LiKET gram

CHIP RESISTORS

General Purpose Chip Resistors ( 1Q~10MQ)

Feature

. High reliability and stability

. Reduced size of final equipment

. Lower assembly costs

. Higher component and equipment reliability
. RoHs compliant and lead free products
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Description

The resistors are constructed in a high grade ceramic
body(aluminum oxide). Internal metal electrodes are
added at each end and connected by a resistive paste
that is applied to the top surface of the substrate. The

Application

. Consumer electrical equipment, PDA digital Camcorder.
. EDP, Computer application

. Mobile phone ,Telecom

. Power supply , Battery charger ,DC-DC power converter
. Digital meter

. Automotive.
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Laser trimmed Protective Layer

Resistive element

composition of the paste is adjusted to give the Marking
) . . ) Primary Layer
approximate resistance required and the value is
trimmed to within tolerance by laser cutting of this F
resistive layer. Termination Alumina substrate
The resistive layer is covered with a protective coat. e —
Finally, the two external and terminations are added. For
ease of soldering the outer layer of these end
terminations is a Lead-tin or Tin solder alloy.
General Purpose Chip-R
Series Size Rated Power TCR(ppmC) Tolerance Resistance
+100 +1%
RP25X 2512 (6432) 1w
+200 5%
+100 +1%
RP18X 1218 (3248) 1w
1200 5%
+100 1%
RP20X 2010 (5025) 12 W
+200 5%
+100 +1%
RP10X 1210 (3225) 1/3W
+200 5%
+1%
RP12X 1206 (3216) 1/4 W +100 1~10MQ
5%
1%
RPO8X 0805 (2012) 1/8 W +100
+5%
+1%
RP06X 0603 (1608) 1/710 W +100
5%
+1%
RP04X 0402 (1005) 116 W +100
+5%
+200 +1%
RP02X 0201 (0603) 1/20 W
1200 5%
$200 1%
RP0O1X 01005 (0402) 1/32 W 4.7 ~ 1IMQ
+200 5%
Remark :
1 . Detailed resistance vs. TCR and ordering code please refer to specific specifications.

2 . Jumper resistoris not designed for fusing applications, designers shall apply dedicate fusible resistor or standard fuse in application circuits.

3 . WRxxW defines for +1% < 10ohm or > 1Mohm.




Quick Reference Data

Series No. RP25 RP20 RP18 RP12 RP12 RP08 RPO6 RP04 RPO02 RPO1

2512 2010 1218 1210 1206 0805 0603 0402 0201 01005
Size code
(6432) | (5025) | (3248) | (3225) | (3216) | (2012) | (1608) | (1005) | (0603) | (0402)

Resistance Range
5% (E24) : 1Q ~ 10MQ : Jumper
5% Tolerance (E24
29 1% (E24+E964) : 1) ~ 10MQ
1% Tolerance (E24+E96)

TCR (ppm/C)

