RWF series

Thick Film Automotive Chip Resistor

€ Features
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€ Applications

» Meet AEC-Q200 test for Automotive industry

» Suitable for lead free soldering

» Compatible with wave and reflow soldering

» ROHS compliant & Halogen Free

-

€ Dimensions

0402 1.00+0.05
0603 1.60+0.20
0805 2.00+0.20
1206 3.05+0.10
1210 3.05+0.10
1812 4.50+0.10
2010 5.00+0.20
1218 3.10+0.10
2512 6.30+0.20

0.50+0.05
0.80+0.15
1.25+0.15
1.60+0.20
2.50+0.20
3.10+0.20
2.50+0.20
4.60+0.10
3.20+0.20

0.30+0.10
0.40+0.10
0.50+0.15
0.55+0.15
0.55+0.15
0.55+0.05
0.55+0.10
0.55+0.05
0.55+0.10
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» Automotive Industry

» General Electronic devices

I1[Fjl2
I1TE]I2

0.15+0.10
0.30+0.20
0.30+0.15
0.40+0.20
0.50+0.20
0.55+0.25
0.60+0.25
0.40+0.20
0.60+0.25

0.20+0.10
0.30+0.10
0.40+0.15
0.50+0.20
0.50+0.20
0.70+0.20
0.60+0.20
0.50+0.20
0.60+0.20

Unit: mm
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€ Standard & High Power Electrical Specifications

Rated
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Resistance Range

Powet: W::Ji‘ng Ovh;ralzad 1 ' ; : Tgng:;arg&gre
i Voltage Voltage (PPMT)  B(10-1 u"':]:' i q"'.]:l - %.:' Range
D{H05%) G{2%) K(X10% )
Standard High
0402 0063w - 50 100 £300 - 1002~9900 | 1002~99007
£200 100~ | 1K~ 10Mo | 1K 2100
+400 3 111~9817 103~981
OB03 04%W 0125w s0% 1004 £200 - - 100~10M £
| no [ aoo-ma [rooemin | M
+400 - 101~9810 10~9.810
0505 0125w 0.25wW 150 3o0v | dzoo ) -l - 100~10M 0
+100 100~1Mn | 100~10M o .
+400 ] 111~9817 1r3~9817
1206 0.25%% 0.5 200 sonv | 200 | S s |7 100~10M10
£100 100~1M0 | 10a~10M o 4 .
. SO N s 1n-e8n | 1no-san
1210 0.33w 066w 200v 400 £200 - - 100~ 10M 53 -
R 100-1Mn | oo~ | S
+400 . 111~9817 1r3~98m ik
1512 o.sw W 2004 4004 £200 ) - 1002~10M 13
o | iooema [rooemn | .
e e e e e L Rl
2010 05w 1w 200 400 £200 - - 100~10M 0
+100 10n~1Mn | 10a~1om o i
O S N S 10-980 | 107990
1218 19 - 200 400 £200 - - 1003~10M 1
£100 100~ | 100~10M o x
£400 - 101~9810 103~9.810
2512 1wy 2y 200 400v | dzo0 ) T - 100~10M 0
+100 10n~1Mn | 10a~1om o :

@ Fornon-standard parts, please contact our zales dept.
@ Cperating Temperature Range | =557 ~+135357C .
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€ Low Ohm for Standard
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Resistance :
Range Operating
Max Working Max Overload Temperature
Rated Voltage (mQ}
Yoltage Yoltage i Range
Fit1% )
JL(5% )
0402 0.063 Wy 0.47-0.25Y 025Y 0624 % +500 470~590
...... 800 |......100~80
0503 04w 01 ~0.31% 031 Y 0775 1500 331~510
+400 511~830
SR LT, P Il
0505 0.125 % 0.04~0 354 035 0.875% R 2
' o ' e L el ... Wl
+400 331~590
...... 000 I
1500 51~100
0.05~0.5% v I (. N ] e s
1206 025w 125 Y S e
+400 331~590
+ e
+500 10~50 e
1500 51~100
0 .06~ 0.57 0.57 ¥
1210 033w 14254 iy 7 i
+1557C
1512 05w 0.07~0 7% 07 175V
2010 0.5y 0.07~0 7 o7y 175
1215 14y 0.1~0.99% 0aay 2475
0.1~0.99% 098y
2512 1 2475V o o
+400 531~590

@ For non-standard parts, please contact our sales dept.

