RAT RERHEMER R ERRZRIBIRES (EREFR)

Quality/Searvice/Innovaltion

IE-SP-070

1 EREE
1.1 AR EARRATRA RS - BRRTESROHSIFRWEIRSE A EMH== -
12 REMBRARSREBEESER -
1.3 RATO05/RATO1F5AEC-Q200 - FAR1EEMEXK
RATO2(2) A LB RIFF S AEC-Q200 - SHROEFHEHEK

2 BIRIZTE

()
k]l R~ BiRE BE BENN(FFZLH IE-SP-054)
Q1 : 1 mm Pitch Carrier Tape 20000 pcs
QE : 1 mm Pitch Carrier Tape 150000 pcs
TH : 2 mm Pitch Carrier Tape 10000 pcs
EX.10Q=100 HO : 2 mm Pitch Carrier Tape 15000 pcs
005(01005)| 3~ 4.7Q=4R7 H1 : 2 mm Pitch Carrier Tape 20000 pcs
01(0201) JUMPER=000 H2 : 2 mm Pitch Carrier Tape 20000 pcs
02(0402) B =+ 0.1% |H3 : 2 mm Pitch Carrier Tape 30000 pcs
=5 03(0603) D=+ 0.5% |H4 : 2 mm Pitch Carrier Tape 40000 pcs
N .o | 05(0805) F=+1% H5 : 2 mm Pitch Carrier Tape 50000 pcs
SRR EHE . .
06(1206) G=% 2% |H6 : 2 mm Pitch Carrier Tape 60000 pcs
12(1210) J=+5% TP : 4 mm Pitch Carrier Tape 5000 pcs
20(2010) P2 : 4 mm Pitch Carrier Tape 10000 pcs
25(2512) 4-TE EX. %gég_:]]:ggzz P3 : 4 mm Pitch Carrier Tape 15000 pcs
P4 : 4 mm Pitch Carrier Tape 20000 pcs
TE : 4 mm Pitch Carrier Tape 4000 pcs
E6 : 8 mm Pitch Carrier Tape 2000 pcs
BA : HUE(RE)
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RAT SEREERRE

S PHR R IRIRES(ERASER)

