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1.0 #3i& Summary

VoS o R P T A P 1 B S04 0402, 0603, 0805, 1206, 2010, 2512, HiFf s 2

The case size for thin film chip resistor including 0402.0603.0805.1206.2010.2512, and the features are as below:

®15K  Features
@ LIRS 250 (+5PPM/°C) . ka7« Low TCR(%5PPM/°C) and low noise

@ 5 k5 (0. 01%~ £ 1%) e High accuracy (+0.01%~+1%)

@ iPERERR e, MaEME S * Stable electrical capability. high reliability
@ iE VY TR S IR R » Suit for re-flow and wave soldering

@ LI A, IS Bah%k * Low assembly cost. suit for automatic SMT

@ I} & LR equipment

@ 774 ROHS Fi5 445k « Compliant with RoHS Directive

& 48 Applications

P DN/ B . FTEN A HBIIRR IS, Fads, dmds. TS
Medical Equipment. Test/Measurement Equipment. Printer Equipment. Automatic Equipment Controller.
Converters. Communication Device. Mobile phone etc.

2.0 4544} R~F Structure And Dimensions
2.1 Z5# Structure

5 {2iFE

Frotectiwve Coating

3. [EEE Face Electrode

f. imEYE Inner Termination
7. PE[FEAE Middle Termination

5. #IEREEAT: Outer Termination
2 HEAE Reversze Electrode

1. WicrEBFH4E HiCr EResistiwve Element

1L fgRER

Ceramic Substrate

Mg#dk i Ceramic Substrate

T HL# Reverse Electrode

[ HL# Face Electrode

NiCr HLFH/& NiCr Resistive Element
R4 )2 Protective Coating

Uit L2 Inner Termination

Ha A% Middle Termination

AN Outer Termination
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2.2 R~} Dimensions

t
b
5 Type L (mm) W (mm) t (mm) b (mm)
0402 1.00£0.05 0.50%0.05 0.30%£0.05 0.20+0.10
0603 1.55£0.10 0.80£0.10 0.45+0.10 0.301+0.20
0805 2.001+0.15 1.2540.15 0.55£0.10 0.40%+0.25
1206 3.05£0.15 1.55£0.15 0.55£0.10 0.35%£0.25
2010 4.90%0.15 2.40%0.15 0.55%0.10 0.50+£0.25
2512 6.30£0.15 3.10£0.15 0.55£0.10 0.50%+0.25

2.3 F= AN Appearance

2.3.1 WL PH AR T R 57 AT i 56 e EL M DA v 3 T 14 5
The surface of resistor is covered with Protecting Coating which hard to fade, and the surface of coating should
avoid unevenness.

2.3.2 HPH AR AR R0 50 PRI VR L o H R TOTTARL BRALL AR
The terminal part is covered equable, the plating is hard to fade, and should avoid unevenness, flaw, pinhole and
discoloration.

2.3.3 HIF#R R ERR . bid al gt

With a clear mark, the resistor body is crack-free.
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3.0 U5 Mk SRR 70 How To Order
T C 03 D 1003 D T
FemAs SRS P BEL VR R AR PR AR S e 77 AR
Product Type Code Resistance Resistance Value Code Packing Style Code
Code fon | LETpReRG (e B T e | @
Costficient Cod B R AT L
T A Code | Type oelTicie ode At e o e Code | Packing Style
TR T fog = A KR A R g oty
i 5 o Bl 02| 0402 cod TCR FIRE A Three T FitlF L
P 03 0603 ode digits (E-24 series): Tape & Reel
chip fixod 06 1206 E 410 PPM/C are 31gn1ﬁcan.t figures Bulk Case
10 2010 and the third one ——
12 2512 F +15PPM/TC denotes number of C BRIASHCH
G +25 PPM/C ZEros. Case
H - DU % (E-96 2F): il
50 PPM/C SRR BT
550U K 7= A B8
FJa F M4 Four
digits (E-96
series): The first three
digits are significant
v figures and the four
one denotes number
A 2T of zeros.
Power Rating Code /NELE R %78 Decimal
o Wi T point  should be
Cod Po;«cr ot expressed by “R”.
oce L #1 Example:
C 1/16 103=10KQ  (E-24)
D 110 1003=100KQ (E-96)
1R0=1.0Q
E 1/8
F 1/4
G 172
P BELAR R 22 G AR
= Resistance
Tolerance Code
R | RERE
Code | Tolerance
T | £001%
A +0.05%
B | £0.10%
C +0.25%
D | +0.50%
F +1.00%
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3.1 ¥R E AR JTEE The Explanation For The Resistance Value Marking