& Operating Temperature Range

PSS - 1550
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€ Low Ohm for High Power

Resistance
Rated : Range Operating
Max Workin Max Overload T.C.R.
Power Rated Voltage Voltage g Voltage (PPM/0} (mg2) Temperature
at70’C F(+1%) Range
JEi5% )
0E03 0425w 011 ~0.35% 0352y oa7aY 500 331~510
4400 511~990
1000 A0ws0
0505 0,25 0.05~0.5% 0.497 4 1.244 +en0 s1=100
' o ' BERER b o LI T LTl
+400 331~980
______ L
500 51~100
0.07~0.7% 0Fody | 1753y e S
1206 0.5 1.758 v o it i
4400 F31~980
+300 1050 55T
1210 066 W 0.08~0.51Y 0.508 v 2.021 W
+1557C
1512 11y 0.1~099Y 0.995 v 2 487 W
2010 1 Wy 0.1~093v 0995y AT
2512 2w 0.14~1.41% 1.407 3516

1400 F31~890

@ For non-gandard parts, please contact our sales dept.
@ Cperating Tem perature Range | =550~ 41557,
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€ Standard & High Power for High Ohm

Rated Power
at 70¢C Max Max
Working Overload
Standard High Power Yoltage Voltage
0402 0 063 W 50V 100
0803 014 0125w S0 100
0505 01254 025w 150 300%
1206 025 W 0.5 W 200 400
1210 033 W 0EEW 200v 400
1812 0.5 14 200 400
200 0.5 W 1 W4 200 400
1218 1w 200 400
2512 1w 2 200 400

T.C.R.
(PPM/T)

00

Resistance Range

Fit1%)

101 M2

S4mM0

J{5% )

101 M0

100M 02
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Operating
Temperature
Range

-33'C

+155T

@For non-standard parts, please cortact our sales dept.
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€ Part Number

RWF 0805 F 10K ] M w
Type Size Tolerance R value Reel Size Package Quantity TCR
0402 F: £ 1% 0Q = OR Blank = 7" (Standard Size Blank: Standard
As below)
RWF 0603 G: + 2% 10KQ = 10K B= 13" 10= 10K per reel C: 25

0805 J: £ 5% 2.2KQ = 2K2 C=10" 20= 20K per reel
1206 B: £ 0.1%

1210 D: £ 0.5%

1812

2010

1218

2512

» Standard Package Q’ty for each size is as following.