R>1MQ =1200 <1200 =+100 <1200 =1200
1IMQ = R>10Q =+100 =+100 =+100 =*300 <1300
R = 10Q2 =1200 <1200 -200 ~ +400
Max. dissipation @ Tamb=70C 1.0w 12w 1.0w 1/3W 1/4 W 1/8 W 1/10W | 1/16 W | 1/20 W 1/32w
Max. Operation Voltage
250V 200V 200V 200V 200V 150V 50V 50v 25V 20V
(DC or RMS)
Operation Temperature -55 ~ +155°C -55 ~ +125C
Basic specification JIS C 5201-1/IEC 60115-1
Physical Dimensions Unit:mm
Protective coat 2512 2010 1208 1210 1206 0805 0603 0402 0201 01005
T (6432) | (5025) | (3248) | (3225) | (3216) | (2012) | (1608) | (1005) | (0603) | (0402)
! End termination
Jb, L |6.40£0.20 | 5.0040.20 | 3.05+0.15 | 3.10%0.10 | 3.10+0.10 | 2.00+0.10 | 1.6040.10 | 1.00+0.05 | 0.60%0.03 | 0.40+0.02
T Resistive Layer
gL Ceramis Stk W [ 3.2040.20 | 2.5040.20 | 4.60+0.20 | 2.60%0.10 | 1.60+0.10 | 1.25+0.10 | 0.8040.10 | 0.50+0.05 | 0.30%0.03 | 0.20+0.02
$ s Profecti t T |0.60%0.10 | 0.550.10 | 0.5540.10 | 0.55+0.10 | 0.60+0.15 | 0.5040.15 | 0.45+0.15 | 0.35£0.05 | 0.23+0.03 | 0.13+0.02
m 'I 85 1 rolective coa
Tb | 0.9040.25 | 0.60+0.25 | 0.50£0.25 | 0.50+0.20 | 0.45+0.20 | 0.4040.20 | 0.30+0.15 | 0.25%0.10 | 0.15+0.05 | 0.10+0.03
Y
L Tt | 0.6540.25 | 0.6540.25 | 0.45+0.25 | 0.50%0.20 | 0.500.20 | 0.40£0.20 | 0.30+0.10 | 0.2040.10 | 0.10+0.05 | 0.0840.03
< v

Power Deration Curve

For resistors operated in ambient temperature over 70°C, power rating should be derated in accordance with the following figures.
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For Climatic category (IEC 60068) 55/155/56 For Climatic category (IEC 60068) 55/125/56 (for 0201 type)




Thick Film Low Ohm/Power Low Ohm Chip Resistors

Function For Low Ohm Chip Resistors

The low ohmic resistors are used to sense output current in power supply,
automotive and engine control management system, and other power
sensing application. As shows in figure below, the typical function of low
ohmic (power) chip resistor is to be a current sensor (Rsense) to generate
the sensing voltage (Vs) for the purpose of feedback control when output
cumrent (lo) passed on it . The sensing voltage be treated as a signal to
trigger the switches (CMOS) ON/OFF duration so that to monitor andfor
adjust the output current from inductor.
Simplify to say, YWe=lo xRsense.
In general case, this feedback voltage is setting around 100mY for
considering both on power saving and noise robusiness. To sense a 5
ampere average output current, the Rsense resistance value therefore he
required as 100mY / 5A = 20 mQ, the power dissipation will be :

P=12 =R =5A2 =20mQ =0.5Watt
A low ohmic chip resistor with a power rating of 1.0 watt is recommended
on this application in case the power safety margin is taken into account.

I

Quick Reference Data of Low Ohm Chip Resistor

) 2512 2010 1208 1210 1206 0805 0603 0402
Size code ©432) | (s025) | (3248) | (3225) | (3216) | (2012) | (1608) | (1005)
Resistance Tolerance 5%, +1%

Resistance Range 0.020Q2 ~0.976(2 | 0.100Q ~0.976Q
TCR (ppm/C) Detailed TCR please refer to specific data sheets

Max. dissipation @ Tamb=70"C 1 Watt 0.5 Watt 1 Watt | 1/3 Watt | 1/4 Watt 1/8 Watt | 1/10 Watt | 1/16 Watt
Max. Operation Voltage (DC or RMS) 250V 200V 200V 200V 200V 100V 50V 50V
Operation Temperature -55 ~ +155°C

Basic Specification JIS C 5201-1/IEC 60115-1

Mote

1. This is the maximum voltage that may be continuously suppbed io the resistor element, see “IEC publication 80115-8° .

s Power derating curve, and detail specification please refer to specific data sheets.
i

Resistance value wil be changed by soldering condition and design of solding pad, please design products i consideration of change of resistance value.

