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Quality/Service/innovation

IE-SP-116
1 EREE
1.1 AIREBEARRAGRIEED - MRS RoHSIRRASERMIKE RIE SR - EPEER
12 REMBERRAESFER -
1.3 FFEAEC-Q200 - FMHROEEMUEXK -

2 BIpl2E

(1)
B R~ BMHE BE BEU(FLH [E-SP-054)

TH : 2 mm Pitch Carrier Tape 10000 pcs
H1 : 2 mm Pitch Carrier Tape 20000 pcs
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
= 8 A O B 05(0805) EX. D=+ 0.5% H5 : 2 mm P?tch Carr?er Tape 50000 pcs
e EES 06(1206) 4-H% 10.20=10R2 Foy 1% H6 : 2 mm Pitch Carrier Tape 60000 pcs

12(1210) 10KQ=1002 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

BA : IR (EE)
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RAG %5 ik & EiE e/ BFERRIBIRES(ERSFR)

IE-SP-116
3 RBR
e BR= BR= T.CR PE{EEEE
BRI Iﬂﬁ BT BaE (ppm/°C) D(+0.5%) F(+1%)
ER EEZ BEGE E-96 E-96
+200 10Q<R<1IMQ 10Q<R<1IMQ
RAGO2 1W 50V 100V
(0402) 5 +400 1Q<R<100Q 1Q<R<100
+200 10Q<R<1IMQ 10Q<R<1IMQ
RAGO3 1W 75V 150V
(0603) 4 +400 1Q<R<100Q 1Q<R<100
RAGO5 2 +200 10Q<R<1IMQ 10Q<R<1IMQ
- 150V 200V
(0805) 5 w +400 1Q<R<100 1Q<R<100
RAGO6 1 +200 10Q<R<1IMQ 10Q<R<1IMQ
= 200V 400V
(1206) 2W +400 10<R<10Q 10<R<10Q
RAG12 3 +200 10Q<R<1IMQ 10Q<R<1IMQ
- 200V 400V
(1210) 4W +400 10<R<10Q 10<R<10Q
RAG20 3 +200 10Q<R<1IMQ 10Q<R<1IMQ
- 200V 400V
(2010) 4W +400 10<R<10Q 10<R<10Q
+200 10Q<R<1IMQ 10Q<R<1IMQ
RAG25 1w 200V 400V
(2512) +400 10<R<10Q 10<R<10Q
ERRESEE -55°C ~ +155°C
3.1 IIERZFEAR
FERRESE : -55 ~ 155 °C
BEREEBB70°CELISSC2E - X NEMEFLUEE Y -
\ O\
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RAG %5 ik & EiE e / BFERRIBIREZS(ERASFR)

IE-SP-116
32RBEER :
UHARETE TR > B TS (B B R A M B rms.) B -
SRTAARRE - BREZEEBBRERNZREEER  AUBSETEERR
REREE -
E= %EI—E@ISE*(V)
E=vRxP [ emeq
P=REETHZR(W)

3.3 Pulse Loading Capability
IKEINRFBLE NEERAREINE(P max)BR A EBR A OB
V peaks0402(100V) ~ 0603(150V) - 0805(200V) ~ 1206(400V) ~ 1210(400V) ~ 2010(400V) + 2512(400V)

Single Pulse
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RAG %5 ik & EiE e/ BFERRIBIRES(ERSFR)

IE-SP-116
Unit : mm
Dimension
L w H L1 L2

Type |Size Co
RAGO02 0402 1.00+0.10 | 0.50+0.05 | 0.30+0.05 | 0.20+0.10 | 0.25+0.10
RAGO3 0603 1.60+0.10 | 0.80+0.10 | 0.45+0.10 | 0.30+0.15 | 0.30+0.15
RAGO5 0805 2.00+0.10 | 1.25+0.10 | 0.50+0.10 | 0.35+0.20 | 0.35+0.15
RAGO06 1206 3.05+0.10 | 1.55+£0.10 | 0.55+0.10 | 0.45+£0.20 | 0.35+0.15
RAG12 1210 3.05+0.10 | 2.55+£0.10 | 0.55+0.10 | 0.50+0.20 | 0.50+0.20
RAG20 2010 5.00£0.20 | 2.50+0.20 | 0.55+0.10 | 0.60+0.20 | 0.60+0.20
RAG25 2512 6.30+£0.20 | 3.20+0.20 | 0.55+0.10 | 0.60+0.20 | 0.60+0.20

