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FRL-L Series Lowohmic Low TCR

Thick Film Chip Resistor Product Specifications FOSAN

TECHNOLOGY

FRL-L RIHEFERIRZEIR U EH

{EXFE(EAE TCR EiR VB EES

Low-ohmic Low TCR Thick Film Chip
Resistor FRL-L Series

= 4§53 (Features)
- EMEERE, AIRES
& RoHS 1I8$ 8T REER - Compliant with RoHS directive , Halogen free requirement

- Stable electrical capability and high Reliability

{EFREREE - Lowohmim Low TCR

B (Application)
Tz FTERRes. FTEDHIRE. IRSER. BEREEILHTEME.

Widely used in Converters, Printer equipment, Server board, Telecom, consumer electronics etc.

n FZEES (Parts Number Explanation) 7_|-{§IJ FRL1206FR100TSL

RL R100
=Rl =T Ez!"z‘u]

RL: LowOhmic 0402 F:+1% 0402: No-Marking T: 7 inch reel S:Sn Blank:

Low TCR 0603 G:+2% 0603: 3-digits Q:10 inch reel C:Cu none

Others series refer 0805 J:+5% R10=100mR R:13 inch reel A: Au

FOJAN to Catalogue 1206 02Z=102mR B:Bulk

1210 Others: 4-digits
2010 R100=100mR
2512 R500=500mR

Company Type

Special
Size Tolerance Resistance Packaging Termination
Case

= EBPHZEH (Construction)

1 MIEER Ceramic substrate

2 $RE8HR Conductive layer (Top)
3 fEB#R Side conductive layer
4 fB{AZ Resistive layer
5 RIRIFE Inner protective layer
6 IMFIPE Outer Protective layer
7 X= Marking
8 {2tk Ni plating layer

9 $3E4% Sn plating layer

10 $REEH% Conductive layer (Back)

=&1”4R Al0;
R Ag

REAE NiCr
SALET RO,
I5H8 Glass
EMAE Epoxy
EMAE Epoxy
BN

% Sn

R Ag
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FRL-L Series Lowohmic Low TCR
Thick Film Chip Resistor Product Specifications FOSAN

FRL-L RIHEFERIRZEIR U EH

TECHNOLOGY

= R} (Dimension):

R~ Dimension

H

B (unit) : mm

T2

T2

——-
0402 1005 1.00+0.05 0.50+0.05 0.35+0.05 0.20+0.10 0.25+0.10
0603 1608 1.60+0.10 0.80+0.10 0.45+0.10 0.25+0.15 0.25+0.15
0805 2012 2.00£0.10 1.25+0.10 0.50+0.10 0.35+0.20 0.40+£0.20
1206 3216 3.10+0.10 1.60+0.10 0.55+0.10 0.45+0.20 0.45+0.20
2010 5025 5.00£0.10 2.50£0.15 0.55+0.10 0.45+0.15 0.50+0.20
2512 6432 6.35+0.10 3.10+£0.15 0.55+0.10 0.60+0.20 0.90+0.20

5% (Electrical characteristics)

851 70°C FEEINZE EATEER BRAIARRR G E
Type Rated Power at 70°C | Max Working Current Max Overload Current DWV

0402 1/16W 0.79A 1.97A 300V
0603 1/10W 2.23A 5.59A 300V
0805 1/8W 2.50A 6.25A 500V
1206 1/4W 3.53A 8.83A 500V
1210 1/2W 5.00A 12.50A 500V
2010 3/4W 6.12A 15.30A 500V

=it (Remark) : ZFERFEITEAT (The rated voltage is calculated by the following formula) :
E= + RP E: #UEHEE (Rated Voltage) (V) P: ZEIH= (Rated Power ) (W) R: E3fHFE{E (Resistance) (ohm)
MR E B EET RGN A TIERE, NIRSIN&EXTIEREHI BRI ERE.

In case the value calculated by the formula exceed the maximum working voltage as above table 8, the maximum working
voltage shall be regarded as rated voltage.

= INERTREASE (Derating Curve)

N=| :r'.""
iR EE -55°C~+155°C (Efth)
Temperature usage range

FEREEBEY 70°CE 155°CZ[8), AR TR TFLUET

izt . . .
Dessac:iabe If the ambient temperature exceeds 70°C to 155°C,the power can be revised according to
the curve in the following figure
» 70
5 100 [
a N,
% % 80 \\
NI =g 60
IhRERAIZE ke = 40
Power Attenuation Curve a5 152
2 « N

-55 20 40 60 80 100 120140 160

HIFRE (°C)
Ambient temperature (°C)
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FRL-L Series Lowohmic Low TCR
Thick Film Chip Resistor Product Specifications FOSAN

FRL-L R5UEREIEREIEIR R ERE e 1 e

» BEZREL (Temperature Coefficient)

