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FRL-Series Low-ohm
Thick Film Chip Resistor Product Specifications FOSAN

TECHNOLOGY

FRL R5IEBEERE AU BEEE IS 1

{RBEERR A FE BE =R

Low-ohm
Thick Film Chip Resistor

u 45,"'—3 (Features)

- RN, EER - Miniature and light weight

- EBMRERE, TRES - Stable electrical capability and high Reliability
- 48 RoHS1ESEK - Compliant with RoHS directive

- FETREREK - Halogen free requirement

- {RBEE - Low-ohm

B (Application)
FEREER. SMRERTRRGRF. BEETRE. BIRERsE. R UERER EElRES.

Switching Power Supply, Over Current Protection in Audio Application, Voltage Regulation,

Module(VRM), DC-DC Converter, Charger, LED Lamp Devices, Protable Devices, etc

n FZRHES (Parts Number Explanation) [l BRARPIIIE RIS

F RL 1206 F R100 T
A7) =zl R aE Fi3 2

RL: Low-ohm 0402 F:+1% 0603:3-digits T: 7 inch reel S:Sn Blank:
Others series refer to 0603 J:+5% R10=100mR Q:10 inch reel C:Cu none
Catalogue 0805 R50=500mR R:13 inch reel A: Au

1206 02Z=102mR B:Bulk

1210 0805-2512:

FOJAN 1812 4-digits
2010 R100=100mR
2512 R500=500mR

Special

Company Product Type Tolerance Resistance Packaging Termination

Case
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FRL-Series Low-ohm
Thick Film Chip Resistor Product Specifications FOSAN

FRL g;u‘&pﬂgﬂﬁﬁﬂapﬂ%ﬁ*m‘g:ﬁ TECHNOLOGY

= EBPHZEHI (Construction)

=i
Construction Major material
1 MIEEMR Ceramic substrate =& "EE AlLO;
2 SHE Conductive layer (Top) iR Ag
3 UEE#R Side conductive layer Beae NiCr
4 PE{AE Resistive layer S¥57 RuO,
5 REFE Inner protective layer I Glass
6 SMFIPE Outer Protective layer NGRS Epoxy
7 = Marking IEMAE Epoxy
8 $2EBM% Ni plating layer & Ni
9 $2E8#k Sn plating layer % Sn
10 | SHEE Conductive layer (Back) R Ag
= RIS} (Dimension):
- L
™
R~} Dimension
4] W M (unit) :
H [ (unit) : mm
Y ._/
Iz
&5 (Type)
T1 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
1210 3225 3.10+0.10 2.50+0.15 0.55+0.10 0.45+0.15 0.50+0.20
1812 4532 4.50+0.20 3.10+0.20 0.55+0.10 0.55+0.20 0.70+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
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FRL-Series Low-ohm
Thick Film Chip Resistor Product Specifications FOSAN

FRL gﬁu‘&pﬂgﬂﬁﬁﬂ%pﬂﬁ*mﬁ:ﬁ TECHNOLOGY

= SIS (Electrical characteristics)

5 70°C THRENE EAT{ERRE BXII GBI Dielectrfﬁwﬁ tanding
Type Rated Power at 70°C Max Working Current Max Overload Current Voltage

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

1812 3/4W 6.12A 15.30A 500V

2010 3/4W 6.12A 15.30A 500V

2512 1w 7.07A 17.67A 500V

& (Remark) : ZREERITEAT (The rated Current is calculated by the following formula) :

= JP/R

|: ZEEETR (Rated Current) (A)

P: ZLEINE (Rated Power ) (W)

R: EBREPE(E (Resistance ) (ohm)

MR EHAR B I AR A TERR, NIRRT/ FEEEER TR,

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

= ITHERTREBAZE (Derating Curve)

B R
EEIME)B -55°C~+155°C
Temperature usage range

FEREEEY 70°CE 155°CZiE), =R NE/Z&TFLMET
B8 Describe If the ambient temperature exceeds 70°C to 155°C,
the power can be revised according to the curve in the following figure

70
© 100 [
%8 g0 \\
At |
2 3 60
TSR 4,
Power Attenuation Curve %8 20 15§

-55 20 40 60 80 100 120140 160

INERE (°C)
Ambient temperature (°C)

