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1.0 32 Summary

S 2 FR B AR PRI A5 A S 0402, 06034 0805, 1206 1210 2010, 25120 HAFAU:
The sizes for thin film chip resistor are including 0402, 0603, 0805. 1206 1210+ 2010+ 2512, and the features

are as below:

&K Feature
oKL/ AR K (=5ppm/C). IRME T
© iSRG E(£0.05%);

o LIRS TS FE v 5
o Y. AL S YR DA
o4 ROHS 74 EK

&N FH4TEL Application

-Low TCR(x5ppm/C) and low noise;
‘High accuracy(x0.05%);

‘Excellent moisture resistance , corrosion resistance;
-Suit for re-flow and wave soldering;

-Compliant with RoHS Directive.

o oAU, WA G FTENRCR . B GEmlds . Filds. Wilws. T,
Medical Equipment. Test/Measurement Equipment. Printer Equipment. Automatic Equipment Controller
Converters. Communication Device. Mobile phone etc.

2.0 &) & R~F Structure and Dimension
2.1 &#) Structure

1. PE&EIEH Ceramic Substrate

6 #4772 Protective Coating

2. BHitK Reverse Electrode

7. k& 2 Marking

3. T A% Face Electrode

8. Ui HLH% Inner Termination

4, HiFH4& NiCr Resistive Element

9. "EJEE A% Middle Termination

5. #ifk/Z Passivation

10. APiBELF% Outer Termination
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2.2 R~F Dimension . L
1))
‘ L N
Z—7
-5 Type L (mm) W (mm) t (mm) b (mm)
0402 1.00+0.10 0.50+0.10 0.30+0.10 0.25+0.10
0603 1.60£0.15 0.80+0.15 0.40+0.10 0.30+0.20
0805 2.00+0.20 1.25+0.15 0.50£0.10 0.40+0.20
1206 3.20+0.20 1.60+0.15 0.55+0.10 0.50+0.20
1210 3.10+0.15 2.40+0.15 0.55+0.10 0.50+0.20
2010 5.00+0.20 2.50+0.20 0.554+0.10 0.60+0.20
2512 6.40+0.20 3.20+0.20 0.55+0.10 0.60+0.20

2.3 F= AN Appearance

2.3.1 WL PH AR OR 4 B o 50 i Hoxfe LU V% 3 i - 2
The surface of resistor is covered with protective coating which hard to fade, and the surface of coating
should be avoided unevenness.

2.3.2 HIPH g ARG o 50 . RO L o HPAE . OO AL AR
The terminal of resistor is covered equable, the plating is hard to fade, and should be avoided unevenness,
flaw, pinhole and discoloration.

2.3.3 PR A ERR Arid nl

The resistor body is crack-free, and with a clear marking.
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3.0 RS kKRN IME How To Order

PSR AR AR

Product Code:

#i € Th# X5 Power Rating Code:
C=1/16W, D=1/10W, E=1/8W, F=1/4W,

G=1/2W,
#1545 Specification Code:

O
T=

—i

Thin Film Chip Resistor

R=1/3W, H=3/4W, J=1W,

02=0402, 03=0603,05=0805, 06=1206,
1210=1210, 10=2010, 12=2512,
R PH R B R L5 T.C.R Code:
D=+5ppm/’C, E=£10ppm/C, F=%15ppm/C,
G=£25ppm/’C, H=+£50ppm/C.
B, FE{E A5 Resistance Value Code:

103=10KQ (E-24), 1003=100KQ (E-96), 1R00=1.0Q.

G 1003

B, BEL{E R 2265 B AR 5 Resistance Tolerance Code:
A=0.05%, B=0.1%,
375 485 Packing Style Code

T=4uir 3%, B=9Rl G, C=2IkRHSHE.
T=Tape & Reel, B=Bulk Case, C=Case,

C=0.25%,

BT

D=0.5%, F=1%.

