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1.3 RATO05/RATO01# & AEC Q200 &1 dE & R
RATO02(% )4 + 4] %] # & AEC- ono 80 iF 8 £
2 45 B4
(1)
RAT 02 100 |_J TH
4] ) 2 R kA ¢ #7434 % 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 3-7 4.7Q=4R7 H1 : 2 mm Pitch Carrier Tape 20000 pcs
01E0201)) JUMPER=000 H2 : 2 mm Pitch Carrier Tape 20000 pcs
02(0402 B =+ 0.1% [H3 : 2 mm Pitch Carrier Tape 30000 pcs
Ao 0350603; D=+ 0.5% |H4 : 2 mm Pitch Carrier Tape 40000 pcs
,,;: . 05(0805) F=+ 1% |H5 : 2 mm Pitch Carrier Tape 50000 pcs
Bk YRR 06(1206) G=+2% |H6 : 2 mm Pitch Carrier Tape 60000 pcs
2(1210) J=+ 5% TP : 4 mm Pitch Carrier Tape 5000 pcs
20(2010) P2 : 4 mm Pitch Carrier Tape 10000 pcs
25(2512) 4-75 EX. 10.2Q=10R2 P3 : 4 mm Pitch Carrier Tape 15000 pcs
10KQ=1002 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 : k(£ %)
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3 Rf4
JUMPER JUMPER
e &3 | &3 | TCR re (0Q) (0Q)
e g |FL|ELF (ppm/C) FEIR g
TR | AR | EARGE 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
RAT005 | 1 w0 | T | 1Q=R<10Q 100mQ | 100mQ
01008 | 55V | 18V | 3ov 05A | osa | 'PET O
32 250 | e | e 10Q<R=<10MQ
200
______ 10<R<10Q | 10=R<10Q | 1Q=R<10Q
e0n, | oW | 28V | sov 400 05A | — M2
20 +200 | 47Q=R=1MQ | 100=R=10MQ | 100<R=10MQ | 100 <R<10MQ
+100 | 1000=R=1MQ | 100<R=1MQ | 100<R=22MQ | 100<R=22MQ
R&Egz 1w | sov | 100v 1A | 1.33A f\;)R"XQ ?R/m?
(0402) 16 £200 | e | 10=R<10Q | 10=R<10Q : :
+100 | 1000=<R=1MQ | 100<R=1MQ | 100<R=22MQ | 100<R=<22MQ
R&E? L w | 75v | 150v 1A 2A f\;):\"xo f\m?
(0603) 10 F T — 10<R<10Q | 10=R<10Q | 10=R<10Q : :
+100 | 1000=<R=1MQ | 100<R=10MQ | 100<R=27MQ | 100<R=<27MQ
RO’;"(;‘;S 2w | 150v | 300v 2A | 2.5A f\;):\"xo f\%?
(0805) 8 F 2 T — 10<R<10Q | 10=R<10Q | 10=R<10Q : :
+100 | 100=R=1MQ | 100<R=10MQ | 100<R=27MQ | 100<R=<27MQ
RQE%S 1w | 200v | 400v 2A | 35A i;l)X"XQ fv%?
(1206) 4 +200 30=R<10Q | 10=R<10Q | 10=R<10Q | 1Q=<R<10Q : :
+100 | 1000<R=1MQ | 100<R=10MQ | 100<R=27MQ | 100<R=<27MQ
Ré::)z —w | 200v | 400v 2A 4A if:’xo %v%?
( ) 2 200 | 0 - | 10=<R<10Q 10=R<10Q : :
+100 | 1000<R=1MQ | 100<R=10MQ | 100<R=20MQ | 100 <R=<20MQ
Rﬁ‘;ﬁo 2w | 200v | 400v 2A 5A if:’xo %v%?
( ) 4 200 | 0 - | 10=<R<10Q 10=R<10Q : ’
+100 | 1000=R=1MQ | 10Q=R=10MQ |10Q=R=20MQ | 10Q=R=20MQ
R2A511'§5 1W | 200V | 400V 2A 7A iz)?xo %\%?
(2512) £200 | e | e 10=R<10Q | 1Q=R<10Q : :
3 &)if’lfl -55C ~+155C (01005/0201:-55C ~ +125C)
2, 2> s 12 .
3.1 # FF Ay &
Al RATO005 (01005)/RAT01 (0201) He
i
A —55C ~ +125C —55TC ~ +155C
S ¥ RIERFARBIOCII2C2ZRF " #FvRT [BREREFREBIOCIISSC2LRF HF7RT™
S E R E RV R R Blo 3 1003 %2 o
—& 70 Z 70
100 :\ 1oo—< :\
¥4 '\ RN
80 : 80
fti: —_ 1 \ H \
£ %0 : 3 : \
e e - \ it |
3 & 40 i ® 40 ,
p = : \ 125 = ; 155
T 1 | hs 1
M 2 ! \ 20 : |
v | \ ! :
) 0 0 < '
-55 20 40 60 80 100 120 140 160 -55 20 40 60 80 100 120 140 160
IEELRIE(C) BB E(C)
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IE-SP-070
32 LR R
W a A F 2 B (B Y S oskEms) R R -
T AN KT e P BEARBREAN LB TR AR
FLLRE -
E=%F <3 &(V)
E: RXP R=2Fire 5(Q)
P=17 2 % (W)
4 =
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
' | RATO2 0402 1.00+0.10 | 0.50+0.05 | 0.30+0.05 | 0.20+0.10 | 0.25+0.10

