FRL-Series
Low Resistance Thick Chip Resistor

FRL Z5{KEEIE &R AR

FOSAN

SEmiconoucTor

FOJAN

B i HIH

» {[KPE/EREERHEERE (Low Resistance Thick Film Chip Resistor)

- Appliance: Air conditioner, Refrigerator

- Computer & relative products : Main board, PDA

N (Application)

- Entertainment: Stereo,

TV tuners, Tape recorder

- Communication equipment: Cell phone, Fax machine

- Power equipment: Power supply , || Lumination equipment

- Measuring instrument: Electric meter, Navigation equipment

» %5 (Features)

- Small size and light weight

- Reliability, high quality

- Low Resistance & Suitable for Large Current Application

- BRI MR, EBEIERR, RE
- EEER: TP, kAR

- ERRRARR
- BRRE: F.
- HRIRE: AR
- WE(NES: BR.

R

- R, BRE
- AR BER

- RIRE, EaXEiRET

FiR. E LA

T IRABREIR S

SRS

- Ultra-low Value - BEEE
£l S1528H (Parts Number Explanation) :
75l Example:  FRL1206JR470TS
E R L 1206 E R470 I S
288 | Fmal Theesy B3 o= i3 a5l ImEER | 1SR
FOJAN R:Resistor C:Normal 0402 B:+0.1% +5%:E24 T: 7 inch reel S: Sn N:
C:Capacitor | P:Hi-Power 0603 C:+0.25% 3-digits+blank Q:10 inch reel C: Cu Normal
L:Inductor L:Lowohmic 0805 D:+0.5% 102=1KQ R:13 inch reel A: Au D: LED
D:Diode A:Array 1206 F:+1% 1R0=1Q B:Bulk
A:Audion S:Surge 1210 J:#5% +1%&Below:
H:Hi-Precision 2010 P: Jumper E24+E96:
V:Hi-Voltage 1812 4-digits
Q:Auto-motive 2512 1001=1KQ
R:Anti-sulfur 1R00=1Q
M:Metal
D: LED
Company Functional Tolerance Termination Special
code Type code code Size code code Resistance code | Packaging code code code
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FRL-Series
Low Resistance Thick Chip Resistor

FRL E5{KPEISiEER HEBE

FOJAN
B Rl

FOSAN

SEmiconoucTor

R~ (Dimension)

R>
dimension
BA{S (unit) : mm
BIZl (Type) L w H T1 T2
0402 1.00+0.05 0.50+0.05 0.35+0.05 0.20+0.10 0.25+0.10
0603 1.60+0.10 0.80+0.10 0.45+0.10 0.2510.15 0.25+0.15
0805 2.00£0.10 1.25+0.10 0.50£0.10 0.35+0.20 0.35+0.20
1206 3.10+0.10 1.60+0.10 0.55+0.10 0.45+0.20 0.40+0.20
1210 3.10£0.10 2.6040.15 0.55+0.10 0.4510.15 0.50+0.20
2010 5.00+0.10 2.50+0.15 0.55+0.10 0.45+0.15 0.50+0.20
1812 4.50+0.20 3.10£0.20 0.5540.10 0.55+0.20 0.7040.20
2512 6.35£0.10 3.10£0.15 0.55+0.10 0.60+0.20 0.50+0.20
= EHfH%Z5ER (Construction) - #4a Ei27p 0!
: construction Major material
1 MEEER =&ft—4R
Ceramic substrate Al,O;
) R 2
Conductive layer Ag
3 IEEHR: BEGE
Side conductive layer NiCr
4 FERE SUET TS
Resistive layer RuO, + glass
5 RRFE Wi
Inner protective layer Glass
6 IMRIFE RERE
Outer Protective layer Epoxy
7 X=F amihg
Marking Epoxy
8 {REER R
Ni plating layer Ni
9 HREER ]
Sn plating layer Matte Tin
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FRL-Series
Low Resistance Thick Chip Resistor

FRL R5U{XFHEIRSR ~HIE

FOSAN FOJAN
emcmucron (TR

» NERFFAIZE ( Derating Curve)

55°C~+155°C

[AEREEBIT0CESS'CZiE, NEIBRTE
BT LUELT

100 %
N
80 :
N

60 ‘
40 :

(9 ) SR

i 155
20 r
. ; N
-58 20 40 60 80 100120140160
SRNEME(CC)

» [B{ESEE (Resistance range)

FH(EEE
B3I Type Resistance Range
1% 5%
0402 O0R1~1Q O0R1~1Q
0603 0R01~1Q 0R01~1Q
0805 O0R01~1Q 0R01~1Q
1206 OR01~1Q O0R01~1Q
1210 OR01~1Q O0RO01~1Q
2010 O0R01~1Q O0R01~1Q
1812 OR01~1Q O0R01~1Q
2512 OR01~1Q O0RO01~1Q

WHEIFRERRITER, BRI IR9WSEER T For non-standard parts, please contact our sales dept.