Quick Reference Data of Power Low Ohm Chip Resistor

Series No. RP25P RP20P RP12P RPO8P RPO6P RP0O4P
Size code 2512 (6432) | 2010 (5025) 1206 (3216) | 0805 (2012) | 0603 (1608) 0402 (1005)
Resistance Tolerance 5%, 1%

Resistance Range 0.047Q) ~0.976Q2 0.1 ~0.976Q2
TCR (ppm/‘C) <0.100Q +150ppm/C +150ppm/C +200ppm/C +200ppm/C +250ppm/C -
=0.100Q +100ppm/C +100ppm/C +100ppm/C +150ppm/C +200ppm/C | 0 ~ +300ppm/‘C
Max. dissipation @ Tamb=70C 2w 1w 172w 1/3wW 1/4 W 1/8 W
Max. Operation Voltage (DC or RMS) 300V 200V 200V 150V 50V 50V
Operation Temperature -565 ~ +155°C

Mote :

1.  This is the maximum woltage that may be continuously supplied to the resistor element, see "IEC publication 60115-8"

2. Mare Operation Voltage - So called RCWW (Rated Continuouws Working Voltape) is determined by
RCW'W=," Rater Power xResistance Value or Max. RCWY listed abowve, whichewver is lower.
3. 2W loading with total solder-pad and trace size of 300mm2
Physical Dimensions Unit:mm
Size 2512 2010 1210 0805 0603 - Proteciive coat
L 6.30£0.20 | 5.00%0.20 | 3.10+0.15 | 2.00+0.15 | 1.60+0.10 1.00£0.05 ' R End termmation
W 3.10£0.20 | 2.50+0.20 | 1.60+0.15 | 1.20+0.15 | 0.80+0.10 0.50£0.05 o Resistive Layer
-
T | 0604015 | 0.6040.10 | 0.55¢0.10 | 0.50+0.10 | 0.45£0.10 | 0.35:0.05 , AR
RD&B Profective caal
Tt 0.60£0.25 | 0.60+0.25 | 0.50+0.25 | 0.40+0.20 | 0.30+0.20 0.20£0.10
Tb 1.80+0.25 | 0.65%0.25 | 0.50+0.25 | 0.40£0.20 | 0.3010.20 |0.25+0.05/-0.1 F a




How To Order

RP 12 1000 F T L
Type code Size code Resistance Tolerance Packaqging code Termination code
RP: General 25: 2512 (6432) E24(J tol) : 2 significant J: 5% R: 7" reeltaping |L: Snbase (Lead free)
1~10MR digits
20 : 2010 (5025)|followed by No. of zeros and|F 1% G : 13" reel taping
18 : 1218 (3248)|a blank D: +0.5%
12 : 1206 (3216)|e.g.: 3ohm =3R0_ B +0.1%
10 : 1210 (3225) 100hm = 100_
08 : 0805 (2012) 220ohm = 221_
06 : 0603 (1608) 56Kohm = 563_
04 : 0402 (1005) ("_"means blank)
02 : 0201 (0603)|E24+E96(F tol.): 3 significant
01: 01005 digits followed by No. of
(0402) zeros
e.g.: 3Q =3R00
10Q2 = 10RO
220Q = 2200
56KQ = 5602

Reel Taping Quantity Specifications for RP.....Series

Component Size / Series Reel Diameter
0603, 0805, 1206 4" reel
1210, 1206 , 0805 , 0603 7" reel
0201, 0402, 7" reel
2512, 2010 7" reel
1218 10" reel

Footprint Design

| Cecupled area
. Solder land
{Solder paste pattern
[ B D Solder resist pattern
A Tracks or Dummy tracks
D (for wave soldering only)
F
| |
Size Reflow Soldering
A B C D = F L]

01005 0.55 0.18 020 0.20 0.10 0.90 0.40
0201 0.75 0.30 0.30 0.30 020 1.10 0.50
0402 1.50 0.50 0.50 0.60 0.10 1.90 1.00
0603 210 0.90 0.60 0.90 0.50 235 1.45
0805 260 1.20 0.70 1.30 0.75 2.85 1.90
1206 3.80 2.00 0.20 1.60 1.60 4.05 2.25
1210 3.80 2.00 0.90 2.80 1.60 4.05 315
1218 380 2.00 0.20 4.80 1.40 4.20 5.50
2010 560 3.80 0.90 280 3.40 5.85 3.15
12 700 3.80 1.60 3.50 340 T7.25 3.85

Processing Remarks

IR or hot plate =cldering

LUinit- mm

Placement Accuracy
+0.03
.05
.15
+H0.25
+0.25
.25
+H0.25
#0.25
.25
+H0.25




Test and Requirements

For RP Series

Elecirical Charactensiics

Procadure / Test Method

- D resksiance values measurement
- Temperature Cosfiiclent of Resistance [T.C.R)
Matural resistance change per change In degres centigrade.