- L - RATO03 0603 1.60+0.10 0.80+0.10 0.45+0.10 | 0.30£0.15 | 0.30+0.15
L1 L1 RATO05 0805 2.00+0.10 1.25+£0.10 0.50+0.10 | 0.35+0.20 | 0.35+0.15
" — | RAT06 | 1206 | 3.05:0.10 | 1.55:0.10 | 0.50£0.10 | 0.45:0.20 | 0.35+0.15
L i I' RAT12 1210 3.05+0.10 2.55+0.10 0.55+0.10 | 0.50+0.20 | 0.50+0.20
L2 L2 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
5 W :
1 BEAF Ceramic substrate 6 2nd FE 2nd Protective coating
2 Fopiniie Bottom inner electrode 7 35 Marking
3 oo p IR R Top inner electrode 8 Rle pIRT AR Terminal inner electrode
4 =k Resistive layer 9 Ni & <48 Ni plating
5 1st w3 R 1st Protective coating 10 Sn & T4 Sn plating
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them out to stabilize in room temperature for 24+4hr or
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IE-SP-070
6 THIFRIE P

ltem Conditions Specifications#. 1%

#P iE Resistors Jumper
Put the specimens in the chamber with temperature of 01005 : Refer to item 3.
155+3°C for 1000 hours. Then take them out to stabilize |AR=%+2.0% general

High in room temperature for 24+4hr or more, and measure of its specifications

Temperature |resistance variance rate. Others :
Exposure 0.1% ~ 0.5% ~ 1% :
(Storage)  |Experiment evidence: AEC-Q200 AR=1.0%
2% ~ 5% :
AR=12.0%
Put the specimens in the High & low temperature test /AR=£2.0% Refer to item 3.
chamber with temperature varies from -55°C to 125°C for general
T 15 minutes and total 1000 cycles. Then take them out to specification
emperature e
Cycling stabilize in room temperature_ for 24+4hr or more, and
measure of its resistance variance rate.
Experiment evidence: AEC-Q200
Applied 2.5 times rated voltage for 5 seconds and release |01005 : Refer to item 3.
the load for about 30 minutes, then measure its resistance |AR=%£2.0% general
variance ate. specification
Short Time |(Rated voltage refer to item 3. general specifications) Others :
Overload 0.1% ~0.5% ~ 1% :
Refer to JIS-C5201-1 4.13 AR=+1.0%
2% ~ 5% :
AR=12.0%
Solder the specimens on the test PCB and put them into the|01005 : Refer to item 3.
constant temperature humidity chamber with 85+2°C and |/AR=£5.0% general
85+5%RH. Then apply the test voltage that calculates othere - specification
Biased Humidity based on the 10% of rated power for 1000hrs. Then take 0.10‘/?:? 0.5% ~ 1% :

more, and measure of its resistance variance rate. AR=£2.0%
2% ~ 5% :
Experiment evidence: AEC-Q200 AR=%3.0%
Solder the specimens on the test PCB and Put them in the |01005 : Refer to item 3.

chamber with temperature of 125+3°C and load the voltage
for 1000 hours. Then take them out to stabilize in room

/AR=+5.0%

general
specification

Operational temperature fer 24+4hr or more, and measure of its gzh;rf 0 5% - 19 -
Life resistance variance rate. _ A 0
Note: The input voltage shall refer to the power de-rating  |£AR=t2.0%
curve (referring to page 2,No.3.1) 2% ~ 5% :
AR=£3.0%
Experiment evidence: AEC-Q200
The specimens are fully immersed into the Pb-free solder (01005 : Refer to item 3.
pot, then take them out to stabilize for 1 hour or more and |AR=+2.0% general
, measure of its resistance variance rate. specification.
Resistance o |1omn of solder pot : 2605°C Others :
Soldering Heat AR=+1.0%

Soldering duration : 10+1sec.