FERTEETLRERE (ppm/°C) Resistance Tolerance and TCR (ppm/°C)

B3l Type BE{E;EE Resistance Range

100mQ<R <500mQ +300 +300 +300

0402
500mQ<R<1Q +200 +200 +200
100mQ<R < 500mQ +300 +300 +300

0603
500mQ<R<1Q +200 +200 +200
50mQ<R<68mQ +150 +150 +150

0805
68mQO<R<1Q +100 +100 +100
50mQ<R<68mQ +150 +150 +150

1206
68mQ<R<1Q +100 +100 +100
1210 50mQ<R<1Q +100 +100 +100
2010 50mQ<R<1Q +100 +100 +100
2512 50mQ<R<1Q +100 +100 +100

= 4B (Performance)

AE MikFiE st s

Item Test Methods Test Conditions Specification

TCR= (R-Ry) / (t-t)) Ry x10%ppm)
RO: EBFR7E=IE FAIRE(E (resistance at room

BERH temperature)
Temperature JISC 5201 4.8 R: EBFRTE 125°CEE-55°C FHIBE(E (resistance at As SEPC
Coefficient 125°C or -55°C)

t0: =8 (room temperature)
R (test temperature 125°C or -55°C)

hngk 2.5 {SRVEER/E, R1E) 5 NS RIERIE

KGRI 7 .
RACE, 1%:+(1.0%+0.05Q
Short-time JIS € 5201 4.13 "{,@ . 6:4(1.0% )
load Applied 2.5 times of rated voltage for 5 second. 5%:+(2.0%+0.05Q)
overloa
Measure the variation of resistance.
IHENEFIERNGIP, SBIERE 245+5°C, BE 3£0.5
=Tt N > 95%HEFH
T JIS C 5201 417 id o . CERLS
Solderability Dip the terminal in a flux and then dip into a (>95% coverage)
soldering bath at 245+5°C for 3+0.5sec.
IHENEFIERNGN, BHIRE 260+5°C, BYE) 10+
TUREHR 05%, WEALRISHIBBERMHER.
Resist to JISC5201 4.18 Dip the terminal in a flux and then dip into a +(1.00% +0.05Q)
soldering heat soldering bath at 260+5°C for 10+0.5sec.
Measure the variation of resistance.
EBFRAIR_EINERARLERTTE 6045 #bE, MRLLKIETT
H5 IR e

. Applied the dielectric withstanding voltage on the
Insulation JIS C5201 4.6 >10GQ
. center of body for 60+5seconds. Then measure
resistance . . ;
insulation resistance.
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FRL-L Series Lowohmic Low TCR
Thick Film Chip Resistor Product Specifications

FRL-L RIHEFERIRZEIR U EH

FOSAN

TECHNOLOGY

(S Mk x
Item Test Methods

pliEe- St

Test Conditions

s

BETIE
Dielectric

. . JIS C 5201 4.7
withstanding

voltage

RTER
Moisture

MIL-STD-202

. METHOD 106
resistance

Ih TSy
Terminal JISC 5201 4.33

bending

R HREL
Rapid
temperature JISC 5201 4.19

changes

FEFEANR_ENNBAASTIE 605 Fb,
Applied the dielectric withstanding voltage on the
center of body for60+5seconds.

25°C~65°C,90% ~ 100%RH, 2.5 /\dg;  65°C 90% ~
100%RH, 3 /\ig;  65°C~25°C,80% ~ 100%RH,2.5
NBF, 10 MEER, IRIGEEER 2414 N TIE.
25°C~65°C,90% ~ 100%RH, 2.5H; 65°C 90% ~
100%RH, 3H; 65°C~25°C

80% ~ 100%RH, 2.5H, 10 cycles, Measurement at
2414 hours after test conclusion.

FEPREIEAEEAR LTSS, Siv{RISETE 2021
b, 1206 (&) LATHIRTER 5+0.2/0 mm; 1206
AR SR 2+0.2/0 mm; EUXISRISIRET
(=S

Specimen shall be mounted on test board, then
bend the board and maintained for 20+ 1s. the
distance of bending is 5+0.2/0 mm for resistors
which size no larger than 1206 or 2+0.2/0 mm
which size larger than 1206. Measure the variation
of resistance.

JREHR (test board)  [EL (jig)

| 17 P2 P

100 16202 men

- 16

.
2 I g

EEFEMNEERTA, T1IRE: -55+3°C; T2 BE:
155+3°C.125+3°C, K& 30 2%, L 300 /MEER.
ENRieriEEETE,

Put specimen in a chamber which temperature
can be T1: -55+3°C; T2: 155+3°C/125+3°C, 30min,
repeated 300 cycles. Measure the variation of
resistance.