Quality/Service/Innovation
IE-SP-070
2
3 WRIBR
JUMPER JUMPER
s RS 515 T.CR PE{EEEE 0Q) 0Q)
BRI I}j$ BE | BEF | (ppm/°C) BAREE R PR{E
ER EE | REGE B(+0.1%) D(£0.5%) F(+1%) G(£2%) *~ J(£5%)| J F J F
E-24 - E-96 E-24 - E-96 E-24 - E-96 E-24 (£5%) | (£1%) | (£5%) | (£1%)
-200
RATOOS| 1 | | | | e s 10=R<10Q 100mQ{100mQ
—W 15V 30V +600 0.5A 0.5A
(01005) | 32 MAX | MAX
+250 | - | - 10Q<R<10MQ
-200
RATO2 | 2 | | | - 1Q<R<10Q 10<R<10Q 10Q<R<10Q 50mQ
—W 25V 50V +400 0.5A - -
(0201) | 20 MAX
+200 47Q<R<1IMQ 10Q<R<10MQ 10Q<R<10MQ 10Q<R<10MQ
RATO02 +100 100Q<R<1MQ 10Q<R<IMQ 10Q<R<22MQ 10Q<R<22MQ 50mQ | 35mQ
—W 50V 100V 1A 1.33A
(0402) | 16 £200 | 0 - | e 1Q<R<10Q 10Q<R<10Q MAX. | MAX.
RATO3 | 1 +100 100Q<R<1IMQ 10Q<R<1IMQ 10Q<R<22MQ 10Q<R<22MQ 50mQ | 25mQ
—W 75V 150V 1A 2A
(0603) | 10 £200 | - 10<R<100 10<R<10Q 10<R<10Q MAX. | MAX.
RATO5 | 1 +100 100Q<R<1IMQ 10Q<R<10MQ 10Q<R<27MQ 10Q<R<27MQ 50mQ | 20mQ
—W 150V 300V 2A 2.5A
(0805) | 8 £200 | - 10<R<100 10<R<10Q 10<R<10Q MAX. | MAX.
RATO06 +100 10Q<R<1IMQ 10Q<R<10MQ 10Q<R<27MQ 10Q<R<27MQ 50mQ | 20mQ
—W 200V 400V 2A 3.5A
(1206) | 4 +200 30<R<10Q 10<R<10Q 10<R<10Q 10<R<10Q MAX. | MAX.
RAT12 +100 100Q<R<1MQ 10Q<R<10MQ 10Q<R<27MQ 10Q<R<27MQ 50mQ | 20mQ
—W | 200V | 400V 2A 4A
(1210) £200 | - | e 1Q<R<10Q 1Q<R<10Q MAX. | MAX.
RAT20 +100 100Q<R<1MQ 10Q<R<10MQ 10Q<R<20MQ 10Q<R<20MQ 50mQ | 20mQ
—W | 200V | 400V 2A 5A
(2010) £200 | | e 1Q<R<10Q 1Q<R<10Q MAX. | MAX.
RAT25 +100 100Q<R<1MQ 10Q<R<10MQ 10Q<R<20MQ 10Q<R<20MQ 50mQ | 20mQ
1w 200V | 400V 2A 7A
(2512) £200 | | e 1Q<R<10Q 1Q<R<10Q MAX. | MAX.
RRELHE -55°C ~ +155°C (01005/0201:-55°C ~ +125°C)
31 INERRBHAR
eyl RATOO05 (01005)/RATO1 (0201) HE
mE -55°C ~ +125°C - 55°C ~ +155°C
&
sapA BEREEBB70°CE125°CE - ERUBR NE|FBRESEBRB70°CE155°C2[E - ThERTE NE
A.
HETUEEZ - HERTUEEZ -
\ N\ NN\
100% =—3 100% =2 2
Ij] 80% 80%
pr = —
_ g 60% 3
= T s 60%
= : g
- B 70 & 70
" g 40% 2 40%
H g 20% E
o 20%
4R
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)
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RAT REREERREMEBRABELES(ERER)

Quality/Servicedinnovation

IE-SP-070

3288 ER :
HREENER ZBERFRX A (EBABEEREYEMmMS.)ER -
o RIATKE - BXREZEEBBRABRAZESERE ISR EERAH
EEEE -

/ E=EEEE(V)
E=yRxP R=1HEEQ)
P=REEINZE(W)
4 R+t
Unit : mm
Dimension
L w H L1 L2
Type |Size Co

2| [RAT005| 01005 |0.40+0.02 | 0.20+0.02 | 0.13£0.02 | 0.10£0.03 | 0.10+0.03
RATO1 | 0201 |0.60+0.03 | 0.30+0.03 | 0.23+0.03 | 0.10+0.05 | 0.15+0.05
L | RATO2 | 0402 |1.00+0.10 | 0.50+0.05 | 0.30+0.05 | 0.20+0.10 | 0.25+0.10
RATO3 | 0603 |1.60+0.10|0.80+0.10 | 0.45+0.10 | 0.30£0.15 | 0.30£0.15
LU —~-'u | RATO5 | 0805 |2.00+0.10 |1.2540.10 | 0.50£0.10 | 0.35+0.20 | 0.35%0.15
| ]| RATO6 | 1206 |3.05+0.10 | 1.55+0.10 | 0.50+0.10 | 0.45+0.20 | 0.35+0.15
L2 12| | RATI2| 1210 [3.05+0.10255+0.10]0.55+0.10 | 0.50+0.20 | 0.50+0.20
| RAT20 | 2010 |5.00+0.20 | 2.50+0.20 | 0.55+0.10 | 0.60+0.20 | 0.60+0.20
RAT25 | 2512 |6.30+0.20 | 3.20+0.20 | 0.55+0.10 | 0.60+0.20 | 0.60+0.20
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RAT RERERER R ElRFRIBIRES (ERER)

Quality/Service/Innovation

5 &iEE

IE-SP-070

1 PBEEMN Ceramic substrate 6 | 2nd {R¥ERE | 2nd Protective coating
2 | BERNENEM | Bottom inner electrode | 7 FH5 Marking

3 | [EEREIEMR Top inner electrode 8 | AIEASLEMR | Terminal inner electrode
4 ErH = Resistive layer 9 Ni EEE Ni plating