Experiment evidence AEC-Q200

Version Date.2023/07/18
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RALEC RAT A2 % EW A PR IEBERREES (2 * Fx)
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IE-SP-070

Item Conditions Specifications#. 1%

7P iE Resistors Jumper
Put the specimens on the test fixture and two (2)discharges |/AR=+3.0% Refer to item 3.
(2KVDC) shall be applied to each PUT, one (1) with a general
positive polarity and one (1) with a negative polarity. specification
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.

ESD

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 not
The specimens are subjected to 155°C dry bake for expose.

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.

Solderability

Experiment evidence AEC-Q200
. (R2-R1) 6 Refer to item 3. general NA
TCR(ppm/C)= RI(T2-T1) x10 specifications
R1: Resistance at room temperature (Q)
Electrical R2: Resistance at -55°Cor +125°C (Q)
Characterization|T1: Room temperature (C)
T2: Temperature -55°C or +125C

Experiment evidence: AEC-Q200
Solder the specimens on the test PCB and put the PCBA |AR=£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 . specification
60 (+ 5) Sec. Measure of its resistance variance rate in No mechanical damage, peel-off of side end
load. or chip crack.

Board Flex |Bending depth
(Bending Test) |(D) :
02 ~ 03 ~ 05=5mm
005. 01 ~06 ~ 12=3mm
20 ~ 25=2mm

Experiment evidence: AEC-Q200

Put the tested resistor in sulfur vapor, at a|/AR=14.0% Refer to item 3.

Sulfuration ) temperature of 60+2°C for 1000hrs general
Test Class : A specification

Refer to ASTM-B-809-95&EIA977

5
www.ralec.com

Version Date.2023/07/18



N ¥ ~h 2 N AL 4
RALEC RAT 2 & # Byl * § e map g d (&% 5 %)
Quality/Service/innovation
IE-SP-070
7 IEERF e RiRFEREE
Faimsp Unit : mm
- DIM

- - TYPE A B
RATO1 0.44%0.05 0.22+0.05
RAT02 0.80%0.05 0.24+0.05
' . RATO03 1.3510.05 0.35+0.05
- - RATO05 1.80£0.05 0.35+0.05
RATO06 2.9010.05 0.35+0.05
D Creit Teriial RAT12 2.9010.05 0.35+0.05
_ RAT20 4.50+0.05 1.15£0.05
Voltage Terminal RAT25 5.900.05 1.60£0.05

8 4k AR :
814K 5 R =2 m
8.2 4. =3 um
3TN LB
TR
- ReelZ Bl #ic A 42:8 %85 2 80.1% %2 @ §23p(2 )1 pF > EA4L uiFene
6
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IE-SP-070
10 SAF® 5P 0 (L EEBW o TSR BRYFERT CAK)
10.1 22 3% B 47 15 & ¢
10.1.1 Lead Free IR Reflow Soldering Profile (## & J-STD-020D)
3 R _
230°C Or Higher
20
&
% =
@ 100 0t108
SoMenng Zone
50
Heating time =
hir: R 5% AR 260 +5/-0 C,104; -
10.1.2 Lead Free Double-Wave Soldering Profile(ig * 0603(7 )2+ 2. 2 &)
T
()
250
200 -
150 =
100 -
50 -..+"
0
0 50 100 150 200 250
Time (Sec)
10.1.3 % 485 47 > ;2:350£10°C 3Fj2 p o
.
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10.2 3% Land Pattern Design (For Reflow Soldering) :
BOOREARRERF S BREOTIEERFEERS DS IOREZEI TR R o
WP RBLPF > 3B g H T B KA R

Unit:mm
TYPE oM A B c
RAT005 0.2 0.5 0.2
‘ RATO1 0.3 1.0 0.4
o) RATO02 0.5 1.5 0.6
‘ RATO03 0.8 2.1 0.9
RATO05 1.2 3.0 1.3
B RATO06 2.2 4.2 1.6
" | RAT12 22 4.2 2.8
RAT20 3.5 6.1 2.8
RAT25 3.8 8.0 3.5