IEC E-24. E-96 &4 HFHE X 3K
IEC E-24. E-96 Series Resistance Cross-reference List

E-24 Z%| ( E-24 series)

(X10"Q)

(FAA7 unit: 1Q. 10Q. 100Q. IKQ. 10KQ. 100KQ. IMQ. 10MQ)

Z— Table one
1.0 1.5 2.2 3.3 4.7 6.8
1.1 1.6 2.4 3.6 5.1 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-96 &% (E-96 series)

(X10"Q)

(FAfi: 1Q. 10Q, 100Q. 1IKQ. 10KQ. 100KQ. IMQ. 10MQ)

2% Table two
1.00 1.33 1.78 2.37 3.16 4.22 5.62 7.50
1.02 1.37 1.82 2.43 3.24 4.32 5.76 7.68
1.05 1.40 1.87 2.49 3.32 4.42 5.90 7.87
1.07 1.43 1.91 2.55 3.40 4.53 6.04 8.06
1.47 1.96 2.61 3.48 4.64 6.19 8.25
1.50 2.00 2.67 3.57 4.75 6.34 8.45
1.54 2.05 2.74 3.65 4.87 6.49 8.66
1.58 2.10 2.80 3.74 4.99 6.65 8.87
1.21 1.62 2.15 2.87 3.83 5.11 6.81 9.09
1.24 1.65 2.21 2.94 3.92 5.23 6.98 9.31
1.27 1.69 2.26 3.01 4.02 5.36 7.15 9.53
1.30 1.74 2.32 3.09 4.12 5.49 7.32 9.76
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WE-24 24 RN =87 Ron, B AR s BB AT R80T, B A RO DL 10 IR T L
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.

%1 For example:

i |04 ' > 10K Q
WE-96 %751

A0805. 1206 1210, 1812, 2010+ 2512 KU VUALE 73R ax, I =0 F7n i FLAE A 28807, 25 Y
RN TLL 10 MR T7 5L
E-96 series: For the dimension type of 0805,1206,2010,2512 express the resistance value with four
digits, the first three digits are significant figures and the fourth denotes the number of zeros.

.||:|[|3' >  100KQ

5l For example:

A0603 ] = ARH3E7R, B —A7R7R E-96 RV, Jo—frF RO ety (R =FIEEID.
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 (see the table three and four ).

1 For example:

W/ ATLL “R” 27Kk The decimal point should be expressed by “R”.

fl For example:

W E [EC b RS BB ERRIC R ik, — LR O TEC E-24 RIS FR L IR IC & Tr i
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.

W R ACAT R R LSRN, D2 i A £ 5 A B i

To get agreement by both party if there special requirement for the marking.
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%= Table three:

E-96 RIBHAL ALY E-96 series resistance value code
Tt E-96 Bl s E-96 BL{t s E-96 BL{t Re E-96 FL{H

The resistance The resistance of The resistance The resistance of E-96

code of E-96 series code E-96 series code of E-96 series code series

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

2 Table four:

KA Multiplied code
FHLKT7 N 5 0 . ) 3 4 s
multiplier xX10 X10 xX10 xX10 xX10 xX10 xX10 X 10
AV

