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IE-SP-118
1 EREE
1.1 AREEARRATRIEE R - EREFSRoOHSIFRNWEIR S R EMEE -
12 REMBRARSREBEESFER -
1.3 RATO1IRFEAEC-Q200 - Z4R 1M Z5K;
HEHRIFFAEC-Q200, ZHHROSEHEMEK -

2 BRI

(%)
RAT 05 R100 F TP
A5l R~ BMHE BE BENN{(FFZLH [E-SP-054)

TH : 2 mm Pitch Carrier Tape 10000 pcs

H1 : 2 mm Pitch Carrier Tape 20000 pcs
01(0201 H2 : 2 mm Pitch Carrier Tape 20000 pcs
02(0402 H3 : 2 mm Pitch Carrier Tape 30000 pcs
03(0603 H4 : 2 mm Pitch Carrier Tape 40000 pcs

F=+1% |H5 : 2 mm Pitch Carrier Tape 50000 pcs
J=£5% |H6 : 2 mm Pitch Carrier Tape 60000 pcs

RAT £3I{&fE | 05(0805
EiE&REHEz | 06(1206

4-15 EX.0.10=R100

—_ T O D D = —

12(1210 TP : 4 mm Pitch Carrier Tape 5000 pcs
20(2010 P2 : 4 mm Pitch Carrier Tape 10000 pcs
25(2512 P3 : 4 mm Pitch Carrier Tape 15000 pcs

P4 : 4 mm Pitch Carrier Tape 20000 pcs
TE : 4 mm Pitch Carrier Tape 4000 pcs
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IE-SP-118
3 B
| &= . TCR EEGE
+700 100mQ=R<200mQ
RATOL | 1\ | (704 1.76A £500 200mQ=R<400mQ
0201) | 20
£300 400mQ=R<1000mQ
+1500 30mQ<R<37mQ
+1200 37mQO<R<60mQ
RATOZ | 1 W | 1440 | 360A £600 60mO=R<100mQ
0402) | 16
£500 100mQ=<R<400mQ
+300 400mQ=R<1000mQ
+1500 10mQ<R<30mQ
+1500 30mO<R<37mQ
RATO3 | 1\ | 1ga | 456A +1200 37mO=R<60mQ
(0603) | 10
+600 60mO=R<100mQ
+200 100mQ=R<1000mQ
+1500 10mQ<R<20mQ
+1200 20mO<R<33mQ
ﬁfég%? %w 250A | 6.25A £800 33mO<R<50mQ
+600 50mQ<R<100mQ
£300 100mQ=R<1000mQ
+£1200 20mO<R<25mQ
RATO6 | 1 +1000 25mO<R<50mQ
(1206) | 3 W 4.08A 10.20A +600 50mQ<R<100mQ
£300 100mQ=R<1000mQ
+1000 20mQ<R<25mQ
RATI2 1 £700 25mO<R<50mQ
12100 | 2 W | >00A | 123504 +400 50mQ=R<100mQ
£300 100mQ=R<1000mQ
+1200 20mO<R<25mQ)
RAT20 | 3 £900 25mO<R<50mQ
(2010) 5 W 6.12A 1531A +500 50mQ<R<100mQ
£300 100mQ=R<1000mQ
+1200 20mQO<R<25mQ
RAT25 £900 25mO<R<50mQ
2512 | W N N 50mQO=R<100mQ)
£300 100mQ=R<1000mQ
ERRERE 755°C ~ +155°C(0201: -55°C ~ +125°C)
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31 IRZFEAR
BE RATO1 (0201) HE
EJEE
mE -55°C ~ +125°C - 55°C ~ +155°C
g E
sanm BEREZEIBB70°CE125°C2E - ThERTIR NEF B REEBB70°CEL1S5°CZE - ThERTIR N E
" B TLUEEZ - HMBRTUEEZ -
100% — > 100% ))
1 80% 80%
* 5 S
= 5 50% § 60%
| E L - 0
i3] & 2
4% 20% 0%
0% 0%
-55 20 40 60 80 100 125140 160 55 20 40 60 80 100 120 140 155 170
Ambient Temperature(°C) Ambient Temperature(°C)
32ZBEENM :
HREEHE ZBEREAR A (EAHERBMEMS.)ER
o B R’ATKE - BREZEEBBRABRAZESERE ISR EERAH
RTESEM °
_ [_P /R |=38 2 ETR(A)
- P=28E TR (W)
R=2TEMAE(Q)
4 R~
Unit : mm
Dimension
I L W H L1 L2
Type Size Co
3 RATO1 0201 0.60+0.03 | 0.30+0.03 | 0.23+0.03 | 0.15+0.05 | 0.15+0.05
1 | RATO02 0402 1.00+0.10 | 0.50+0.05 | 0.30+0.10 | 0.25+0.10 | 0.20+0.15
. L - RATO3 0603 1.60+0.10 | 0.80+0.10 | 0.45+0.10 | 0.25+0.15 | 0.35+0.15
T L1 RATO5 0805 2.00£0.10 | 1.25+0.10 | 0.50+0.10 | 0.35+0.20 | 0.35+0.20
T —— -‘-Ij RATO6 1206 3.05+0.10 | 1.55+0.10 | 0.50+0.10 | 0.45+0.20 | 0.55+0.25
-L2‘ L2 ''| RAT12 1210 3.05+0.10 | 2.55+0.10 | 0.55+0.10 | 0.50+0.20 | 0.50+0.20
LI L RAT20 2010 5.00+0.20 | 2.50+0.20 | 0.60+0.10 | 0.65+0.20 | 0.65+0.20
RAT25 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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IE-SP-118