5 1st RiERE 1st Protective coating 10 | Sn EE#E Sn plating
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RAT RERHEMER R ERRZRIBIRES (EREFR)

Quality/Searvice/Innovaltion
IE-SP-070
6 EHEMHRIER
Item Conditions Specifications#i1&
)= 154 Resistors Jumper
Put the specimens in the chamber with temperature of {01005 : Refer to item 3.
High 155+3°C for 1000 hours. Then take them out to sR=+2.0% general
i
J stabilize in room temperature for 24+4hr or more, and  |Others : specifications
Temperature ) ) )
measure of its resistance variance rate. 0.1% - 0.5% ~ 1% :
Exposure
2R=%1.0%
(Storage)
2% ~ 5% :
Experiment evidence: AEC-Q200 aR=+2.0%
-55~+155°C, soak time 30min- Transition Time :1minute, [cAR=+2.0% Refer to item 3.
Temperature
. 1000 cycles . general
Cycling L
JESD22 Method JA-104 specifications
Applied 2.5 times rated voltage for 5 seconds and 01005 : Refer to item 3.
release the load for about 30 minutes, then measure its [4R=+2.0% general
. resistance variance ate. Others : specifications
Short Time . P
(Rated voltage refer to item 3. general specifications) 0.1% - 0.5% ~ 1% :
Overload
aR=+1.0%
2% ~ 5% :
Refer to JIS-C5201-14.13 aR=+2.0%
Solder the specimens on the test PCB and put them into |01005 : Refer to item 3.
the constant temperature humidity chamber with 85+2 |2R=+5.0% general
°C and 85+5%RH. Then apply the test voltage that Others : specifications
Biased calculates based on the 10% of rated power for 1000hrs. |0.1% ~ 0.5% ~ 1% :
Humidity Then take them out to stabilize in room temperature for |2R=+2.0%
24+4hr or more, and measure of its resistance variance (2% * 5% :
rate. sR=+3.0%
Experiment evidence: AEC-Q200
Put the tested resistor in chamber under temperature ~ |01005 : Refer to item 3.
70+2°Cand load the rated voltage for 90 minutes on, 30 |4R=%5.0% general
o tional minutes off, total 1000 hours. Then leaving the tested  |Others : specifications
erationa
P i resistor in room temperature for 60 minutes, and 0.1% -~ 0.5% ~ 1% :
ife
measure its resistance variance rate sR=+2.0%
2% ~ 5% :
MIL-STD-202 Method 108 sR=%3.0%
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RAT RERHEMER R ERRZRIBIRES (EREFR)

Quality/Service/innovation
IE-SP-070

Item Conditions Specifications#i1&

IEH (F3es Resistors Jumper
The specimens are fully immersed into the Pb-free 01005 : Refer to item 3.
solder pot, then take them out to stabilize for 1 hour or [2R=+2.0% general

Resistance to |more and measure of its resistance variance rate. Others : specifications

Soldering Heat |Temp of solder pot : 260+5°C sR=+1.0%

Soldering duration : 10+1sec.
Experiment evidence AEC-Q200
Put the specimens on the test fixture and two aR=+3.0% Refer to item 3.
(2)discharges (2KVDC) shall be applied to each PUT, one general
(1) with a positive polarity and one (1) with a negative specifications
polarity. Afterwards, the specimens stabilize for 30min or

ESD 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
Test method: 1. Soldering coverage over 95%
Test item 1 (solder pot test): Method B 2. At the edge of terminal, the object
Precondition: underneath (e.g. white ceramic) shall
The specimens are subjected to 155°C dry bake for not expose.
4hrs+15min.
The specimens are immersed into the flux first, then fully
immersed into the solder pot, at a temperature of
Solderability |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
TCR(ppm/°C)= % x10° Refer to item 3. NA
R1: Resistance at room temperature (Q) general specifications
Electrical  |R2: Resistance at -55°Cor +125°C(Q)
Characterization |T1: Room temperature (°C)
T2: Temperature -55°C or +125°C
Experiment evidence: AEC-Q200
6
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Quality/Servicedinnovation

RAT SEREERRE

S PHERRIBIREZ (ERASFR)

(Bending Test)

Bending depth

IE-SP-070

Item Conditions Specifications#i1&

I5H (F35s Resistors Jumper
Solder the specimens on the test PCB and put the PCBA |2R=+1.0% Refer to item 3.
onto the Bending Tester. Add force at the central part of general
PCB, and the duration of the applied forces shall be specifications
60 (+ 5) Sec. Measure of its resistance variance rate in No mechanical damage, peel-off of side

Board Flex load. end or chip crack.

