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FNL-Series (CuNi) Low TCR Lowohmic
Thick Film Chip Resistor Product Specifications FOSAN

TECHNOLOGY

FNL RIHKEERRFEIRA T BERHET (CuNi)

{EXFE(EAE TCR EiR VB FEES

Low TCR Lowohmic Thick Film Chip
Resistor FNL Series

u 4§,ﬁ (Features)

- EMRERE, TRES - Stable electrical capability and high Reliability
- 5 RoHS i8S TREEK - Compliant with RoHS directive & Halogen free requirement
- (RREEEE - Low TCR Lowohmic

RIF (Application)
[SIRFATRERSE. TEWISE. RSN, B RNEm TS,

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

L] F"—ﬂﬂ% (Parts Number Explanation) ax/BEANRPOIFIIOI0S

N L 1206 R1 00
IR S S T

N

NL: {EFEEFRE 0402 0402: No-Marking = T:7inch reel S:Sn Blank:
Low TCR Lowohmic 0603 @ G:+2% 0603: 3-digits Q:10 inch reel C:Cu none
Others series refer to 0805 | J:£5% R10=100mR R:13 inch reel A: Au
Catalogue 1206 R50=500mR B:Bulk
FOJAN
1210 02Z=102mR
1812 Others: 4-digits
2010 R100=100mR
2512 R500=500mR

= EHPHZEH (Construction)

1 MEEHMR Ceramic substrate =& I8 ALO;
2 $RE8R Conductive layer (Top) 8 Cu

3 MIE#R Side conductive layer RIEGEE NiCr

4 FERE Resistive layer @98 CuNi

5 RFFE Inner protective layer I Glass

6 SMRIFE Outer Protective layer IREWHE Epoxy

7 X= Marking INEIRE Epoxy
8 {2tk Ni plating layer 8 Ni
9 | §@EE#Rk Cu plating layer @ Cu
10 fREB% Conductive lay (Back) iR Ag
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FNL-Series (CuNi) Low TCR Lowohmic
Thick Film Chip Resistor Product Specifications FOSAN

FNL RIHKEERRFEIRA T BERHET (CuNi)

TECHNOLOGY

= R} (Dimension):

R~ Dimension

—» T2 B (unit) : mm
85 (Type)
T1 T2
= S
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
1218 3245 3.10+0.10 4.60+0.10 0.55+0.10 0.45+0.20 0.40+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

» EBSUYFME (Electrical characteristics)

a8 70°C FHBEIE BATIESR BAL SR Dielectric Withstanding
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

&HiE (Remark) : ZFEBRITEATIL (The rated current is calculated by the following formula) :

P/R
|: EiEEER (Rated Current) (A)  P: ZiEINER (Rated Power ) (W) R: EBBEBE{E (Resistance ) (ohm)
MR B RS EES I RBIRSATFEE, NIHEBIRSAT/FEE IR AEEE .

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.
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FNL-Series (CuNi) Low TCR Lowohmic
Thick Film Chip Resistor Product Specifications FOSAN

FNL RIHKEERRFEIRA T BERHET (CuNi)

TECHNOLOGY

= THERTREBAZE (Derating Curve)

ERREEE o 8
Temperature usage range S5°C~+155°C (Rft)

FEREEES 70°CE 155°CZjE), RARTEmMETLMELT

. j .
D(:?c: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
o 100 [ N
a RN
Zie 80 -
£ N
= g, 60
IR E ke = 40
Power Attenuation Curve %8 5 i 15!?
& g N

-55 20 40 60 80 100 120140 160
HEEE (°C)

Ambient temperature (°C)

» BEZREL (Temperature Coefficient)

FREEIIREFE (ppm/°C)

B3 Type PR(EEE Resistance Tolerance and TCR (ppm/°C)
Resistance Range

50mQ<R<68mQ +600 +600 +600
0402 68mQO<R < 100mQ +300 +300 +300
100mQ<R<1Q +200 +200 +200
50mQ +400 +400 +400
50mQ<R < 68mQ +350 +350 +350

0603
68mQ<R < 100mQ +300 +300 +300
100mQ<R<1Q +200 +200 +200
50mQ +350 +350 +350
50mQ<R<68mQ +300 +300 +300

0805
68mQO<R < 100mQ +250 +250 +250
100mQ<R<1Q +100 +100 +100
50mQ<R<75mQ +350 +350 +350
1206 75mQ<R < 100mQ +100 +100 +100
100mQ<R<1Q +75 +75 +75
100mQ +100 +100 +100

2010/2512

100mQ<R<1Q +75 +75 +75
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FNL-Series (CuNi) Low TCR Lowohmic
Thick Film Chip Resistor Product Specifications FOSAN

FNL F5MERERREEEA S EEMES (CuNi) e miaey

= THBE (Performance)

