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20(2010)
25(2512)

EX.0.10=R100

: 2 mm Pitch Carrier Tape 10000 pcs
: 2 mm Pitch Carrier Tape 20000 pcs
: 2 mm Pitch Carrier Tape 20000 pcs
: 2 mm Pitch Carrier Tape 30000 pcs
: 2 mm Pitch Carrier Tape 40000 pcs
: 2 mm Pitch Carrier Tape 50000 pcs
: 2 mm Pitch Carrier Tape 60000 pcs
* 4 mm Pitch Carrier Tape 5000 pcs

: 4 mm Pitch Carrier Tape 10000 pcs
: 4 mm Pitch Carrier Tape 15000 pcs
: 4 mm Pitch Carrier Tape 20000 pcs
* 4 mm Pitch Carrier Tape 4000 pcs
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e
. |(ppm/°C) F(£1%) ~ J(+5%)
ER G E-24 « E-96
£1500 30mQ<R<37mQ
£1200 37mQ<R<60mQ
+600 60mQ=R<100mQ
+500 100mQ <R <400mQ
+300 400mQ =R < 1000mQ
£1500 30mQ=R<37mQ
RSTO3 £1200 37mQ<R<60mQ
(0603) +600 60mQ<R<100mQ
+200 100mQ <R < 1000mQ
£1200 20mQ<R<33mQ
RSTO5 +800 33mQ=R<30mQ
(0805) +600 50mQ <R < 100mQ
+300 100mQ <R < 1000mQ
£1200 20mQ<R<25mQ
RSTOG £1000 25mQ <R <50mQ
(1206) +600 50mQ <R < 100mQ
+300 100mQ =R < 1000mQ
£1000 20mQ<R<25mQ
RST12 +700 25mQ <R <50mQ
(1210) +400 50mQ =R < 100mQ
+300 100mQ <R < 1000mQ
£1200 20mQ <R <25mQ
RST20 +900 25mQ <R <50mQ
(2010) +500 50mQ =R < 100mQ
+300 100mQ <R < 1000mQ
£1200 20mQ <R <25mQ
RST25 +900 25mQ <R <50mQ
(2512) +500 50mQ <R < 100mQ
+300 100mQ <R < 1000mQ
-55°C ~ +155°C

RSTO02
(0402)
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Dimension

Size Code

W

L1

L2

0402 1.00+0.10

0.50+0.05

0.30+0.10

0.25+0.10

0.20+0.15

0603 1.60+0.10

0.80+0.10

0.45+0.10

0.25+0.15

0.35+0.15

0805 2.00+0.10

1.25+0.10

0.50+0.10

0.35+0.20

0.35+0.20

1206 3.05+0.10

1.55+0.10

0.50+0.10

0.45+0.20

0.55+0.25

1210 3.05+0.10

2.55+0.10

0.55+0.10

0.50+0.20

0.50+0.20

2010 5.00£0.20

2.50+0.20

0.60+0.10

0.65+0.20

0.65+0.20

2512 6.30+0.20

3.20+0.20

0.60+0.10

0.65+0.20

0.65+0.20

£

Ceramic substrate

2nd# & p T 1R

2nd Bottom inner electrode

B R LR

Top inner electrode

G2+MK ks

G2 layer+Marking

Tk

Resistive layer

RPlm p 3T AR

Terminal inner electrode

Ist & pIRT &

18'Bottom inner electrode

Nif @ 4%

Ni plating

1st w3k &

1st Protective coating

Snk 7 4%

Sn plating

2nd i g

2nd Protective coating
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Conditions

Specifications

Resistors

High
Temperature
Exposure
(Storage)

Put the specimens in the chamber with temperature of
155+3°C for 1000 hours. Then take them out to stabilize
in room temperature for 24+4hr or more, and measure of
its resistance variance rate.

Experiment evidence: AEC-Q200

AR%=%2.0%

Temperature
Cycling

Put the specimens in the High & low temperature test
chamber with temperature varies from -55°C to 125C
for 5 minutes and total 1000 cycles. Then take them out
to stabilize in room temperature for 24+4hr or more, and
measure of its resistance variance rate.

Experiment evidence: AEC-Q200

AR%=%2.0%

Short Time
Overload

Applied 2.5 times rated current for 5 seconds and
release the load for about 30 minutes, then measure its
resistance variance rate. (Rated current refers to item 3.
general specifications)

Refer to JIS-C5201-1 4.13

AR%=%2.0%

Biased
Humidity

Solder the specimens on the test PCB and put them into
the constant temperature humidity chamber with 85+2°C
and 85+5%RH. Then apply the test voltage that
calculates based on the 10% of rated power for 1000hrs.
Then take them out to stabilize in room temperature for
24+4hr or more, and measure of its resistance variance
rate.