Raquiramsnts

Realstor

Within the specified inerance Reter

< 50mi
ISC5201-1; 1998 Clause 4.3 [FE-RUVRATZTIRA0Y  (ppmiC | TI20C+5CIT io “FUICK REFERENCE DATA"
Fii:Reslsiance at reference femperature (200 +50-1T)
Fi2:Resistance at best lemperature (-5510 or #1557
|Fesistanca to sokdering heat[R.5.H +5%: MRRma [1%+0.050
2 ) Un-mounted chips completsly Immersed for 104152cond N 3 SAC & [ :'
ISC5201-1: 1958 1% HFRFRma [0.5%+0.050) < S50mo
solger bath &t 2607 25°C
ICIause £.18 na visibie dEITBgE
|zataer abmty
r 111358 Un-mounted chips completely Immersed for 220.5 6econd Ina SAC  |95% coverage min., good Baning and no vislbie
) solger bath at 2357257 damage
|clause 247
Temperature cycing +5%: MRRma [1%+0.050
3ominutes at 55031, 2~3minutes at 200 +570-17C, 30minutes at & [ :'
ISC5201-1: 1958 1% HFRFRma [0.5%+0.050) < S50mo
+155T3T Z-~3minutes at 2070 +57-17, total Scontinuous cycles
JClause £.19 nia vislhle damage
Temperature Expasure +5%:; ARRmaL [2%2010
Han 1000+48-0 howrs; without lcad In a temperature chamber controlled 155 2 )
MIL-STD-202 1% ARFmaL (1%0010) <50mi
Kathod 108 Lt na visible damage
|E=nding strengtn 5% ARRma [1%=0.050)
Fizslstons maourted on 3 90mm glass epoxy resin PCB{FR-4), bendin
ISC5201-1:1988 (FR-4) 9 | 4% ARRmax [1%+0L050) <50mi
CNCE 3mm for 108es, Smm for WRI4
ICIause 4.33 no visibie dEITBgE
|aanzsion
ISC5201-1:1988 Pragsurizing force: SN, Test time: 10=1580 N remarkabie damage or removal of ine
) = T ’ ) terminaticns
|clause 2.3z
|enoet Time Cveread (STOL) 5% ARRma [2%010)
ISC5201-1:1988 2.5 times RCWW or max. overload voltage, for Ssaconds +1% ARRmae (1%:0.10) < 50ma
|ciause .13 no visiole damage
|Loaa ie i Humiazy 1000+46-0 Nours, loaded with RCWW or Vimax in numisty chamber 5% MFRmMaL (2%+0010)
ISC5201-1:1958 confroller 407227 at and S0-95% relalive humidity, 1.5 hows onand | +1%: ARRmEL (15%=0.10) «<50mi
|clause £.24 0.5 hours off no visible damage
|Load Ite (2ndurance) 5% MRRmaL [2%+0.10)
1000+46-0 howrs, loaded with RCWW or Wimax In chamber controllier 70
ISC5201-1: 1958 1% HFRmaL [1%+0010) < 50mi
I 1.5 hours on and 0.5 hours off
ICIause £4.25 na vislbie dEITBgE
|insulation Reslstance
ISC5201-1:1988 Apply the masimum overioad voltage (DC) for 1minute Rz 1DGE0
|clause 4.6
|coziecinic withistand Voitage
ISC52101-1:1958 Apply the maimum svenoad voltage (AC) for minutz Ko braakdown of fashover

Clause 4.7