FJ-JS-3001-V3.0/2026.05.16 4 www.fosan.vip



FRL-Series Low-ohm
Thick Film Chip Resistor Product Specifications

FRL R5IEBEERE AU BEEE IS 1

FOSAN

TECHNOLOGY

» BEZREL (Temperature Coefficient)
FoEEMRERSE (ppm/°C)

82 Type FRIETEE Resistance Tolerance and TCR(ppm/°C)
Resistance Range
0.1Q<R<0.5Q +800 +800 +800
0402
0.5Q<R<0.91Q +400 +400 +400
0603/0805/ 0.05Q<R<0.1Q +1200 +1200 +1200
1206/1210/
1812/2010/ 0.1Q0<R<0.5Q +800 +800 +800
2512 0.5Q<R<0.91Q +400 +400 +400

= [%BE (Performance)

nE

BERH
Temperature
Coefficient

SR Al AT
Short-time
overload

L
Solderability

HURZR

Resist to

soldering
heat

#as3FaE
Insulation
resistance

MR E
Dielectric
withstanding
voltage

MiRAx
Test
Methods

JISC 5201 4.8

JIS C 5201 4.13

JIS C 5201 4.17

JISC 5201 4.18

JISC 5201 4.6

JIS C 5201 4.7

Mzt

Test Conditions

TCR= (R-Ry) / (t-to) Ry x106(ppm)

RO: EBRHTEZER FRIBE(E (resistance at room
temperature)

R: EBRETE 125°Ca-55°CFHIRE(E (resistance at 125°C
or -55°C)

t0: =& (room temperature)

tBGERE (test temperature 125°C or -55°C)

hnE; 2.5 FRVEERE, BYE 5 B ENERIGRIEAIEE
TILE,

Applied 2.5 times of rated Voltage for 5 second.
Measure the variation of resistance.

IHENERIERNGIR, SBIFRE 245+5°C, 1A 3+0.5 7,
Dip the terminal in a flux and then dip into a
soldering bath at 245+5°C for 3+0.5sec.

IENERIERAG, SRR 260+5°C, BE 10£0.5
., NERERERERNE.

Dip the terminal in a flux and then dip into a
soldering bath at 260+5°C for 10+0.5sec. Measure
the variation of resistance.

FERRAR DINEBEmIE 6045 F0f5, MELEKEN.
Applied the dielectric withstanding voltage on the
center of body for 60+5seconds. Then measure
insulation resistance.

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

s

Specification

As SEPC

1%: +(1.0%+0.05Q)

2%, 5%: *(2.0%+0.05Q)

EBER>95%

Soldered are>95%

+(1.00% +0.05Q)

>10GQ

Fomier. TRAMET DU AR
0]

No evidence of flash
over, mechanical
damage arcing or
insulation breakdown
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FRL-Series Low-ohm
Thick Film Chip Resistor Product Specifications FOSAN

FRL g;u‘&pﬂgﬂﬁﬁﬂapﬂ%ﬁ*m‘g:ﬁ TECHNOLOGY

MitriE .
HE et el 1t
Item Test Conditions Specification

Methods

FEEMNEEEMIS, T1IRE: -5523°C; T2IiEE:

IBERE 155+£3°C.125+3°C, & 30 &4, 300 MEER, £
Rapid HEATEIRET I,
t JIS C 5201 4.19 ; ; . 1%: +(1.0%+0.05Q)
emperature - Put specimen in a chamber which temperature can
changes be T1: -55+3°C; T2: 155+3°C/125+3°C, 30min, 2%, 5%: £(2.0%+0.05Q)
repeated 300 cycles. Measure the variation of
resistance.

25°C~65°C,90% ~ 100%RH, 2.5 /\dF;  65°C 90% ~
100%RH, 3/7)\dF; 65°C~25°C,80% ~ 100%RH,2.5 /\HF,

IBEER 10 MEIR, IRIELETR 24 +4 NEFEH T,

] MIL-STD-202 . i R 1%: +(1.0%+0.05Q)
Moisture METHOD 106 25°C~65°C,90% ~ 100%RH, 2.5H; 65°C 90% ~
resistance 100%RH, 3H; 65°C~25°C 2%, 5%: £(2.0%+0.05Q)

80% ~100%RH, 2.5H, 10 cycles, Measurement at 24+
4 hours after test conclusion.