Experiment evidence: AEC-Q200

AR%=%3.0%

Operational
Life

Solder the specimens on the test PCB and Put them in
the chamber with temperature of 125+3°C and load the
current for 1000 hours. Then take them out to

stabilize in room temperature for 24+4hr or more, and
measure of its resistance variance rate.

Note: The input current shall refer to the power de-rating
curve (referring to page 2,N0.3.1)

Experiment evidence: AEC-Q200

AR%=%3.0%

Board Flex
(Bending Test)

Solder the specimens on the test PCB and put the PCBA
onto the Bending Tester. Add force at the central part of
PCB, and the duration of the applied forces shall be

60 (+ 5) Sec. Measure of its resistance variance rate in
load.

Bending depth

D:

0402 ~ 0603 ~ 0805=5mm

1206 ~ 1210=3mm

2010 ~ 2512=2mm

Experiment evidence: AEC-Q200

AR%=%2.0%

No mechanical damage, peel-off of side
end or chip crack.
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Conditions

Specifications

Resistors

Resistance to
Soldering
Heat

The specimens are fully immersed into the Pb-free
solder pot, then take them out to stabilize for 1 hour or
more and measure of its resistance variance rate.
Temp of solder pot : 260+5°C

Soldering duration : 10t1sec.

Experiment evidence AEC-Q200

AR%=%2.0%

Put the specimens on the test fixture and two
(2)discharges (2KVDC) shall be applied to each PUT,
one (1) with a positive polarity and one (1) with a
negative polarity. Afterwards, the specimens stabilize for
30min or more and measure of its resistance variance
rate. The test is performed with direct contact and
regular discharge mode. The resistor and capacitor used
on the spearhead is 2000Q and 150pF respectively.

Experiment evidence AEC-Q200

AR%=%3.0%

Solderability

Test method:

Test item 1 (solder pot test): Method B

Precondition:

The specimens are subjected to 155°C dry bake for
4hrs£15min.

The specimens are immersed into the flux first, then fully
immersed into the solder pot, at a temperature of

235+ 5°C for 5+0/-0.5 sec. Then rinse with water and
observe the soldering coverage under the microscope.
Test item 2 (Leaching test): Method D

The specimens are immersed into the flux first, then fully
immersed into the solder pot, at a temperature of
260+5°C for 30+0/-0.5 sec. Then rinse with water and
observe the soldering coverage under the microscope.

Experiment evidence AEC-Q200

1.Soldering coverage over 95%

2 At the edge of terminal, the object
underneath (e.g. white ceramic) shall
not expose.

Electrical
Characterization

(R2-R1)
TCR (ppm/C) ="R1(T2-T1) *10°
R1: Resistance at room temperature (Q)
R2: Resistance at -55°C or +125°C (Q)
T1: Room temperature (C)
T2: Temperature -55°C or +125C

Experiment evidence: AEC-Q200

Refer to item 3. General specifications

Sulfuration
Test

Put the tested resistor in sulfur vapor, at a
Class: A temperature of 60+2°C for 1000hrs
Refer to ASTM-B-809-95&EIA977

AR=%4.0% Refer to item 3.
general specifications
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Unit : mm

A

B

0.80+0.05

0.24+0.05

1.35+0.05

0.35+0.05

1.80+0.05

0.35+0.05

2.90+0.05

0.35+0.05

2.90+0.05

0.35+0.05

4.50+0.05

1.15+0.05

5.90+0.05

1.60+0.05

8 4k B A :
814k ER ' =221 m
8.2#4 : =3 um

S3THHY L EY

¢ TR

9.1 % - Reelz # e * 4B 375 A 80.1% % 8 F237(7

)b Rk g o
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10 Hprfs 3p: (B 22 8%
10.1 22 2R 7% 47 05 12
10.1.1Lead Free IR Reflow Soldering Profile

T
20

Pesk :v:ﬂ_'ost'

20T OrHigher  -—=cemeeeee

5

g8

(c3)2ameradwa

Heating time

DR g @ 260 +5/-0 C 0 10 #.

10.1.2Lead Free Double-Wave Soldering Profile(if * 0603(z )+ 2. 2 &)

T

(c) TO'is

250 +
second wave

200 - 5 K

150 L 2K

100 -

504" cooling

0

100 150 200 250
Time (Sec)

10.1.3% 483 47 = ;2 1 350£10°C 3#)2 o
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10.2 =% Land Pattern Design (For Reflow Soldering) :

BB BRENTIEERGERETE O o RESA R G R
ﬁf/é,ﬂé): F‘\“Q;‘y}%"?ﬂd}xp EK§ ]"“ i%'éﬂm’a iéfg