\
l

8 2 1
1 FEER Ceramic substrate 6 2nd friEE 2nd Protective coating
2 BHEANEER Bottom inner electrode | 7 F Marking
3 IEERERER Top inner electrode 8 RIE A ERE R Terminal inner electrode
4 BHE Resistive layer 9 Ni EEE Ni plating
5 1st fRiERE 1st Protective coating 10 Sn BE# Sn plating
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6 EEMHRIER
. Specifications
Item Conditions -
Resistors
High Put the specimens in the chamber with temperature of |2AR=+1.0%
|
J 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, [*R=%1.0%
Temperature
. 1000 cycles .
Cycling
JESD22 Method JA-104
Applied 2.5 times rated voltage for 5 seconds and release|2R=+1.0%
) the load for about 30 minutes, then measure its
Short Time _ _ .
resistance variance rate. (Rated voltage refer to item 3.
Overload o
general specifications)
Refer to JIS-C5201-14.13
Solder the specimens on the test PCB and put them into [4R=%2.0%
the constant temperature humidity chamber with 85+2
°C and 85+5%RH. Then apply the test voltage that
Biased calculates based on the 10% of rated power for 1000hrs.
Humidity  [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 aR=12.0%
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
The specimens are fully immersed into the Pb-free solder(2R%=+1.0%
pot, then take them out to stabilize for 1 hour or more
Resistance to |and measure of its resistance variance rate.
Soldering Heat [Temp of solder pot : 260+5°C.
Soldering duration : 10t1sec.
Experiment evidence AEC-Q200
5
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RAG %5 ik & EiE e / BFERRIBIREZS(ERASFR)

IE-SP-116

Item

Conditions

Specifications

Resistors

ESD

Put the specimens on the test fixture and two
(2)discharges (3KVDC) 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

. Soldering coverage over 95%

. At the edge of terminal, the object

underneath (e.g. white ceramic) shall

not expose.

Electrical
Characterization

R2-R1
TCR (ppm/C) = ( ) %106

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

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

Refer to item 3. general specifications
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RAG %5 ik & EiE e/ BFERRIBIRES(ERSFR)

(Bending Test)

Bending depth

(D) :

RAGO02 - 03 ~ 05=5mm

RAGO06 - 12=3mm

RAG20 ~ 25=2mm

Experiment evidence: AEC-Q200

IE-SP-116
o Specifications
Item Conditions -
Resistors
Solder the specimens on the test PCB and put the PCBA |2R=%1.0%
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.
load.
Board Flex

Sulfuration
Test

Class : A [temperature of 60+2°Cfor 1000hrs
Refer to ASTM-B-809-95&EIA977

Put the tested resistor in sulfur vapor, at a

AR=+4.0% Refer to item 3.

general

specification

7 FREASBERESAIUE

B HEMmENR Unit : mm
P A > DIM
TYPE A °
) O ] RAGO2 0.80+0.05 | 0.24+0.05
5 RAGO3 1.35£0.05 | 0.35£0.05
™ C. RAGO5 1.80£0.05 | 0.35+0.05
RAGO6 2.90£0.05 | 0.35+0.05
RAG12 2.90£0.05 | 0.35£0.05
@ Current Terminal
RAG20 4.50£0.05 | 1.15+0.05
(=) voltage Terminal RAG25 5.90+0.05 | 1.60+0.05
8 EEEE
81|REEE : 22um
8.2 ﬁ% >3pm
&%*:’Eﬂ%iiﬁm

ZERBREBBZIBRE0.1% K EE 25 (2) U LK -

EWICETRY -
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RAG %51 k& /25 fe R BERR R B RES(ERASER)
- T iE=spPu116

10 HilTERARIA (tBEE  FEFPERENREREERERR)
10.1 &R HIRME -
(a) Lead Free IR Reflow Soldering Profile(ff&J-STD-020)

200

Time within 5°C
of peazg( temperature s
seconds
250 ( ) 4'7 T Peak temperatire
255-260"C
217 ! Ramp-Up Ramp-Down
— 3°Clsec max B°C/sec max
O 200— - e m—
- l \
@ J \
a2 |
B 150———— |
E / | |
S .o Preheat / Soak | Reflow
= |(60~120 seconds) Time above 217°C
I % (60 = 150 seconds)
50 ' '| -
|
0 1 |
i] 30 (=0 L= 1] 120 150 180 210 240 270 300

Time (seconds)
tBat B ESMm&E260+5/-0 °C - 10# -
(b) ¥R E55745:350+10°C, 32K -
10.2 #&%Land Pattern Design (For Reflow Soldering) :