AB 73k RALECH 7 S @m i ¥ AHABET » # 7% LA SRR
ﬁﬁ%é%oi%ﬂ w£?7nﬁm+@?%ﬁ’é%@%ﬂ%%T%ﬁ’%
E

(b) &3 & ~ f”f
(c) kB A

104 & * B L L EA
FEPETANEARBEARETRY AL P A (845D N LT A7)0 PR A4
TN H S R L BKGLA B R

(@)E* 3 EF RLRHE -

()t &g e p fF* >0 H 8 a7 W2 k8 Cl2 - H2S - NH3 ~ SO22 NO2 -

(C)»*2tieidiine e # % » o5k~ ~ P F &R G BIRA -

(d) & * o2 ffad B FE M RHE L E R 2P 45

() 4Tt 2 ik F ¥ KA LA AA A TN A SR AR Lk

A v iE iﬂﬁ o
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10.5 ik L L F 90
ié%?ﬁ%*%@ﬁﬁﬁ%ﬁé 2 A ’WLium@m@ﬁﬁ@ﬁ’@w
FAFNASRKLZEL P A S o

106 T2 RZia L ¥ ¢

(@) ITEPFIAFET GG 2 FEE LB RS B -

(b) & ] T Be 4% (PCB) A B 2 B 2 & 2 H 48+ P ] o 4 150 %) 5 &) i 47 (PCB)< %
g EHT RS I BRES

(C)RIF > b RS FFEP % o % f
J’4?%ﬂm§Fﬂﬁ$%¥ﬁio

(d)# T mpr a7 iK% A B f PR )P > LR Y DR FERY

(@) 8 * %A SMF At P Y ERET IR AR 24 Y BRI 2R R LR
Feng o

KRB M f AT

w

11 #4752 SuF i e
1.1 28 3 k3 2545°C ~ 60215%2 ix 2 T ¥ 5 - & o
1.2 5P R 4e™ B 5 R ADPA SALE 2 BRI L S CI25 H2S
NH3 » SO22 NO2% fFra {5 # 1> 5k & é,j- . &g%g_% o
11.3&%#)1@“%@?%?; 2 fa R e FrEp e o B ¥ CHERE ERV RGN AN
TR AR o

12 3 LASB TR N THARREFET (8¢ B B)

T ELA&S AR ¢ v ik

13 Wi e
13.1 % i i 37224 4 (QA-QR-027)
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FELT ER

RALEC % # ‘ol gr (s (1™ n,yﬁa_”RALEC”)z iz fr ga
S TR M CRA) ¢ § i B 4 LR D 2
Vi SRR A S4p B ?&;M’;iﬁ{w: TR L AT A Ao

RALEC ##3tH & &.i¢ * %/\*3‘”%5 SEESET S e - SEEF A A L E R RS REE
J& R o iz AT B~ 42R ) » RALEC 7 7A:}7§ Ee Tz FE s ()FIRF AR I
RALECE"" A2z Fiw i"Lr)a FEs(i)Eiwzs vy §iE @457 " F] RALEC & & 97

# 8 y RALEC A FAp M cnf B4 2 & 8 42482 - W&#ﬁ% CERAT EIRRT
A r*#Fi’ AR T o 2 (il)iE P 2 4G BT TR 0 ¢ RRA SR OTERY 8 2RI

2 A o

RALEC #4 AR A 20" T3 if A7 Hizin FRACILALENE - ¥ 3sp» 0y
RALEC 2 &l » P avg A A~ 2 2@ g* + o RALEC *ti ez e 2 ¥75 il
ALY *fﬂ#ﬁ% Hoo % B RALEC #2042 R HmE R 2 7 BB il %

’1«%14’ P &RIEE F F [ERERF - 2%
PSS PRA RS S
4 F - m#& . % % RALEC #*

#H2 5T R % o fEd § S OK¥E - § © # RALEC & &
s HiE e AeY 228 AL TG R RE FIE 0

’ 2

it AS T RTINS G ong R 2R H B o

\m wﬂ H

/*Mr#ftx—‘ ;1*
MTF ’}’E? =

SR
[
\3¢

WA SRR AS AR L PO RALEC 3 Bzt p 372 ¥ (71 52
g

AS% I #%¢ 1 ECN2F
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