3.1 ¥RiE R JTEE The Explanation for Resistance Value Marking
IEC E-24. E-96 ¥ HEFAAE X K
IEC E-24. E-96 Series Resistance Cross-reference List

E-24 #%1 ( E-24 series)

(x10"Q)
(A7 unit: 1Q+ 10Q. 100Q. 1KQ. 10KQ. 100KQ. 1MQ. 10MQ)
2— Table One

1.0 1.5 2.2 33 4.7 6.8

1.1 1.6 24 3.6 5.1 7.5

1.2 1.8 2.7 39 5.6 8.2

1.3 2.0 3.0 4.3 6.2 9.1

E-96 %741 (E-96 series)
(x10"Q)
CARL: 1Q. 10Q. 100Q. 1KQ. 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
1.10 1.47 1.96 2.61 3.48 4.64 6.19 8.25
1.13 1.50 2.00 2.67 3.57 4.75 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 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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mE-24 R4 R =AU KRR, w0 AR R A A R, S A R Rk BL 10 BT H .
E-24 series: Express resistance value on the marking with three digits. The first tow digits should be
significant and the third one denote number of zeros.

IElL
mE-96 37%:

A0805. 1206, 1210 1812+ 2010 2512 R WUAL #0771 = AL & 7s R BHAR A 20807, 28 DAL
FoRFLL 10 1K TTHL
E-96 series: For the specification of 0805,1206,2010,2512 expressing the resistance value with four
digits. The first three digits are significant figures and the fourth denotes the number of zeros.

A 0603 =AU RR, AT A& E-96 RAFEAM, Jo— L7 R el (IR =MEI).
For the specification of 0603, expressing the resistance value with three digits. The first two digits code denote
the resistance of E-96 series, and the third code of letter denote the multiplier (refer to table three and table four).

1 For example:

w/ M LL“R”K 7R The decimal point should be expressed by “R”.

%1 For example:

il TEC bt RS AR IC R ik — B LARIRIL TEC E-24 RAUBSHR L RIARC &R TiA

For the resistances which do not belong to IEC standard series: Suggest to be used the resistance code of IEC

%] For example:

v

10KQ

% For example:

E-24 series which is most closely to the required resistance value.

w SRR ICAT R IR ORI, W% RO 7S K 45 R BRI RRIE .

To get agreement by both parties if there is special requirement for the marking.
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# = Table Three:  E-96 R¥IFH(E/CHE E-96 Series Resistance Value Code

B E-96 [HA 5 E-96 FH1H 5 E-96 FA{H 15 296 el

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

Code of B-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
VY Table Four: EEAXAY Multiplied Code

Multiplier <10 x107 x10" <10 10 <10 x10°* x10°

&
Code X Y A C D E F
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4.0 5 58 Performance Specification
®HE{E Ratings
7
=Y 0402 0603 0805
Type
P BHLI B AR K L5 £10 +25 » +10 +25 s +10 +25
TCR(ppm/C) +15 +50 +15 +50 +15 +50
BEAE Y [ 50~ 50~ 10~ 50~ 50~ 10~ 50~ 50~ 4.7~
Resistance Range () 5K 12K 100K 15K 200K 332K 30K 330K M
BUEDNR (EMARTH)
Normal Power Rating (N) 1/16W N:1/16W H:1/10W N:1/10W  H:1/8W
High Power Rating (H)
R TAEHE
Max. Working Voltage 25V SOV 100V
e Rt A7 ey L
Max .Overload Voltage S0V 100V 200V
mﬁmiﬂ%}g +0.05%-. £0.1%-~ +0.25%-. +0.5%- £1%
Resistance Tolerance
vE E S
ﬁfﬁ@&?«alﬁ] 55C~155°C
Operating Temp. Range
¥y 2
=Y 1206 1210 2010 2515
Type
F, B i 5 R 4 45 £10 +25 s £10 +25 s £10 +25
TCR(ppm/C) +15 +50 +15 +50 +15 +50
ERTERLAE 50~ 50~ 4.7~ 50~ 50~ 4.7~ 50~ 50~ 4.7~
Resistance Range (Q) 50K 470K M 50K 470K M 50K 470K 1M
BUE N (R E)
Normal Power Rating (N) N:1/8W  H:1/4W N:1/4W  H:1/3W 12W
High Power Rating (H)
R TAEHE
Max. Working Voltage 150V 150V 150V
e Rt A7 ey L
Max .Overload Voltage 300V 300V 300V
B.H{Emﬂéﬁ}g +0.05%-+ £0.1%-~ £0.25%-. +0.5%- £1%
Resistance Tolerance
vE ESY
R -
Operating Temp. Range