(D) :
02-03-05=5mm
0050106~ 12=3mm
20 ~ 25=2mm
Experiment evidence: AEC-Q200
) Put the tested resistor in sulfur vapor, at AR=+4.0% Refer to item 3.
Sulfuration
Tect Class : A |atemperature of 60+2°Cfor 1000hrs general
Refer to ASTM-B-809-95&EIA977 specifications
7 BEAGHERBESIUE
B HEEMWEH Unit : mm
) A , DIM A B
TYPE
RATO1 0.44+0.05 0.22+0.05
@ O 7'y RATO02 0.80+0.05 0.24+0.05
© G B RATO3 1.35£0.05 | 0.35:0.05
RATO5 1.80+0.05 0.35+0.05
RATO06 2.90+0.05 0.35+0.05
@ Current Terminal RAT12 2.90+£0.05 0.35+0.05
@ Voltage Terminal RAT20 4.50+0.05 1.15+0.05
RAT25 5.90+0.05 1.60+0.05
8 IKEERE
8 1#BEN)EE : 22um
,.\%%Jﬁ'(Tln) >3pm
9 BIRZERIAMRE

HF—ReelZE

IR BEZEAE20.1%K

EEIR ()AL - EWTETRY -
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Quality/Service/dnnovation

RAT 5 EFIERE S H EIR SRS Ee B (ERER)

IE-SP-070
10 FHTERRER : (LbREE - FERPERRKREREBRERE)
10.1 EZEHIRME -
(a) Lead Free IR Reflow Soldering Profile (£5&J-STD-020)
w00 Time within 5°C
ke .
1 e
217 ! Ramp-Up Ramp-Down
—_ 3°C/sec max B°C/sec max
Q 200 \
A
: \
® s
H \
S Preheat / Soak | . Reflow
= 1o (60-120 seconds) Time above 217°C
(60 = 150 seconds)
!
; ! :
u] 30 &0 an 120 180 180 210 240 270 300
Time (seconds)
it S &ESM®R260 +5/-0 °C, 107 -
(b) Lead Free Double-Wave Soldering Profile(ZA0603(2) U EZ Em
T
o I‘Ui
2301 -%1};._‘_5.2_59._( _____ second wave
200 - first wave ] ___5 s
150 4 200 Kis™] _2 "
o mceme 7]\
T e g,
0
0 50 100 150 200 250
Time (Sec)
(c) ¥&#EIEE557%5:350+10°C 32 -
8
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RAT RERERER R ElRFRIBIRES (ERER)

Quality/Service/innovation

IE-SP-070

10.2 &% Land Pattern Design (For Reflow Soldering) :
S HRIRER - FEENEHRERBEZERENA/NIFEZESN AR MBEBLEE -
WETERER - A EZEEHBEEREIIEMOTE -

Unit : mm
DIM
TYPE A ° ¢
RAT005 02 | 05 | 02
RATO1 03 | 10 | 04
O RAT02 05 | 15 | 06
'A ) RATO3 08 | 21 | 09
] 5 ‘ RATO5 12 | 30 | 13
> RATO6 22 | 42 | 16
RAT12 22 | 42 | 28
RAT20 35 | 61 | 28
RAT25 38 | 80 | 35

10.3)REBEFEA%SE :
ZEmMEBNRNAEETARE  RALECRARTEAEAERRIRE N - EREREER
B ZIBE BRYEXRRE - ARIEmERZAEEFRAESE - S EARR
MRRFIR - A EMBRAFERALECETERZESEA -
(a)’lLR ~ £r%% - Sffy - FIAERIETT