5 &iEE
Bottom Side

11 6 4 10

Top Side

8 2
1 PBEEMNR Ceramic substrate 7 | 2ndEEAEIEMR |2nd Bottom inner electrode
2 IEEREPE R Top inner electrode 8 G2+MK[E G2 layer+Marking
3 EHE Resistive layer 9 RIEIAEIEMR | Terminal inner electrode
4 | Ist5EAEREM | 1stBottom inner electrode | 10 NifZE ik Ni plating
5 1stiRE=E 1st Protective coating 11 SnZEE Sn plating
6 2ndfRERE 2nd Protective coating
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IE-SP-118
6 EHEMHBIER
. Specifications
Item Conditions
High Put the specimens in the chamber with temperature of |2R%=%2.0%
[
9 155+3°C for 1000 hours. Then take them out to stabilize
Temperature |,
in room temperature for 24+4hr or more, and measure
Exposure ) ) )
of its resistance variance rate.
(Storage) . .
Experiment evidence: AEC-Q200
-55~+155°C, soak time 30min - Transition Time :1minute, |2AR%=+2.0%
Temperature
. 1000 cycles .
Cycling
JESD22 Method JA-104
Applied 2.5 times rated current for 5 seconds and 2R%=+2.0%
. release the load for about 30 minutes, then measure its
Short Time , ,
resistance variance rate.
Overload . o
(Rated current refers to item 3.general specifications)
Refer to JIS-C5201-1 4.13
Solder the specimens on the test PCB and put them into |4R%=%3.0%
the constant temperature humidity chamber with
85+2°C
Biased and 85+5%RH. Then apply the test voltage that
iase
Humidit calculates based on the 10% of rated power for 1000hrs.
umidi
Y 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
Put the tested resistor in chamber under temperature sR%=%3.0%
70+2°Cand load the rated voltage for 90 minutes on, 30
Operational  |minutes off, total 1000 hours. Then leaving the tested
Life resistor in room temperature for 60 minutes, and
measure its resistance variance rate
MIL-STD-202 Method 108
5
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(Bending Test)

Bending depth

D:0402 - 0603 ~ 0805=5mm
0201 ~ 1206 ~ 1210=3mm

2010 ~ 2512=2mm

Experiment evidence: AEC-Q200

IE-SP-118
. Specifications
Item Conditions -
Resistors
Solder the specimens on the test PCB and put the PCBA |4R%=12.0%
onto the Bending Tester. Add force at the central part of
PCB, and the duration of the applied forces shall be No mechanical damage, peel-off of side
60 (+ 5) Sec. Measure of its resistance variance rate in end or chip crack.
Board Flex |load.