Specification

FEEE. G A
(£

No evidence of flash

over, mechanical
damage arcing or

insulation breakdown

1%:%(1.0%+0.05Q))
5%:+(2.0%+0.05Q)

+(1.00% +0.05Q)

1%:£(1.0%+0.05Q)
5%:£(2.0%+0.05Q)
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FRL-L Series Lowohmic Low TCR
Thick Film Chip Resistor Product Specifications FOSAN

FRL-L RIHEFERIRZEIR U EH

AE MitFix Mistar
Item Test Methods Test Conditions SpeC|f|cat|on

FEAMAERIEEME, BE 40+2°C, BE
90~95 %RH; EBEEZERE 1.5 /6T, BfER 0.5 /N\ET;
ESEWTERZEIRIAATE 1000 8/ /\it, EMAIE
BETMHE,
Tl ERESCE. 1%:£(1.0%+0.050)
JIS C 5201 4.24 Put the specimen in a chamber at 40+2°C

Humidity ) . 5%:+(2.0%+0.05Q0)
temperature and 90% ~ 95% relative humidity,

TECHNOLOGY

then applied rated voltage for1.5H "ON" and
0.5H "OFF" repeatedly till total test time is
1000*%%/_4 H. Measure the variation of resistance.
EERRMANEREAES, BE 7022°C, HNE 45%EREL
Z ON TIME:1.5H, OFF TIME:0.5H, &
1000+24/-0H, HIGLER 24+4 /IERHTE

Ay JIS C 5201 4.25.1 Put the specimen in a chamber at 125+2°C 1%:%(1.0%+0.05Q)
Load life o temperature, Load 45% rated power ON 5%:+(2.0%+0.05Q)

TIME:1.5H, OFF TIME:0.5H, and applied for
1000+24/-0H.Measurement at 24+4 hours after
test conclusion.

= FIBHFIR (Marking on the Resistor's Body)
1.0402 EARAEK/N, B ETTFBIRR

For 0402 size, no marking on the body due to the small size of the resistor
2.0603 HHE (1%8&5%) (0603Type) : 3=FF3 (3-digits)

R10

R10=100mQ

3.0805/1206/1210/2010/2512/1812 ¥it& (1%&5%) : 4 =43
0805/1206/1210/2010/2512/1812type(1%&5%):4-digits

R100

R100=100mQ R102=102mQ
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FRL-L Series Lowohmic Low TCR
Thick Film Chip Resistor Product Specifications FOSAN

FRL-L RIHEFERIRZEIR U EH

TECHNOLOGY

= VB  (soldering)

- ENEOiFEMZ% (Recommend reflow soldering profile)

280
240-260°C Max
D, on B e SR s s A —

240
P20, om0 o i st i s e o e
200 pomnenspsannmmemns s N ST R AR
180
160 100

140 |

60-150s A <6°C/s

60-120s
120

100
80 |
60 |
40
20 f

) s N " L " L s L " L "

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

- ENHIEEMZ% (Recommend wave soldering profile)

280 r > <10s
260 [--=mm-mmmmmmme— e aeana
sap | 250-260°C Max
220 |
200 |
180 |
160 |
140 |
120 pem==m=SmTime e aaeas
100 |

A <6°C/s

A <3°C/s

]
'
80 |
60 :
40 i
1
20 | €—— Preheating ——3 E < Cooling
1
0 I 1 L 1 L] a " I 1 i 2 L a
o] 20 40 60 80 100 120 140 160 180 200 220 240 260

- FT1BEE (hand soldering temperature)
IEERERE 350+10°C 3Rz, BHRiSHaEhtrRpE A

The iron temperature is 350+10°C, hand soldering time less than 3S. Avoid solder iron tip direct
touch the components body
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FRL-L Series Lowohmic Low TCR
Thick Film Chip Resistor Product Specifications FOSAN

FRL-L RIHEFERIRZEIR U EH

TECHNOLOGY

s @R (Tapping Specification)

$B
dA

0 0O =
Reel \Q % 0 ol =2

Standard Quantity per Reel
5000 pcs/Reel F

- #82R< (Reel dimension)

S I ) BT I B T

0402 10K/Reel 178+20 60.0£1.0 13.5#05 11.4£0.1 @ 9.00+0.3
0402 13" 40K/50K Reel mm | 330+2.0 100.0£1.0 13.5x0.5 11.4%0.1 9.00+0.3
0603/0805/1206 7" 5K/Reel mm | 178+2.0 60.0x1.0 13.5+0.5 11.4+0.1 9.00+0.3
0603/0805/1206 10" 10K/Reel mm | 254+2.0 100.0£1.0 13.5+0.5 11.4%0.1 9.00+0.3
0603/0805/1206 13" 20K/Reel mm | 330+2.0 100.0£1.0 13.5+0.5 11.4+0.1 9.00+0.3
2010/2512 7" 4K/Reel mm | 178+2.0 60.0+x1.0 13.5+0.5 15410 13.0+0.3