Ve AiE W R = VRIGE DR X R AR A REAE. Bl R A H s B /M

Note: Rated Voltage= v Power Rafing X Resistance Value

or Max. Working Voltage , whichever is lower.
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@ 77 T B2k Power Derating Curve
{5 FH ¥, J% Y5 [ Operating Temp. Range:-55C~155C
_C% 100 \
B s :
Ro
m 8 60
= ©
S w S
Mg AN
[a ) 0 . \
60 -40 20 0 20 40 60 80 100 120 140 ‘160
-55 70 155
IR Ambient temperature (°C)
5.0 ¥ Characteristics
MsE{H Standard
R0 H AR+ (%+0.05Q) NREWiReS
Test Item HHTh R R EIRAY Test Method
Normal power rating High power rating
H LR B 3R 4 TERLE N IEC 60115-1 4.8
T.CR within specified T.C.R +25°C/-55C/+25°C/+125°C/+25°C
IEC 60115-1 4.6
FEFRAR S5 TN 100V ELUR ., T
2 - 1000MO FF 1550 SRR A L
Insulation Resistance - Apply DC 100V between substrate and
termination for 1 minute, then check the
insulation resistance
IEC 60115-14.7
Q Q N 3 1 1 n N =} N -
%&iﬂi? \11211??? withi?sﬁeﬁf{iii? value B 1 53 BRI S
g P Apply Max overload voltage for 1 minute
IEC 60115-1 4.13
2.5 F500E HL s sl R 47 8 P e CHIUASE
ot I ) i 47 28 o INED ARFE ST
Short Time Overload ARE (0.2%10.05Q) Apply 2.5 times rated voltage or Max
overload voltage, whichever is lower, for
5 seconds.
TR At A IEC 60115-14.18
Resistance to AR+ (0.2%+0.05Q) 260°C+5°C  10+1
Soldering Heat 260°C+5C  10+1s
IEC 60115-1 4.17
A A 295% 290CeSC 2205 B
Solder-ability 95% Min coverage i
240°C+5°C  2+0.5s
Tk P AR A IEC 60115-14.19
Rapid Change of ARE (0.25%+0.05Q) -55°C~155C 100 MG
Temperature -55°C~155"C  100cycles

10
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gk
FE{H Standard
X5 H AR= (%+0.05Q) R 7 7%
Test Item T R ) [= | Test Method
Normal power rating | High power rating
IEC 60115-14.25.1
70°C+2°C A s B K T AE L R
(BN 1.5 /NS T 0.5 /NI, FF42E:
70°Ciiif At 1000 /M

Endurance at 70°C

AR+ (0.2%+0.05Q)

AR<E (0.5%+0.05Q)

Resistor should be exposed at 70°C+2C,
and apply rated voltage or Max working
voltage, whichever is lower, for 1.5hrs
on, 0.5hrs off for 1000hrs.

IEC 60115-1 4.24
40°C+2°C 93%+£3%RH, %l 5 Fi Hs 5% 5 K
TAE /NS 1.5 /N, W 0.5

e e O
Steady State AR (03%+0.05Q) | AR% (0.5%+0.05Q) | M, FF5E 1000 /M o

Humidity Resistor should be exposed at 40°C+2°C
93%+3%RH,and apply rated voltage or
Max working voltage, whichever is lower,
for 1.5hrs on, 0.5hrs off for 1000hrs.
IEC 60115-1 4.36
-55°C+0/-5°CIRE 1 /NI SRS & &

iR 2% HL s m e K A H s (RSN 0)45 29 o

Low Temperature AR+ (0.2%+0.05Q) | AR+ (0.5%+0.05Q) | Resistor ~ should be exposed at

Operation -55°C+0/-5°C for one hour, and then apply
rated voltage or Max working voltage,
whichever is lower, for 45minutes.

