote number of zeros.
— 10K0
5] For example: I]'[]al

= E-24 &% (0603, +1%&+0.5% ) : FE={EFHRC FoEIN T RIZR%!

i —’ 330

E-24 series(0603 . +1%&xz 0.5%): One short bar under marking letter.

5] For example: i SR 6 .

- E-96 50 E24 &5 ( £1%&+0.5% ) :
& 0805, 1206 RAMMHFRT , FI—ARSEREBIET  FIULERTIRELL 10 BIXTTEL.
E-96 series & E-24 series: For the dimension type of 0805, 1206, 1210, 2010, 2512, 4R02 . 4R03
express the resistance value with four digits, the first three digits are significant figures and the fourth

denotes the number of zeros.

{5 For example: e 100K 0 IEEE‘ —p 1330
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« E-96 &7
2 0603 BA=AHCREET , BT E-96 ZAPRERRE |, E—rrBE s,

For the dimension type of 0603, express the resistance value with three code, the first two digit code
denote the resistance of E-96 series, and the third code of letter denote the multiplier.

{5 For example: iaﬂE. —l 2\ O

« INRLA “R” ZR7R The decimal point should be expressed by “R” .

5 For example: ISRB — 560

« BEEEFELL 0" ZR7R The jumper should be expressed by “0” .

—b 0o
5] For example: [E]

- 0402 AMFFRIC

For the dimension type of 0201, 0402 there is no mark on the glass side.

5] For example: [.J

« JEIEC tNERYIRIBIRENCTR NG A | —ARUER [EC E24 RIUTRFRIBERNCR R AIE.
For the resistance which don't belong to IEC serial, use the resistance of IEC serial which is most close

to the required resistance of non-IEC serial for replacement.

* BRIRCERARRE | WZRRINERESRERRC.

To get agreement by both party if there special requirement for the marking.
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m S EEFESE(ERMAER Chip Resistor Instructions for Use

o AFmELAMRIRME TR | MR RERR RN

. ERMSERGRIR , BIEK. H. HEm. BIIETIRYER.

EFSNERBRERIRAITT | SR SRS ER.

Er-mBEETT  BENEERESE , 8RS, s, a5, 8RR, —8HEaF.
Er-mBRE T FREE R R HGKATIR TS (/.

EF-EREREMY. BRAEHEEZMIRMIEER.

£ RANBERE R EM R R RAIER TMER.

. REERNEIER B RSB EERE T .

\I'O\U'I-bWNH
S 7]

Application of the products in a special environment can deteriorate product
performance:

1 . Use in various types of liquid, including water, oils, chemicals, and organic solvents.
2 . Use outdoors where the products are exposed to direct sunlight, or in dusty places.

3. Use in places where the products are exposed to sea winds or corrosive gases, including Clz ,
H2S, Nh3, SOz, and Nozetc.

4 . Use in places where the products are exposed to static electricity or electromagnetic waves.
5. Use in proximity to heat-producing components, plastic cords, or other flammable items.
6. Use involving sealing or coating the products with resin or other coating materials.

7 . Use involving unclean solder or use of water or water-soluble cleaning agents for cleaning
after soldering.

o FhfEREEEN

1, BRRABIIEEMENRINER | ETERIVRREARFY TSRt
BEFIRT SEME = AERIA.

2, BErFEErmEEIM  BURSGRIFEEERRIAKEE,
3. FEhZEr-mit , ISR 5.

4, HEEFMY BE 5°C~30°C , 1BXERE 30%~70%.
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e Precautions on use of products

1. Avoid applying power exceeding normal rated power, exceeding the power rating under
steady-state loading condition may negatively affect product performance and reliability.

2 . Be careful when pick up the products with tweezers. There may be a care that the overcoat or
the body can be chipped.

3 . Soldering tip shall not touch the product when install product manually.
4 . Storage conditions: T : 5°C~30°C, RH : 30% ~70%.
m B8 Soldering

o HEFFMIEIRIEHIZE Recommended reflow profile

230C ~250C:
208~50s |

150T -180T:
60s-120s

100 Ramp up 3C/s (max) Ramp down 6C/s(max)

o HEZFHUIRIEIZ AL Recommended wave solder profile

ey

300—

260C max

2504

200—

80C ~130C:
_40s-60s

o HEFFHYIRE KA Recommended solder alloy : 96.5 Sn/3.0 Ag/0.5Cu

17717
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