Unit:mm
DIM C

TYPE

RSTO02 . . 0.6
RSTO05 . . 1.3
RSTO06 . . 1.6
RST12 . . 2.8
RST20 . . 2.8

RST25 : . 3.5

10.3 @& * B L £
PR AE L -T2 RALECHK2 2 3@ % ABABRET » @ % LR A
FERZIFT PP AL F oo B8 R FERALECE A E Y o
EFESHT ANEARBREARE TR AP A E(F 450 A WA T 05 ) 0 g 4
T H B R L BKGLASFEE DI

a) Fr 3R BIRLEB

b) *t4&ffiah fE 20 H s A M g 182 %5 :CI2 -~ H2S - NH3 ~ SO22 NO2 ;

)'r&:&%ﬁ\' L@/xi’ﬁﬁ“ CAE AR 2 AL BRI g~ Pﬁk’/wgﬂ

) B F ARFE AL FRA MR ENEE AT AR

)%%ﬁwxwm’:% KRB G ER G RERG A SRR GIRR Y LeR
R RER = B R

(
(
(c
(d
(e

104 %‘rﬁii@f“};iiﬁ'
L SR S %’fmt«ﬁ?‘m

ARAFZFNEL FALEPULRER|HER T  FLFLF
WA r'l'ﬁ.»’féxﬁﬁ‘ﬂhm“ A e S b
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1 % =R
T AR geig » oRST (7 e s~ & d% & ROHSH AT e s & 5
1.2 & g 2 chat gt (%5 ASTM-B-809-95&EIAI77 %1 % # 5% ).
*

1334 Sk - BT 3"k o

i)

< L ¥ A ¢ #£4]5 (Gr % E |E-SP-054)

: 4 mm Pitch Carrier Tape 5000 pcs
?gqg?g) * 4 mm Pitch Carrier Tape 10000 pcs
( ) EX.0.2Q=R200 * 4 mm Pitch Carrier Tape 15000 pcs
20(2010) . . .
25(2512) : 4 mm Pitch Carrier Tape 20000 pcs
: 4 mm Pitch Carrier Tape 4000 pcs

T.CR 1§
a4 ot |(ppmIT) F(£1%) ~ J(£5%)
’ s E-24 -~ E-96

'(‘1%%‘)5 . +300 200mQ =R < 1000mQ

?13223 y . +300 200mQ <R < 1000mQ

'(?23(;%‘)’ . 300 200mQ =R < 1000mQ

|(a285T122£)3 : +300 200mQ <R < 1000mQ

-55C ~ +155°C

# s ’F? +1% DATA Center.
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Unit:mm

Dimension

W L1 L2
Size Code
1206 3.05+0.10 1.565£0.10 0.50+£0.10 | 0.45+0.20 | 0.35%£0.15

1210 3.05+0.10 | 2.55+0.10 | 0.55+0.10 | 0.50+0.20 | 0.50+0.20

2010 5.00+0.20 | 2.50+0.20 | 0.60+0.10 | 0.65+0.20 | 0.65+0.20

2512 6.30+0.20 | 3.20+0.20 | 0.60+0.10 | 0.65+0.20 | 0.65+0.20
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6 4 IR
61 ﬂ_‘% kpﬂbp

EPp

Pt
% 1=

Resistors

B i

(R2—R1)
TCR (ppm/C) = R1(T2-T1)
R1: /BT £z rEiE(Q)
R2:-55C & +125C ~ € #l 2
T1:2R2 2 E(C)
T2:-55C & +125°C 2 8 B (C)

x10°

e E(Q)

x5 JIS- C520‘I 1 438

54 3R A

EpERE g

%’54\12_5I» EiQ@Sf/ » 3 % 304 481 F# = R F
it (FFERBEFSY SRR L)

LA 3

x5 JIS-C5201-14.13

AR%=+2.0%

Befo PRIEEAISE o al f R4 100VDC- 4 45
fEoREREEREAZ T REAF(AM)F LG R ILE
iz 45 JIS-C5201-1 4.6

A iRl Bk

A e

B l‘l w e
Rl i A 5 bk
RO5mm

Py FRFPEELE S AT~ f R4 VAC (%:QJ';T
7!])
RSTO06 ~ 12 ~ 20 ~ 25* 500VAC — 4 4&

w4 JIS-C5201-1 47

B YRR £ Py 35 4p 2_51% k13
OFF » 3+10000+400/-0=x %;i
g

Lm0 140N > 254)
4€im¢g¢€M&

x5 JIS-C5201-1 4.13

AR%=+5.0%
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Ep

A
Resistors

BIFRIE D - TR ATREY > AT IS 5 2% 5N
‘?_%3.3?10390& W ORI R -

» BIEE P Z BT IER AT R O EBPE 4 £ EF

&1 4 R u 1o s

Rl BRI T A R -
n’ix-‘}% JIS-C5201-1 4.16

23 20~25C 2 3 3 AP 520.54 4818 - B~ ¥ & 48hr1t |AR%=%2.0%

J R RRIEER F o

plede

x4 JIS-C5201-1 4.29
WA M- R B S PCTRER BN o B R 105C ~ |H el 47 6 4F &~ 2295% ©
BAR100%2 F &1.22x10° pachte foif i T it 74-] pr e
x 'L/?I’é BediisEy ‘&i/n_*rz ok 2=