BITHRIEER - FEENSHERBRZEINA/NNERENARMBEEEIE -
RETBER AR EZRHERERESBINEE -

Unit : mm
DIM
TYPE A ° ¢
‘ RAG02 05 | 15 | 06
O RAGO3 08 | 21 | 09
j ‘A ) RAGO5 12 | 30 | 13
] 5 k RAGO6 22 | 42 | 16
g RAG12 22 | 42 | 28
RAG20 35 | 61 | 28
RAG25 38 | 80 | 35
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103 AEEFEAEM
ZEmeBRAEETHLE  RALEGEARTOERERIARE - ERLRSER®
B 7BE BRHIBREE ARIEmBRZAEEFEAEE - REARR
WNAR - B EMMERFARALECETRRZEE -
(a) FIR ~ fREE - Sy - FIAERIETT
(b) EFFEFIES - FEARERIEE T
(c) MERERARIEHIEE IT

104 ERRIFESSEIR
EEPIRBRRFBIARRRENMRE NMERAAQTEm(EREARRKRI FR) - BIFES
M EMERRIES AR ERTEREEN -
(a) EAR SRS RZIRIE -
(b) REEEBEERREMEERMEREE ZIRIE: CI12 ~ H2S ~ NH3 » SO2K&NO2 -
(c) RIERRBERISTER - EFEK B - (tBmAERAE -
(d) EAEREA G EMERVRIARE S EB AT EMR -
(e) RIBHERZEMN - FBERKAEBREBEMEEREmMEN - R ERRTENE
E2ss0 -

105 BREBHEEEEIR ¢
REMOUBEHRERBIHMENEm ZINBERRX - FIRCHNREBARENFRT  BR
BESREMRBZERRFEMNEERT -

10.6 FEKRBRIEEIRSIR .

(a) FERFEREBEEZ K IRERE BB EDBER -

(b) ENRIE M (PCB) 2 Mk B EE 1852 LI/ VIMRIF - EREIRIEEMR(PCB)ZE
HEHZHEHREWIEMET -

(c) BEHFRREFHENXRHEEAEH - LHEDRBLRAEER - R/ EEH
F - BUsERERE EHIEMIKRIEE -

(d) EEBEERBBFOEARAERF(IRER)EER - WARERNREFRERE -

(e) EHZEMBFEETIBRME NG MER - THZEHELZRET - BIRRR
Rzt -
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RAG %5l R & SIS EiE SR iEe 2 (ER%H)
X STF T3

11 REFRmRERSG
11.1 EREFIRIRE2515°C ~ 60+15% 2R Mol féF —F -
112 #REFEFN NRBRIE - URFEEmMMENRHERY  8E - Clp -~ HS
NHs » SO, ANO,EEERERERIHF - Bo0t B ST ~ 45585 -
113 EmiRE - FRIHREMRENLERERAD - BREE - KB - GRIUBEEMEm
FIRYARFERIE -

i

12 EFEMEmMTERIME L TRIREETIRR (GNP BEIKRE)

BFEREMTRIEHIE B OISR

13 M
13.1 XXHHEFT A% 2R (QA-QR-027)
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RAG %5l R & SIS EiE SR iEe 2 (ER%H)
R EER

RALEC KEZHHEMAEFH 4" RALEC" ) ARE A EmBERAEN(EFEARRKE
RS - Bt BAMBER)FEESNETER - AR ATE - MAREUERE - RALEC
o] BERBR ¥ E MR A ETTE N ~ BRIEE - BASTEM -

RALEC IR EEmEARBHREN ZERAM B T U EmISEEEARTOEGE - (RE

[EIER - RREFFHRABRER - RALEC AFERU M ZSE : ()REASERET
RALEC EmmEEZETWKFIBEEE - (IVEAKAAEEE - SFEARRKRE RALEC EMmFh
SRR RALEC EmERNAEBRRZEEES - BEEE - FhHEE - BEMEE 77
EMBEAMBERE - RINEARAERNRE  BREMERRBHRAR  FR2E - X

RALEC RItEmERMEBERE AL  FERARTOUBERMNES#ERE  TAERARS
RALEC EmiifEls - asEEmMA BB T ZEWRER L - RALEC Frig KRV KFAERER
EmER EXITEE - 198EERM - RALEC HRIRAZSKIMEZR X UJERER - A
FRETUERFAET  RAZSEFZFEERR - BMHRET#IE - E751% RALEC EmERR
BEHMAMRREGES  BRRETOUREPZHES - FREENFIERERKAET - #BIHE
J3EdE - A5 RALEC IR EmRVERG T EU OB EBAVERITELAA - & b -

ICERFMR R Z ERMERRIBEMRE - EMAZEER - RALEC (RBERILATASZITANZ
PhE#EN  EUEmEBEREZLLECN 2fi -
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