. IEC 60068-2-2
TR v Ui g
. 0 155°C 96 /M|
Resistance to Dry AR (0.29%+0.05Q) Resistor should be exposed at 155C for
Heat

96 hours.
PREFI 8] (Duration): 10s+1s

Ui S iR B Z5 i1 25 (Bending Distance):

Bending Strength

AR+ (0.2%+0.05Q)

0402. 0603, 0805, 1206, 1210: 3mm:;
2010, 2512: 1mm

11
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6.0 fu.3% Package

& Jnii %% Tape and Reel
* YGii9waly  Paper Taping

0402 @D P :
e
(\ b - /[ E A
MafT m oMo e ﬂ
j i b )
Pl
0603, 0805. 1206, 1210:
L=l Fo %IK
S e S S H
mamlmlmim m\ “"
Lo el | OO ] L] OO ] L )
P P1
FLA7 unit; mm
A5 Type A B % F E
0402 1.20+0.1 0.70+0.1 8.0+0.20 3.5+0.05 1.75+0.1
0603 1.85+0.1 1.10+0.1 8.0+£0.2 3.5+0.05 1.75+0.1
0805 2.35+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
1210 3.50+0.2 2.80+0.2 8.0+£0.20 3.5+0.05 1.75+0.1
K15 Type P PO P1 ®DO T
0402 2.0+0.05 4.0+0.1 2.0£0.05 1.5+0.1 0.42+0.05
0603 4.0+0.1 4.0+0.1 2.00.05 1.5+0.1 0.60+0.1
0805 4.0+0.1 4.0+0.1 2.00.05 1.5+0.1 0.75+0.1
1206 4.0+0.1 4.0+0.1 2.00.05 1.5+0.1 0.75+0.1
1210 4.0+0.1 4.0+0.1 2.00.05 1.5+0.1 0.75+0.1

12
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* WPkl gm AT Embossed Taping
2010, 2512: 00 -
' [
—@ -’|BD|‘r L B I \
T A
il pallpy @ ]
T W)
jad Fl
10 EO
E—=
|
H| i il =
t
P unit: mm
745 Type A0 B0 W F E t
2010 5.45+0.10 2.77+0.10 12.00+0.10 5.50+0.10 1.75+0.10 0.25+0.05
2512 6.73£0.10 3.40£0.10 12.00+0.10 5.50£0.10 1.75+0.10 0.25+0.05
AT unit: mm
25 Type P PO P1 ®DO @D1 KO
2010 4.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10/-0 1.5040.10 0.84+0.10
2512 4.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10/-0 1.50£0.10 0.810.10
* %4 Reel
M
T
715 Type M W T A B C D
0402
0603
0805 17842.0 9.5+1.0 12.5+1.5 2.0+£0.5 13.0+0.5 21.0+0.5 58.0+2.0
1206
1210
%g}g 178+2.0 13.0£0.5 15.5¢1.5 2.040.5 13.0£0.5 21.040.5 57.042.0

13
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@ YKL 5% Bulk Case
AN unit: mm
12 == =
ra v
i
J
110 i
@ (U3 Packaging Quantity
FAAT unit: pes
RFTTE Gty wrla RS
Packaging Style Tape and Reel Bulk Case Bulk
0603
0603 1210
FiUR=!
= 0402 0805 2010 0402 0603 0805 1206 1210 2512 0402 0805 2010
Type 1206 | 2512 2010 06 | 2512
1210
szity 10000 | 5000 4000 | 50000 | 25000 | 10000 | 5000 1500 1000 | <50000 | <10000 | <4000

14
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