code X Y A B C D E F

809 5l 15T
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4.0 W5 MEAE Performance Specification
O e Ratings
Iﬁ AT Py =] =) N N =T Y e
LB BUEDNH | BeRLAEWE | Bk fifriE | P RZER ox . ‘, G UEMEYE |
Item . ) : RFLAEL Y6 [ R BELY B 2R A .
e PowerRating | Max. Working Max .Overload Resistance Resistance Range | TCR(PPM/C) Operating
Tiype At70°C Voltage Voltage Tolerance Temp. Range
+0.10% 425
0402 1/16W 25V 50V +0.25% 10Q~100K Q 150 -55C~+155C
+0.50% B
+0.10% 495
0603 1/16W 50V 100V +0.25% 10Q~332K Q 150 -55°C~+155C
+0.50% -
+0.10% 495
0805 1/10W 100V 200V +0.25% 47Q~IMQ 150 -55°C~+155C
+0.50% -
+0.10% 195
1206 1/8W 150V 300V +0.25% 4.7Q~1MQ 150 -55C~+155C
+0.50% -
+0.10% 125
2010 1/4W 150V 300V +0.25% 47Q~IMQ 150 -55°C~+155C
+0.50% -
+0.10% 195
2512 12W 150V 300V +0.25% 4.7Q~1MQ 150 -55C~+155C
+0.50% -
QR MIESE Special Ratings
Gl . . - | R | R
Item BIE Ty BRLAERE | SR A E | B RZER REL 0 [l % i
PowerRaung Max. Working Max .Overload Resistance Resistance TCR(PPM/ Operating
a70C Voltage Voltage Tolerance Range 0 Temp. Range
5 Type p. Rang
+£0.01% 50Q~2K Q +5 .
0402 1/16W 25V 50V +0.05% 10 R
+0.10% 50Q~12K Q N
*15
+0.01% 50Q~4K Q +5 .
0603 1/16W 50V 100V +0.05% — R
+0.10% 25Q~100K Q 115
50Q~10K Q x5
+0.01% -55°C~+155
0805 1/10W 100V 200V +0.05% +10 ©
+0.10% 25Q~200K @ 115
+0.01% 50Q~15KQ +5 .
1206 1/8W 150V 300V +0.05% 10 SIS
+0.10% 25Q~400K Q 115
+0.01% 50Q~25K Q +5 .
2010 1/4W 150V 300V +0.05% T10 SIS
+0.10% 25Q~500K Q 115
+0.01% 50Q~25KQ +5 .
2512 12W 150V 300V +0.05% i R
+0.10% 25Q~500K Q 115

T AUE HU = v BIE TR X bR FBELAE sl R AT W s P R /M
Note: Rated Voltage= v PowerRating X Resistance Value or Max. Working Voltage , whichever is lower.

%10 11 1571
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22 I 7 Continue
@ 7175 T B 148 Power Derating Curve
A FH 2 P S T

Temperature Range of Use

-55°C~+155C

100

70°C

(%)

75

"ok
Load)

= 50

in

AN

h

25

I

(Rated

N

i

N\

-55-50 -25 0 25 50 75 100 125 155
R85 Ambient Temperature  (°C)
5.0 # Characteristics
by Y
TiH Specification W7
Item ¥ <0.05% KT >0.05% Test Method
Tol.<0.05% Tol.>0.05%
R RV R 2K TEHLE A MIL-STD-202F Method 304

T.CR within specified T.C.R

+25/-55/425/+125/+25°C

SIS )i B2k
Short Time Overload

AR< = (0.05%R+0.05Q)

AR< £ (0.5%R+0.05Q )

JIS-C-5202-7.2

2.5 {50 F R B s RO A7 fir FEL P
(R NED RFES B

RCWV2S5 or Max

Voltage, whichever is lower, for 5

seconds

Overload

MIL-STD-202F Method 301

Yt I y e
. SN URl 3
Dielectric Withstand TERUE(E M within specified Value HE 1 oy BRI g
Apply Max Overload Voltage for 1
Voltage -
minute
MIL-STD-202F Method 302
TERR SRR AN 100V HR
a2 b L, DR R 1 4340, S8 J 00 466 2% r B
T . 1000M Q  Min fi :Apply DC 100V between
Insulation Resistance .
substrate and termination for 1
minute, then check insulation
resistance

11 W F1s

I3
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4 (continue)
bk
BgE| Specification MR Ty vk
Item R <0.05% K >0.05% Test Method
Tol.<0.05% Tol.>0.05%
R MIL-STD-202F Method 107G
Temperature AR<* (0.05%R+0.05Q) | AR<=E (0.25%R+0.05Q) -55°C~150°C 100 AMEIR
Cycling -55°C~150"C 100 cycles
AR< £ (0.05%R+0.05Q ) AR<E (0.2%R+0.05Q) MIL-STD-202F Method 108A
70°Cif At 70°C  AUEHE I8 1.5 /MR ET 0.5 /N 1000
Load Life AN
>T7KQ AR+ (0.5%R+0.05Q) 70°C  Rated voltage 1.5h on/0.5h off 1000h
TR MIL-STD-202F Method 103B
Steady state AR< =+ (0.05%R+0.05Q ) AR< £ (0.3%R+0.05Q) 40°C £2°C 90~95%RH 1000 /M
humidity 40C£2C 90~95%RH 1000h
i JIS-C-5202-7.2
Res1sta;11ce toDry | AR<=® (0.05%R0.05Q) AR< £ (0.2 %R+0.05Q) 155°C 96 /I
cat 96 hours @155°C without load
(TR % JIS-C-5202-7.1
Low Temperature | AR< £ (0.05%R+0.05Q) | AR<= (0.2 %R+0.05Q) -65°CIUE 1 /N ARG HEINAE F R 45 4%
Operation 1 Hour,-65°C ,followed by 45minutes of RCWV
JIS-C-5202-6.1.4
g RFEHS ] (Duration) : 10s+1s
S4B B REFHII
Bending Strength AR<%0.05% AR<£02% 25 15 55 (Bending Distance) :
0402, 0603, 0805, 1206: 3mm;
1812, 2010, 2512: 1mm
MIL-STD-202F Method 208H
" gE! 1>
. 1§J kﬂit 953%75'*’\/95% 235C+5C 2405
older-abulity (1] 1n coverage 235°C isoc 2Si055
TR - A MIL-STD-202F Method 210E
Resistance to AR< £ (0.05%R+0.05Q ) AR<=® (0.2%R+0.05Q) 260°C+5C 10+1 #
Soldering Heat 260C+5C 10s*1s