M7 iE izt s

Test Methods Test Conditions Specification

TCR= (R-Ry) / (t-ty) Ry x10%ppm)
RO: EBREHE=IR FHIFE(E (resistance at room temperature)

BERY

R: £ 125°Ca)-55°C R resistance at 125°C or
Temperature JISC 5201 4.8 SS?C’B)ET & THIEE ( As SEPC
Coefficient N

t0: =& (room temperature)

tEGEE (test temperature 125°C or -55°C)
SRR faTer i 2.5 (IR 5 FENERA RIS EE LR,
R ]LI—JJ._)\H JJEIEJZ. {I:IE’Jg.ﬁxE%lllh MENSREREIRERHE 19%:+(1.0%+0.050)
Short-time JISC 5201 4.13 Applied 2.5 times of rated current for 5 second. Measure

. . 5%:+(2.0%+0.05Q)

overload the variation of resistance.

SHENIERIRRNBIR, BHNERRE 245+5°C, AHA] 3+0.50,
- ,&i.ﬁbk;?ﬂ)%,x. 'f‘%)\F' IR C HiE) 3+0.% . - OSUELLE

. JIS C 5201 4.17 Dip the terminal in a flux and then dip into a soldering

Solderability (>95% coverage)

bath at 245+5°C for 3+0.5sec.

THENEFIERNSIR, SBYEE 260+5°C, AFA) 10£05 7, M
FURHR SilRIEAIPEET LR,
Resist to JISC 5201 4.18 Dip the terminal in a flux and then dip into a soldering +(1.00% +0.05Q)
soldering heat bath at 260+5°C for 10+0.5sec. Measure the variation of

resistance.

FEFEANA ENNEAEETIE 605 Ff5, URMEEIET.
%Q%EEBH g, IRE L

. Applied the dielectric withstanding voltage on the center
Insulation JISC 5201 4.6 . . >10GQ
of body for 60+5seconds. Then measure insulation

resistance .
resistance.
FoihEE. KRR AT AR
HELRTMIIE . HHRIA
. FBRRA A NSRS 605 7, o
Dielectric . . . . No evidence of flash
. . JIS C 520147 Applied the dielectric withstanding voltage on the center .
withstanding over, mechanical
of body for60+5seconds. .
voltage damage arcing or
insulation breakdown
25°C~65°C,90% ~ 100%RH, 2.5 /)\6F; 65°C 90% ~ 100%RH,
3/0\EF; 65°C~25°C,80% ~ 100%RH,2.5 /\iF, 10 MEER, i
IRIBER ISEEER 24+4 NEFEIE T,
"m’*.”EH MIL-STD-202 R DR 1%:+(1.0%+0.05Q)
Moisture 25°C~65°C,90% ~ 100%RH, 2.5H; 65°C 90% ~ 100%RH, 3H;
. METHOD 106 5%:+(2.0%+0.05Q)
resistance 65°C~25°C
80% ~ 100%RH, 2.5H, 10 cycles, Measurement at 24+4
hours after test conclusion.
R EEFEMNIEEBIA, T1IRE: -55+3°C; T2 iEE: 155+
IBERERE . . N y s A
Rapid 3°C.125+3°C, HE 30 o5, £ 300 MEER. EMWiHAIEHISE
TR, 1%:+(1.0%+0.05Q
temperature JISC 5201 4.19 o 10 . . :(1.0% )
hanges Put specimen in a chamber which temperature can be T1: = 5%:+(2.0%+0.05Q)
C

-55+3°C; T2: 155+3°C/125+3°C, 30min, repeated 300
cycles. Measure the variation of resistance.
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FNL-Series (CuNi) Low TCR Lowohmic
Thick Film Chip Resistor Product Specifications FOSAN

FNL RFURARIEIG SRR e S (CuNi) ot ey

nE Mt75iE izt s

Item Test Methods Test Conditions Specification

IR IERERME, JRE 40£2°C, JZE 90~95 %RH; i&EH
BRERRE 1.5 /\ag, #E8 0.5 /it ; EEIEHFEEIXISATIE 1000
/0 N, ENRATSREENE,
R4 I JIS € 5201 4.24 Put the specimen in a chamber at 40+2°C temperature 1%:+(1.0%+0.05Q)
Humidity and 90% ~ 95% relative humidity, then applied rated 5%:%(2.0%+0.05Q)
voltage for1.5H "ON" and 0.5H “"OFF" repeatedly till total

test time is 1000*%%/_, H. Measure the variation of

resistance.

EERERET, SRR 70+2°C, HIE 45%AREINE ON
TIME:1.5H, OFF TIME:0.5H, & 1000+24/-0H, iR384EaR
24+4 /NS fEEHTIURE

G IS C 52014.25.1 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.