(b) EFFEFIE « FEARERIE T
(c) REFSRARTEHIE 7o

104 FRERIESIE :

HEPImARRNFERRIEIINE MERRAS Em(BFEARKRI FFIR) - RIFEE
N Bt ERIRIESAEREmSEREEM -

(@) ZRARSRERZIRIE -

(b) REEEREERREMEMMERE ZIRIRE: CI12 ~ H2S - NH3 » SO2KNO2 -

(c) RIEEREE @RI ERA - 81K B - EEm KA AE -

(d)ERIEEEE s BlEs it EEM RN SN EEA LT Em -

(e) RIFHE ZBE% - BEMAKAMBEREEAEBREMINER - #AERZTEE
R0 ZB L -

9
www.ralec.com

Version Date.2024/05/10



Quality/Sarvicednnaovation

RAT RERHEMER R ERRZRIBIRES (EREFR)
- TEsPOn0

105 ERBFHEIESIE ¢
REmMOUBEHRERBASMERNEm ZINBERKX - FIRCHNREBRENERT - &%
BESREMRBZERRBFHEMEEZRD -

10.6 FEKRBRIEEIRSIR .
(a) FERFEREEEZ K IRERE BREMEDBER -
(b) ENFIEBEEMR(PCB) 2 Fk Bl EE 1552 LIS/ MRIF - BIAEIRIEEMR(PCB)ZE

(c) BEEHFRREFHENXRHEEAEN - LHEDRBLBAEER - REAFEEH
E - BUsEERE EHEMIERIEE

(d) EERREREFIEARAERF(IRER)EER - WARERIREFFRIE

(e) EHZEMBFEE I BRME NG MER - THZEBHELZRET - BRRR
ErZ=H -

11 REFRMRERG
11.1 EREFIRIRE2525°C ~ 60+ 15% 2R Mol féF —_F -
112 #RERBEFN NERFIRIE - URTEEMMREARHERM - 8E - Cl12 - H2S
NH3 « SO2RNO2EBMIERIENZFN - BCES - KBS -
113 EmiRE - FRIEHREMRENLERERAD - BREE - KB - GRIUBEEMEm
EIRYARFERIE -

12 EFEREMERIMELUTRIREETER | OMAPEIKE)

BFEREMSRIEHIED BIELOPARES

13 B
13.1 X HEETac 2R (QA-QR-027)

10
www.ralec.com

Version Date.2024/05/10



Quality/Sarvicednnaovation

RAT SEREER R EMHRRBIRES(ERAER)
- T s
S HER

RALEC REAZHEEMGER (UL N #M#E" RALEC" ) ARE M ERBRERN(EFEARRE
ARt - Bl BAMBER)PEZNEMER - AEESATE - mEEEEEE - RALEC
O] BERBR ¥ EE AR B ETTE X ~ BRSNS - BASTEM -

RALEC IR EEmEARBHREN ZERMETUEmINSEEEARTOEGE - (RiE
[EIEMR - EIAREFFNERARREN - RALEC AFEEME M Z2EE : ()RR ERED
RALEC EmmEEZEWAFABELE - (VEWUAFABEELE - B EARKE RALEC ZmFR
SR ER RALEC EmEBRNAEBRRIZEEES - BREE - BhHEE  BEMEE 77
EMBENMHEEES - K(iNVEUMABEIRNRE  SREmBRAREARER  FEE K

RALEC RItEmERREBERE AL  AERARTOERMESMEERE  TABEARS
RALEC Zm#[ER - clse EMA BB T ZEIEA L - RALEC FriR KRV RFABRIEER
;%u‘?:ﬁ%ﬁﬁtﬂ’\]&ﬂﬁ@%% CIIREERHE - RALECHRRAZSRMESE K ERGER - A
HFETUERBAET  RAZSESZAIBER - MIHRETFIE - E75i% RALEC EmERR
BHMMRRRRES ABRREEAREFZHES - FIEERBERKEE - #HE
T3EAE - A5 RALEC IR EmRVERG TR DB E MR - & bt -

ICEPMR M BAERRIBEMMER  EMAREER - RALEC RAEIABTASITENZ
RN EUEmEBEREZLLECN 2 -
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