EEPRISREENAR BT, SiTRISEE 2021 7,
1206 (&) LATHIRTZRE 5+0.2/0 mm; 1206 LA LAY
RIEH 2+0.2/0 mm; 2NRIGHIEHEETE
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.
MiEMR (test board)  [E3k (jig)

W+10

’.@_‘ Unit:mm
1

e I ) P

100 mm 1.6+£0.2 mm
h TS
Terminal JIS C 5201 4.33 8 Specimen T it circuit board +(1.00% +0.05Q)
bending ;
[ g
2258 Supporting jig
452 4552

20, Unitimm

316
o
. sﬁ;’ai?—-l\icﬁeufbending

R ted circuit board
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FRL-Series Low-ohm
Thick Film Chip Resistor Product Specifications FOSAN

FRL ZR5U{EREIERS A =t B PESS IS e

it 753
A& m::: z 5 st A
Item Test Conditions Specification

Methods

FEEMANERIERME, IRE 4022°C, JRE 90~95 %RH;
TBEEEERE 1.5 /\ad, BEE 0.5 /\it; ESEHEER
IORIE) 1000 *4°/, /NEF. EMRBAERETHE,

i A JIS C 5201 4.24 Put the specimen in a chamber at 40+2°C 1%: +(1.0%+0.05Q)
Humidity ' temperature and 90% ~ 95% relative humidity, then
applied rated voltage for1.5H "ON"and 0.5H “"OFF”

repeatedly till total test time is 1000%%¢/, H. Measure

2%, 5%: *(2.0%+0.05Q)

the variation of resistance.

RN ER4ET, JRE 70+2°C, ONTIME:1.5H, OFF
TIME:0.5H, JBEEETEREE 1000 *24/ o /e, EMERIEH]

JEREERR I,
& an JIS C 5201 %: .0%+0.
= .up Put the specimen in a chamber at 70+2°C 1%: +(1.0%+0.050)
Load life 4251 o £o- o
temperature, ON TIME:1.5H, OFF TIME:0.5H, and 2%, 5%: £(2.0%+0.05Q)

applied rated voltage for 1000 *2*/.oH. Measure the

variation of resistance.

» FPHRIR (Marking on the Resistor's Body)

1. 0402 EAMAN, AR EF=EFRR, For 0402 size, no marking on the body due to the small size of the resistor,
2. 0603 % (1%85%) (0603Type) : 3378 (3-digits)

R10

R10=100mQ

3. 0805/1206/1210/1812/2012/2512 #i1& (1%&5%) : 4 =,
0805/1206/1210/2010/2512/1812type(1%&5%): 4-digits

R100

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

FRL R5IEBEERE AU BEEE IS 1

TECHNOLOGY

m VB  (soldering)

- BiYEiFREMEZ (Recommend reflow soldering profile)

280 r
240-260°C Max
DB s i i o e e 0 e e 1 i —

240 +
B0 K e oS e o mem e s m el e e
200 fommmsmmm e
180
160 | 1soC

140 F
120

60-150s A <6°C/fs

60-120s

100 r
80
60
40
20 r

4 <3%C/s

0 . L . ) . R . N . R .

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

- EBRIZE% (Recommend wave soldering profile)

280 b= 2105

1
250-260°C Max
240 |

220

A <B°C/s
200 |
180 |
160 |
140 |
120 f-==-==-c=====cc-co--o
100 |
80
60
40
20

0

A3 /s

- Cooling £

" —— Preheating ———3

0 20 40 60 80 100 120 140 160 180 200 220 240 260

- FTIRBE (hand soldering temperature)
IEERERE 350+10°C 3 /b2, BHRiSHtEhtrRpE 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-Series Low-ohm
Thick Film Chip Resistor Product Specifications FOSAN

FRL R5IEBEERE AU BEEE IS 1

TECHNOLOGY

MG (Tapping Specification)
- #8R< (Reel dimension)

dA

0 5 0
reel (0 & p o1 3]