EBE45M (Electrical characteristics)

ey |
_ HEEE BEMHE | WEBR | RKBR -
Bzl (Power Dielectric Rated Max T.C.R. FR{ETBE
Type Rating at | Withstandin | Current of | Current of (PPM/C) Resistance Range
70C) g Voltage Jumper Jumper

0402 1/16W 100V 0.79A 1.97A 0.020~0.06(&): 0R1~1Q
0603 1/10W 100V 2.23A 5.59A +1200PPM/C

0805 1/8W 300V 2.5A 6.25A 0.060~0.2(&):

1206 1/4W 500V 3.53A 8.83A +600PPM/C 0RO1~1Q
1210 1/3W 500V 5A 12.50A 0.20~0.5(8):

2010 3/4W 500V 6.12A 15.30A +300PPM/C

2512 1w 500V 7.07A 17.67A >0.5Q:+200PPM/'C
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FRL-Series
Low Resistance Thick Chip Resistor

FRL E5{KPEISiEER HEBE

FOJAN
B Rl

FOSAN

SEmiconoucTor

» 88 (Performance Specifications)

[SFN M7 % Mzt s
Item Test Methods Test Conditions Specification
TCR= (R-Ro) / (tto) Ro %108 (ppm) 0.020~0.06(&):
RO EBRE7EZER TAIBE{E(resistance at +1200PPM/'C
room temperature) 0.060Q~0.2(&):
BERH R EERE7E 125°CEL-55°C THIRRE +600PPM/C
Temperature JIS C 5201 4.8
Coefficient (resistance at 125°C or -55°C) 0.20~0.5(&):
t0 =& (room temperature) +300PPM/°C
t MEIEE (test temperature 125°C or >0.5Q:
-55°C) +200PPM/C
D& 2.5 (FEERE, iE 5 M ENE
IR ERIRBRESR R,
LN e

Short-time overload

JIS C 5201 4.13

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

resistance.

+(1.00% +0.05Q)

251 Solderability

JIS C 5201 4.17

SHENERIERNBIP, BIFRE 24545C,
B8 3:0.5 b,

Dip the terminal in a flux and then dip
into a soldering bath at 245+5°C for

3+0.5sec.

> 95%HFR L5

(>95% coverage)

TURIBHR
Resist to soldering
heat

JIS C 5201 4.18

THENERIERAGI, IR E 26045C,
AiE) 100.5 #, MEHINRIEAIBEETE
=,

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.

+(1.00% +0.05Q)

nE

ltem

M7 i
Test Methods

izt

Test Conditions

s

Specification
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FRL-Series

Low Resistance Thick Chip Resistor

FRL E5{KPEISiEER HEBE

FOSAN

SEmiconoucTor

FOJAN
B Rl

FRPEANR_ENnEa R i 6045 #0fE, M
BREET.

Applied the dielectric withstandin
BE=HE JIS C 5201 4.6 PP 9 >10GQ
Insulation resistance
voltage on the center of body for
60+5seconds. Then measure insulation
resistance.
FoEER. WA AT AR
EERAANR_ENNE LT IE 605 7,
ALYl
HELEMIIE Applied the dielectric withstanding
JIS C 5201 4.7

Dielectric withstanding
voltage

voltage on the center of body

for60+5seconds.

No evidence of flashover,
mechanical damage arcing

or insulation breakdown

Ui FES

Terminal bending

JIS C 5201 4.33

BRI ENAAR D TS SR
RI1E) 201 7, 1206(&) LATHIR TS HH
5+0.2/0 mm; 1206 LA EAR 256
2+0.2/0 mm; EMXIERIERESTE
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.

+(1.00% +0.05Q)

BRI

Temperature Cycling

JIS C 5201 4.19

FEIEMNIBERIRG, BE 155:2CE
-55+3°C, # 5 4MEIR, ENRKLRIEE
B

Put specimen in a chamber which
temperature can be changed to 155+2°C
or -55+3C, repeated 5 times. Measure

the variation of resistance.

+(2.00% +0.05Q)

RE

ltem

Mm%
Test Methods

izt

Test Conditions

s

Specification
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FRL-Series
Low Resistance Thick Chip Resistor FOSAN FOJAN

FRL gﬁu‘&pﬂgﬂ;%ﬁ%pﬂ SEmMICONDUCTOR E-ELE'; }i EE I]H

EIEMANERIEEME, BE 40:2C, 8
[E 90~95 %RH;BEEENERSE 1.5 /\iY,
HiER 0.5 /MY, ESEBHTEEEIRIGAIE
1000 *8Lo /M. EWHLAISEETL
E{;ﬁ:ﬁ% JIS C 5201 4.24 Put the specimen in a chamber at (2.00% +0.05Q)
40+2°C temperature and 90~95%
relative humidity, then applied rated
voltage for1.5H and rested for 0.5H

repeatedly till total test time is 1000*48/.