¥ 12 W
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6.0 fL3E Package
@ Jiiiifl3E  Tape and reel
* YAl 2al Paper taping
0402:
D00 ) PO , T
-
o — A
[ F
NP m&\) "
L P =
0603. 0805. 1206:
0 Pl %Ilé
: Erd N N NN
_@ N T N A \F
W
Mo Ml ml
L el | oo Ll O L )
PP
>
ALY unit: mm
-5 Type A B W F E
0402 1.20£0.1 0.70+0.1 8.0£0.20 3.540.05 1.75+0.1
0603 1.85%0.1 1.10£0.1 8.001+0.2 3.5£0.05 1.75%0.1
0805 2.354+0.1 1.65+0.1 8.0£0.20 3.5£0.05 1.75%0.1
1206 3.50+0.2 1.90+0.2 8.0£0.20 3.5£0.05 1.75£0.1
5 Type P PO P1 DO T
0402 2.0£0.05 4.0%0.1 2.0£0.05 1.5£0.1 0.6Max
0603 4.0%0.1 4.0%0.1 2.0£0.05 1.5%0.1 0.6010.1
0805 4.0%0.1 4.0%0.1 2.0%£0.05 1.5%0.1 0.75%0.1
1206 4.0%0.1 4.0%0.1 2.0£0.05 1.5%0.1 0.75%0.1
%013 T 315 0T
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* YR 96 77 Embossed taping
2010, 2512 el i
.

i ST £
L L w1/

m\ v

tmmtjﬂ

NI
foliedls
. i

et

F Pl
F
A0 KO
L
=
t
A7 unit: mm
5 Type A0 BO W F E t
2010 5.4540.10 2.771+0.10 12.00%0.10 5.50%+0.10 1.751+0.10 0.2440.05
2512 6.7310.10 3.40+0.10 12.00+0.10 | 5.50%0.10 1.75+0.10 0.24+0.05
PAAT unit: mm
2 Type p PO P1 ®DO ®DI KO

2010 4.00£0.10 | 4.00+0.10 | 2.004+0.05 | 1.50+0.10/-0 | 1.50£0.10 | 0.8440.10

2512 4.00+0.10 | 4.00£0.10 | 2.00£0.05 | 1.50+0.10/-0 | 1.50£0.10 | 0.81%0.10

* 5% Reel

14 10 HE 157
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HA unit: mm
15 Type M W T A B C D
0402
0603
0805 178£2.0 9.5+1.0 125+£1.5 2.0+0.5 13.0£0.5 21.0£0.5 |58.0+2.0
1206
2010
2512 178£2.0 13.0£0.5 155+£1.5 2.0+0.5 13.0£0.5 21.0£0.5 [57.0£2.0
2 Eﬁ*flﬁ@"% Bulk case
FAT unit:mm
12 == =
o T
31
3
N fhod
110
@ [ %0E Packaging quantity
PAAT unit:pes
ATk L Bela RIS
Packaging style Tape and reel Bulk case Bulk
o 0603 0603
L 0402 0805 2010 0402 0603 0805 1206 2010 2512 0402 0805 2010
Type 1206 2512 1206 2512
ﬁ%u:ftis) 10000 | 5000 4000 | 50000 | 25000 [ 10000 | 5000 1500 1000 |<<50000| <10000 <4000

15 W 1S
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