- %R (packing dimension)
Hrsiwts Paper Taping

PO oo 1.750.1
— D X (0.069+0.004)
@ (0.01)
|P2 P1 —
I Fan) /T< P D a5 :Q
L/ L/ L/ L/ L/ L/
BED r‘lr‘||—||—||—||—||—||—|8 i
[ I O O O
275
A (1.08)
mm(inch)

Unit: mm
 pm | A B D F PP P2 W T
0402 0.65+0.10 | 1.15+0.10 = 1.50+0.10 @ 3.50+0.05 @ 4.00+0.10 @ 2.00+0.10 = 2.00+0.05 @ 8.00+0.20 @ 0.42+0.03
0603 1.10+£0.10 = 1.90+0.10 = 1.50+0.10 = 3.50+0.05 @ 4.00+0.10 @ 4.00+0.10 = 2.00+0.05 = 8.00+0.20 = 0.60+0.03
0805 1.65+0.20 = 240+0.20 1.50+0.10 3.50+0.05 @ 4.00+0.10 @ 4.00+0.10 = 2.00+0.05 = 8.00+0.20 = 0.75+0.05
1206 1.90+0.20 = 3.50+0.20 = 1.50+0.10 = 3.50+0.05 @ 4.00+0.10 @ 4.00+0.10 = 2.00+0.05 = 8.00+0.20 = 0.75+0.05
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FRL-L RIHEFERIRZEIR U EH

TECHNOLOGY

BT Embossed Taping

Do PO KO
[ P M Vi ba =
N PO
SN eE LR -
19 T IR 119 -
PPl @ D1 Lt

Unit: mm

2010 2.75+0.10 & 5.40+0.10 1.50+0.10 5.50+0.05 4.00+0.10 = 4.00£0.10 = 2.00£0.05 @ 12.0+0.10 = 0.75+0.10

2512  3.35+0.10 @ 6.70+0.10 @ 1.50+0.10 5.50+0.05 4.00+0.10 = 4.00£0.10 = 2.00£0.05 @ 12.0+0.10 = 0.75+0.10

» RS FIES /MY (Peel force of top cover tape)

LRRHELL 200mm/S$RHGEREE, 5 165180 FERARSEHITAE, WHEFR. HKHHNRIESIEERN 109-70g;
ORI 58 30-100g,

The top cover tape is pulled at a speed of 200 mm/min with the angle between the tape during peel and the direction of

unreeling maintained at 165 to 180 degree as following picture. The peel force of paper carrier tape shall be 0.1N to 0.7N(10
to 70 g), the peel force of plastic carrier tape shall be 0.3N to 1N (30 to 100 g)

B Top cover tape

FIBR 7518

Direction of pull

== ;
BT carrier tape

5
/Fﬁﬁﬁ%"’ Under tape
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FRL-L Series Lowohmic Low TCR
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FRL-L RIHEFERIRZEIR U EH

TECHNOLOGY

» [EPSERHZS(EIRAB (Chip Resistor Instructions for use)

FERELTESHFIMETRA, HaETRSZIIRm:

(Application of the products in a special environment can deteriorate product performance):

1. =il
High temperature
2. EENEERESA, BEES, mHE, 85 —SiEHR, —SHEF
Near the sea ,or corrosive gas, such as ClyH,S,NH;,SO,and NO,etc;
3. BFSENTRIR, BiEK, W, WER, BYUETIRYER;
Unverified liquids, such as water,oil,chenical or organic solvent;
4. fERNREE M REM ST mAET MER,
Unverified resin or paint to cover products;
5. (RN AIENEER KK A SR A m

Products should be washed with soluble cheaner even if non cleaning flux.

- {i&F / BERM (Storage / Carry conditions)

1. fBEEE 25+5°C Temperature: 25+5°C

2. iBE 30%~70%RH Humidity: 30% ~70%RH

3. GEEHAR: S, 248 Storage life: 2years FIFO

4. TFHFHROERY, BRFETFIERSR, PR L, BRI = REEREAAR
Please hold box correct orientation when storing and carrying.lt is strictly prohibited to fall on the box.
otherwise the product electrode or body may be damaged.
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FRL-L RIHEFERIRZEIR U EH

TECHNOLOGY

= {Z1TFEIA (Revision History)

[z {EiTEHA BITAE hRASEEIA
Version Revision Date Revision Description Version Checked

FJ-JS-3001-V1.0 2020/12/1 [RhR The original version IR Xiaozhen Wei
FJ-JS-3001-V2.0 2025/9/24 AR IELT Version and format revision R Xiaozhen Wei
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