TYPE Standard Package Q'ty

RWF0402 10K per reel
RWF0603 5K per reel
RWF0805 5K per reel
RWF1206 5K per reel
RWF1210 5K per reel
RWF1812 4K per reel
RWF2010 4K per reel
RWF1218 4K per reel
RWF2512 4K per reel
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€ Specification and Test Method
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Test Item Test Method Procedure Requirements
Temperature
Coefficient of [JIS C 5201-1 — 5
Resistance —— -557C ~+1557, 25°C is the reference temperature Refer to Ratings
(TC.R)
General : 2.5 times RCWV or Max. Overload voltage
Short Time  |JIS C 5201-1 whichever is less for 5 seconds. 1 : £(1.0%+0.05Q2)
Overload clause 4.13 High Power : 2.5 times RCWV or Max. Overload 5 1 +(2.0%+0.10))
voltage whichever is less for 2 seconds.
250 Peak: 250 ;' C____________
2307C orhigher-----4~%-----
200 o _..Pre Heating Zone 1 @ £(1.0%+0.050Q2)
IR Reflow Sony SS-00254 150]  ABOL cmmm sl rm i 15 : £(1.0%+0.05Q2)
100
Soldering Zone
20 Healing Time,
Leaching Sony SS-00254-9 (260+57C for 30 seconds. >95% Coverage
Solderin B +1 @ £(0.5%+0.05¢
9 e A1 260+5C for 10 seconds. ( N Q)
Heat clause 4.18 5 : +(1.0%+0.05Q)
0.1% - 0.5% ~ 1% :
Temperature [JIS C 5201-1 _EE o +(0.5%+0.05Q2)
Cycing  |clause 4.19 RSO 2% - 5% :
+(1.0%+0.10Q2)
i : 1 £(1.0%+0.05¢
Electric Iron  |Sony SS-00254-5 | reneating temperature : 350£10 C ( @)
Electric iron preheating time : 3+1/-0 sec 15 : £(1.0%+0.0502)
The tested resistor be immersed into isopropyl alcohol 41 £(0.5%+0.050)
Resistance to  |JIS C 5201-1 of 20~257C for 60 secs. Raliaes :
Solvent clause 4.29 5 : +(0.5%+0.05Q)
Then the resistor is left in the room for 48 hrs.
3 . 0.1% - 0.5% -~ 1% :
Load Life JIS C 5201-1 40127C, 90~95% R.H. RCWV or Max. working voltage for +(0.5%+0.0502)
in Humidity ~ |clause 4.24 1000 hrs with 1.5 hrs *ON” and 0.5 hr “OFF” . 2% ~ 5%
1(2.0%+0.0502)
; : . 10.1% - 0.5% ~ 1% :
Load Life JIS C 5201-1 70+2°C, RCWV or Max. working voltage for 1000 hrs with +(1.0%+0.05Q)
(Endurance) |clause 4.25 1.5 hrs “ON” and 0.5 hr “OFF” . 2% ~ 5%
+(3.0%+0.100))
Terminal Bending once for 5 seconds )
Benidin JIS C 5201-1 D : 0402 - 0603  0805=5mm 1 1 £(1.0%+0.050)
9 clause 4.33 1206 - 1210 - 1812=3mm +5 : +(1.0%+0.050Q)
Strength 1218 - 2010 - 2512 - 2030=2mm
Insulation JIS C 5201-1 . i
i =10G¢(
Reslstancs:  |clause 4.6 100V for 1 minute Q
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Test Item

Temperature
Cyeling

Test Method

JESDZ22
Method JA-104

AEC-Q200 test

Procedure

1000 Cyeles (-35°C to +125°C) Measurement at 24+ 4

hours after test conclusion.

Reguirements

0.1% + 0.5% - 1% -
+0 5%+0.050)
2% - 5% -
+11.0%+0.100)

FHesistance to

MIL-5TD-202

Add Agqueous wash chemical-OkKEM clean o equivalent.

+1 1 +{0.5%+0 050 )

Sokvent Method 215 T5 : H(0.8%+0 0501
i S5 s D1% ~0858% - 1% :
Eigaen 2 1000 hours 86°C/85%RH. DI
Hurmidity Method 103 2% - 3%
+(2.0%+0.0553)
High 01% ~ 0.5% ~ 1% :
MIL-5TD-202 +(05%+0.0902
TeMRelatiie 1000 hrs. @ T=126°C. e e
Exposure Method 108 S
(Storage) (2 0%+0.0502)
01% ~0858% - 1% :
MIL-STD-202 |1257 » or Max working voltage for 1000 hrs with 1.5 brs |21 0% +0.0552)
Operation Life 208 . 59,
tethod 108 ["ON" and 0.5hr "OFF"
+(3.0%+0.1002)
MIL-2TD-883 Electrical test not required.

External Wisual

Method 2009

Inspect device construction, marking and workmanship.

Impact acceleration - 1500g

i MIL-STD-202 1 - 2(1.0%+0.0502
MEChanich Fulse duration : 0.3ms ( ’ :I
Shock Method 213 +5 © (2 0%+0 1)

Murber of shocks : 30 shocks(S shocks for each face)
o MIL-STD-202 . ) _ 1 0 H(1.0%+0.0503)
Wibration 3 g's for 20min., 12 cycles each of 3 orientations.
Method 204 5 0 H2.0%+0.100)
ACE-Q200-
0402 F 0603 - 1KY .
ESD 00Z or ISCYDIS 0805 and above : 2KV Far the product %
10605
. (114 hrs 135°C dry heat 1 0 H0.5%+0.0502)
Solderability J-5TD-002
& SEC. 5 0 +(1.0%+0.
(2) 2657 10 5 0 2(1.0%+0.0502)
1 0 H(1.0%+0.0502)
Board Flex |AEC Q200-005|Beading once for 60 seconds
5 0 H{1.0%+0.0502)
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