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

sR%=+2.0%

ESD

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 2000Q2 and 150pF respectively.

Experiment evidence AEC-Q200

sR%=%3.0%
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IE-SP-118

Item

Conditions

Specifications

Resistors

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)
R1(T2-T1)
R1: Resistance at room temperature (Q)
R2: Resistance at -55°C or +125°C(Q)
T1: Room temperature (°C)

T2: Temperature -55°C or +125°C
Experiment evidence: AEC-Q200

TCR(ppm/°C)= x10°

Refer to item 3. General specifications

Sulfuration
Test

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

aR=+4.0%

Refer to item 3.

general

specifications
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IE-SP-118
7 FREAFBZIZESAUE
HHEMmE R Unit : mm
DIM
< A > A B
TYPE
RATO1 044+0.05 | 0.22+0.05
O O 3 RATO02 0.80+0.05 | 0.24+0.05
® c B RATO3 1.35:0.05 | 0.35£0.05
RATO5 1.80+0.05 | 0.35+0.05
RATO6 2.90+0.05 | 0.35+0.05
@c:urrent Terminal RAT12 2.90+0.05 | 0.35+0.05
@ Voltage Terminal RAT20 4.50+0.05 1.15+0.05
RAT25 5.90+005 | 1.60+0.05
8.1IEENIHEE : 22um
8.2 #Ei#HE(Tin) : 23um
O EIZEZERIBIIRE
F—ReelZE=ERERBEZIBERH0.1% BB 2FH(Z) U LR - 2®W AN -
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IE-SP-118
10 #ilTERRIE (tAEZ  FEPEAKKERERERE)
10.1 EZE R HIRG -
(a) Lead Free IR Reflow Soldering Profile(fF&J-STD-020)
e Time within 5°C
e .
s
017 | Ramp-Up Ramp-Down
— 3°Clsec max 6°C/sec max
Q200 \
=
: \
g oo
2
E 100 Preheat/Soak | . Reflow
(60-120 seconds) Time above 217°C
(60 = 150 seconds)
!
0 | _
] 30 =] = 120 180 180 210 240 270 300
Time (seconds)
it . EFHSME260 +5/-0 °C,10% -
(b) Lead Free Double-Wave Soldering Profile(Z@A0603(2)MU EZ Em
T
C 10s
o N
2501 -{I.SI.C.'“P}PE.E ..... second wave
200 - first wavé | __5 s
150 =
100 +
. F S codling R,
0
0 50 100 150 200 250
Time (Sec)
(c) KB#EEHF A : 350+£10°C 32 -
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10.2 &5 Land Pattern Design (For Reflow Soldering) :
STHFHIRER - BEENSRERBEEZERENA/NNEREN AR MBEEEIE -
AT EBEE  ALEZRHERERESIENNTE -

Unit : mm
DIM
TYPE A ® ¢
RATO1 0.3 1.0 0.4
¥ RATO2 0.5 1.5 0.6
O" RATO3 0.8 2.1 0.9
<A RATO5 1.2 3.0 1.3
p B q RAT06 2.2 4.2 1.6
RAT12 2.2 4.2 2.8
RAT20 3.5 6.1 2.8
RAT25 3.8 8.0 3.5
103 REEFREASEE :

ZEmeBRAEETRHE - RALECGRARTEIERERIAERE N - ERIREEm
B 7IBE BRYEBXRRE - AR EmBERZAEEFRASRE - SFEARR
WMRPIR - A EMEAFHERALECETTERZESEMA -