RIS E BT R 23585°C 2 Y ¢ 24y 15 B B ST R
BT RLER AT G o

=4 JIS-C5201-14.17
ORI P — (F&F R RR): BRI P -

2 260+5-0C 2 4% ¢ 10 )+1/-0 » P~ E 604 40t (1)L 1 5
o R RREERLF AR%=12.0%

QiRIFEIE P = (%4 %R RIE) WP
E30260+5/-0°C 2. 47 ® 30+1/-0) > B~J1 {8 o § »0 47 (1). %%’r’&*’vi 8 % =~ 5795% o
BB T ARG 5 AR (2). T Hm il 4 At i 2 T
LR SR Tk m;}’f' ’%(T Gldoe FA5) o
QiRIFEI P = (TR #F5%):
se#08 & :350210°C SRERIE P =
T % 484 #pF R :3+1/-0 sec. (1).F2 (& 5 1 K
BT A BT TR s > BB 600 400 0 L B |AR%=12.0%
BIFE BB F o

x5 JIS-C5201-14.18
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Resistors

WHHEE R

(©F EEl RN
Hefo BTG SRR P > B ETRER T 0 B
Bl Y L34 TR ET RPIEER S o
T R %A (D): RST06 ~ 12=3mm
RST20 -~ 25=2mm

Resisbor Testing circuit boord

o

1 |
M< | Supperting jig
45 1 45 i
T 1
N\ Chip resistor

s
m{@/_i ﬂ Pressurize
_J_i—n (Amount of band)

— ]

=)
OHM Motor

% #3J1S-C5201-1 4.33

AR%=+2.0%

=

>
1
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A

Resistors

1555 C 2. *% 44 ¥ 1000+48/-0 hrs » B~ % 1hr2 +

it
ERIIEER N o

iz JIS-C5201-1 4.25

AR%=%2.0%

Befo PRILE A A FRY R 5-55C 154480 +125/A
C 1544 __’+)LLF‘I%3OO—’\I B BEE0S R ERIEE
%,L:_}: °

BlRRIE
BoMR R -55+5C
%R 125+5C
BRI R 15 ~» 48
iz MIL-STD 202 Method 107

R%=%2.0%

il *.“ B B 40£2°C 49 48 & 90~95%1= ‘9'}’ B > TR
2% > 90~ 40N > 304 480OFF » £ 1,000hrs® 1! # ¥ 60
A\ﬁ_."/.__'- # ‘E_;E‘”E‘]’—E—'——%TL _3;4 °

iz JIS-C5201-1 4.24

AR%=%3.0%

B 07022 C 245 ¢ 54 g LT R > 904 480N > 304 48
OFF > 1,000 hrs®- 14 5 604~ 4804 + £ & Rl E 8 5 -

g5 JIS-C5201-1 4.25

AR%=%3.0%

it ar iv PR

BplBE TR A S ¢ 0 B A 510512°C 0

Class B 750-] P

ix 5 ASTM-B-809-95&EIA977

AR=+4.0%

'5“,L,$’7F1F|L5ﬁ SE 2 2
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7 leEplide AEEER R

F a_,’hﬁg,_/ﬁj

Unit : mm

[

A

B

2.90£0.05

0.350.05

2.90£0.05

0.350.05

4.50£0.05

1.15%0.05

5.9010.05

1.600.05

8 Sk B R
8.14 k& & & :=2um
8.2 45 :=3um
83T 4rd L HH
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9 HpTRT P (2 53R
9.1 2R 1547 iF 12!
9.1.1 Lead Free IR Reflow Soldering Profile

T
20 Pek 22043 C

20T OrHigher -e—-eemeveumy

Pre Heating Zone
-.-_,-.-----_.__-_._;:;._y
/

(c$)2ameradu

Heating time

%3iR i Bog wiE 260 +5/-0 C,104)

9.1.2 Lead Free Double-Wave Soldering Profile
T
()

250

second wave

=5 Kis

— 2 Ks

cooling

200 250
Time (Sec)
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9.2 i #Land Pattern Design(For Reflow Soldering) :
BB RE S BRUEDTEERBERFTE O )R RESI RN G R o KI TR
AR O N LR BUWE S r- T L

Unit:mm

C

1.6
2.8
2.8
3.5

(@) iE* > 3 E B IBZER o
(b) **4578:% b 238 % 258 @ a1 § 2 B CI2  H2S ~ NH3 ~ SO22 NO2 -

(C) ** LB AEe R 7% » &3k ~ LB RE B H -
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