Standard Quantity per Reel
5000 pcs/Reel

“m““-—ﬂ

0402 10K/Reel 178+2.0 60.0+1.0 13.5£0.5 11.4x0.1 9.00+0.3

0402 13" 40K/50K Reel mm 330+2.0  100.0£1.0 = 13.5+0.5 11.4+0.1 9.00+0.3
0603/0805/1206/1210 7" 5K/Reel mm 178+2.0 60.0+1.0 13.5£0.5 11.4x0.1 9.00+0.3
0603/0805/1206 10" 10K/Reel mm 25420 | 100.0+x1.0 13.5%0.5 11.4x0.1 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
1812/2010/2512 7" 4K/Reel mm 178+2.0 60.0+1.0 13.5£0.5 15410  13.0+03

-B%#R~ (packing dimension)
HKrsdmre Paper Taping

PO 1.7520.1 —
A ) 1.00 (0.069:0.004)

mm(inch)

Unit: mm

) I IR N I 2 = -

0402 0.65+0.10  1.15x0.10 = 1.50+0.10 = 3.50+0.05 @ 4.00+0.10 @ 2.00+0.10 & 2.00+0.05 @ 8.00+x0.20 @ 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

1210 2.80+x0.20 = 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

FJ-JS-3001-V3.0/2026.05.16 9 www.fosan.vip



FRL-Series Low-ohm
Thick Film Chip Resistor Product Specifications FOSAN

FRL R5IEBEERE AU BEEE IS 1

TECHNOLOGY

BT Embossed Taping

D DO PO KO
N A N
D P GO |
I nit s Byl e I B e
PSSR 1919 m
P |l DDl Lt

Unit: mm

1812 3.52+0.10 = 5.10+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 0.78+0.10
2010 = 2.75x0.10 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 | 3.35x0.10 6.70x0.10 = 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

s RS FIE MR (Peel force of top cover tape)

LRRHELL 300mm/S$PHGEREE, 5 165180 FERARSEHITAE, WHEFR. HEHHRIESIEERN 109-70g;
HHRIRIES 15ERE 301009,

The top cover tape is pulled at a speed of 300 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)

LI Top cover tape

FHBiT5E

Direction of pull

B carrier tape

N

2 )

TR Under tape

» FVIERRYT (Recommended Pad Dimensions)

Land pattern Dimensions (mm) .
Type A B C
0402 0.50~0.60 1.30~1.60 0.40~0.60
0603 0.80~1.10 2.00~2.50 0.80~1.00 <
0805 1.00~1.40 2.90~3.40 1.00~1.40
1206 2.00~2.40 4.10~4.60 1.50~1.80 —
1210 2.00~2.40 4.10~4.60 2.50~3.00 L%"’I
1812 2.80~3.30 5.00~6.00 3.00~3.50
2010 3.40~3.90 5.70~6.50 2.50~3.00
2512 3.60~4.20 7.60~8.60 3.00~3.50
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FRL-Series Low-ohm
Thick Film Chip Resistor Product Specifications FOSAN

FRL R5IEBEERE AU BEEE IS 1

TECHNOLOGY

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

FERELTESHFIMETRA, HaETRSZIIRm:

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

1. =&
High temperature
2. EEXEERESAE, SERS, RtE, 85 S8R, —SHES
Near the sea ,or corrosive gas, such as ClyH,S,NH;,SO,and NO,etc;
3. SMSERORIK, BIEK, W, WER, BYLSTIRYER,
Unverified liquids, such as water,oil,chenical or organic solvent;
4. FERMEEEERE RS mAER MER;
Unverified resin or paint to cover products;
5. SRR S S AT

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

- f&F / #HEH (Storage / Carry conditions)

1. fBEEE 25+5°C Temperature: 25+5°C

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

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

4. FHAERt, SRR TFRIERSRE. MEECEEEAR L, BNETEERIA = REEAREANA
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-Series Low-ohm
Thick Film Chip Resistor Product Specifications FOSAN
FRL ZR5U{XFEERR A=V FERR RIS T

» (EZ1JFEB (Revision History)

[7Z:S {ZiTHHA ETRE hRASTEEIA
Version Revision Date Revision Description Version Checked

FJ-JS-3001-V1.0 2020.12.01 [RhR The original version B0k Xiaozhen Wei

FJ-JS-3001-V2.0 2025.01.01 AR IELT Version and format revision R Xiaozhen Wei
1. ERFRIEIH 200 279 300

FJ-JS-3001-V3.0 2026.05.16 2. 1N "EERRY 355 shasha zhang

3. FEREHBEARSTERRITEAT
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