FEPEME AR TS, SiTARISATR) 2011 &, 1206
(&) LATFHIRYEE 5+0.2/0 mm; 1206 LA ERIR S

2+0.2/0 mm; EMHRRIFIRETHE

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.

AR (test board)  EL (jig)

S 3 I _'20_! i" w-a-'IU_; Unitmen
| | —
!
I '_"! b M?{;_
100 mm 1.620.2 mm
ImFESH
Terminal JIS C 5201 4.33 Tty Specimen ﬁfﬁ.—anw R £(1.00% +0.050)
bending —\ -
[ . \‘- - / : y

e—

[ B8 Supporting jig

20, Unit:mm

T B g
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FNL-Series (CuNi) Low TCR Lowohmic
Thick Film Chip Resistor Product Specifications FOSAN

FNL RIHKEERRFEIRA T BERHET (CuNi)

TECHNOLOGY

» FBHFIR (Marking on the Resistor's Body)
1.0402 EARAEAK/N, KB EFTTFHBIRR

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 §itg& (1%&5%) : 4 =45
0805/1206/1210/2010/2512/1812type(1%&5%):4-digits

R100

R100=100mQ R102=102mQ
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FNL-Series (CuNi) Low TCR Lowohmic
Thick Film Chip Resistor Product Specifications FOSAN

FNL RIHKEERRFEIRA T BERHET (CuNi)

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 i <105
260 [-e-mmcmmmeemeeeceecanny
sy | 250-260°C Max
220 + A <B6°C/s
200 |
180
160 [
140 | )
120 pe==s=scemeanaaaaanas
100 |
80
60
40 t
20
0

I —— Preheating ey,

- Cooling =

0 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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FNL-Series (CuNi) Low TCR Lowohmic
Thick Film Chip Resistor Product Specifications FOSAN

FNL F5UEREERREEIEA S E S (CuNi) i

s @R (Tapping Specification)

$B
dA

0 0 ==
Reel \Q % 0 oCf ==

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
1218/1812/2010/2512 7" 4K/Reel mm | 178+2.0 60.0+x1.0 13.5+0.5 15410 13.0+0.3

- BZRY (packing dimension)
HKrdmre Paper Taping

o0 1.75+0.1
— D 1.00 (0.069+0.004)
¢ (0.01)
|P2 P1 pan = e
ri'\ D n< Fany D rré!—L -
L/ L/ L/ L/ L/ L/
B[D |"||"||—||—||—||—||—||—|SF w
L I [ I I I I N I S O B I I_I/ ]
[N 2.75
A (1.08)
mmy(inch)

Unit: mm

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 @ 2.40+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+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
BRlmdsm Embossed Taping

@ DO PO Ko
& & N N
N /7 B =7 a
SNETE LR -
P =TI 19) -
PPl DD1 Lt
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FNL-Series (CuNi) Low TCR Lowohmic
Thick Film Chip Resistor Product Specifications

FNL RIHKEEKRE

BIERUEEREMRIES (CuNi)

FOSAN

TECHNOLOGY

Unit: mm

1218 2.80+0.20

1812 3.52+0.10

2010 2.75+0.10

2512 3.35+0.10

4.60+0.20

5.10+0.10

5.40+0.10

6.70£0.10

1.50+0.10

1.50+0.10

1.50+0.10

1.50+0.10

5.50+0.05

5.50+0.05

5.50+0.05

5.50+0.05

4.00+0.10

4.00+0.10

4.00+0.10

4.00+0.10

s FREEEFIE MR (Peel force of top cover tape)
LBRHELL 200mm/S$RRGEREE, 5 165180 FERARSEHITAE, WHEFR. KHHNRIEIEERN 109-70g;

HHRIRIE 15ERE 301009,

4.00+£0.10

4.00+£0.10

4.00+£0.10

4.00+£0.10

2.00+0.05

2.00+0.05

2.00+0.05

2.00+0.05

12.0+0.10

12.0+0.10

12.0+0.10

12.0+0.10

0.75x0.10

0.78+0.10

0.75+0.10

0.75+0.10

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)

BT Top cover tape

£ carri
3 carrier tape

PR AT

Direction of pull

5

/Fﬁ?ﬁﬁ Under tape
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FNL-Series (CuNi) Low TCR Lowohmic
Thick Film Chip Resistor Product Specifications FOSAN

FNL RIHKEERRFEIRA T BERHET (CuNi)

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.

» (EiJFEA (Revision History)
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FNL-Series (CuNi) Low TCR Lowohmic
Thick Film Chip Resistor Product Specifications FOSAN

FNL RIHKEERRFEIRA T BERHET (CuNi)

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

FJ-JS-3001-V1.0 2026/1/1 [RhR The original version BREUR Xiaozhen Wei

TECHNOLOGY
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