(a) &R ~ REE - Bff - FIREFIE T

(b) &F@EPIE ~ BERRIETIEETT

(c) AEPIRARIZEHEE T

104 ERRIFEESEIR
EEPIBERREARREAMNE NMEAT AT Em(EREARREN MIR) - AIFEHE
M EMERRIRESRIFR EmTERIEEY -
(a) EARESRESRZIR
(b) REEERESERREMEERMRIE ZEER: CI12 - H2S » NH3 » SO2KNO2 -
() MIFRBERRIZEHER - K - H - EE2mABEHREL -
(d) EAFFRRER 2 Hilesl Eth EE M RIRT SN EE AN AT Em
(e) RIFSHE 2B - BEAKAMBFREERZEREMPEL - 4R ERRTEE
ENEES)
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IE-SP-118
105 BREBHEEIEEIR ¢
REMOUBEHRERBIMEREm ZINBERRX - FIBRCHNREBREMERT - &%
BESREMRBZERRFEMNEERT -

106 fEENEEREIR ¢

(a) 1FERTREREBEEZ KIRERE RIREMEDRE -

(b) ENRIEBEEM(PCB) 2 Fsk Bl E 2 i 5e LI/ VOERTE - BB HIRIEEEM(PCB)Z &
MEHZHEHRSIEMES] -

() EBEFBRBEFRENRBEAER  LEHENXRBLBAEER BERHFEEM
£ BogERRE EAEMKERES -

(d) EEHEREROUEARAERFIKER)EER - W ARERNREFRRIE

(e) EHZEMBHESIBERNE MO AER - ToZRBHEZEZRE - BERAR
FRZEMY -

11 REFRRERG
11.1 EREFIRIE2515°C ~ 60+ 15% 2R M olféF —_5F -
112 #RERBEFN NERFIRIE - URTEEMMEANRSHERM - 8E - Cl12 - H2S -
NH3 - SO2KNO2EEMMRIZNZFT - GBS - FEHFT -
113 EmiRE - FRISBEREMRENLERAD - BREE - KEMEE - GRITBEEME

AR e AEE RIS -

12 EFEREMERINMELTRIREETRE RGN EIKE)

BT ERER SRR B

13 B4
13.1 XH1EET s #R(QA-QR-027)
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e

RALEC REZHEEMGER (DL N 7" RALEC" ) AR O ERBREERN(EFEEARRE
RS~ Bt - BAMBER)FESNETER - AR ATE - MAREUEE - RALEC
o] BefEls Y E MR EETE N ~ BRI E - MASTEM -

RALEC IREEmEARBHREN ZERM B T U EMINSEEEARTOEGE - (RE

[EIER - IRREFFRABENRN - RALEC AR M ZSE : (\REASERET
RALEC EmMmEEZERMABEE - (VERUMIEEE - EFEARRKRE RALEC ZmFPR
SR EER RALEC EmERNAEBRRIZEEES - BEEE - FhHEE - BEMEE 77
EMIBEIMHEHES - K(INVEUMAERNRE  BREMBRAREARER  FEE K

RALEC RItEmERREBERE AL  FAERARTOUERMNESNMERE  TAERARS
RALEC Zm#[ER - clse EMA BB T ZEIEA L - RALEC FriR KRV RFABRIEER
%ﬁﬁ%ﬁﬁtﬁ@?ﬁ?ﬁi@% IIREERHK - RALECHRRAZSRMESR KT ERGER - A
FEEURBART  KAZSESZZFBER - BHRETFIE - E7i% RALEC EmERR
BHMMRRRRES ABRRETAREFZHES - FIEERNBERKEE - #HE
J3EAE - A5 RALEC IR EmRVERG T EU OB EBAVERITELAR - & i -

ICEPMR M BAERRIBEMMER  EMAREER - RALEC RAEIABTASITENZ
RN EUEmBERELLECN 2 -
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