H. Measure the variation of resistance.

FEEMNEREAES, BE 70£2°C, ON
TIME:1.5H, OFF TIME:0.5H, i@EE&RE
FEJE 1000 2o /\iY, EMXIGRIEMRE
T

i;ﬁ;ﬁf JIS € 5201 4.25.1 Put the specimen in a chamber at (2.00% +0.05Q)
70+2°C temperature, ON TIME:1.5H,
OFF TIME:0.5H, and applied rated

voltage for 1000 *?#/0H. Measure the

variation of resistance.

25°C~65°C,90~100%RH, 2.5 /\fi; 65°C
90~100%RH, 3 /)\it;
65°C~25°C,80~100%RH,2.5 /)\f,10 4
BRI LETR 2444 /NS ST,

SRR MIL-STD-202 METHOD
I 25°C~65°C,90~100%RH, 2.5H; 65°C (2.00% +0.05Q)

Moisture resistance 106
90~100%RH, 3H; 65°C~25°C

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

conclusion.
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FRL-Series : Low Resistance | Document No. | F-J5-3001-V1.0

Fo JA %jﬁ}ﬁj’; Thick Chip Resistor Product | Revision Date 2021/1/20
Specifications Page No 7 of 9

» BEENIFE (Tapping Specification)

-#%R~F (Reel dimension)

Type Size Unit A B C F w
0402 7" 10K/Reel mm 17842.0 | 60.0+1.0 | 13.5£0.5 | 11.4+0.1 | 9.00%0.3
0402 13 40K/50K Reel mm 17842.0 | 60.0+1.0 | 13.5£0.5 | 11.4+0.1 | 9.00%0.3
0603

0805 )

1206 7 5K/Reel mm 17842.0 | 60.0+1.0 | 13.5£0.5 | 11.4x0.1 | 9.00%0.3
1210

0603

0805 10” 10K/Reel mm 17842.0 | 60.0+1.0 | 13.5£0.5 | 11.4+0.1 | 9.00%0.3
1206

0603

0805 13 20K/Reel mm 17842.0 | 60.0+1.0 | 13.5£0.5 | 11.4x0.1 | 9.00%0.3
1206

2010 )

5517 7 4K /Reel mm 17842.0 | 60.0+1.0 | 13.5#0.5 | 15.4+1.0 | 13.00.3

scl =3 &g
Reel Q & L
Standard Quantity per Reel —
5,000 pcs/Reel F
B3R~} (packing dimension)
| (0,089 20.004)
(23 P a0 -
FC L o
fa P f‘!(l Fan Y o Y Ss—T
T S g
J e e e e e e e *
I
ﬁg/ mmiinch)
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FRL-Series :

Low Resistance | Document No.

FJ-JS-3001-V1.0

FOJANERB T |10 Chip Resistor Product | RevisionDate | 2021/1/20

Specifications Page No 8 of 9

Unit: mm

Dimensions A B D F PO P1 P2 w
0402 0.65+0.10 1.15£0.10 1.50+ 8 (1) 3.50+0.05 4.00£0.10 2.00+0.10 2.00£0.05 8.00+0.20
0603 1.10+0.10 1.90+0.10 1.50+ 8 (1) 3.50+0.05 4.00£0.10 4.00£0.10 2.00£0.05 8.00+0.20
0805 1.65+0.20 2.40+0.20 1.50+ 8 (1) 3.50+0.05 4.00£0.10 4.00£0.10 2.00£0.05 8.00+0.20
1206 1.90+0.20 3.50+0.20 1.50+ 8 (1) 3.50+0.05 4.00£0.10 4.00£0.10 2.00£0.05 8.00+0.20
1210 2.80+0.20 3.50+0.20 1.50+ 8 (1) 3.50+0.05 4.00£0.10 4.00£0.10 2.00£0.05 8.00+0.20
2010 2.90+0.10 5.30+0.10 1.50+ 8 (1) 5.50+0.05 4.00£0.10 4.00£0.10 2.00£0.05 12.0+0.10
2512 3.40+0.10 6.60+0.10 1.50+ 8 (1) 5.50+0.05 4.00£0.10 4.00£0.10 2.00£0.05 12.0+0.10

» FRTERIE DM (Peel force of top cover tape)

EJBAH LA 200mm/ 2 BRIESE, H 165~180 BT AT RIES, 0T B 4% 1R B ey

10g~70g; #Hr iR & /)76y 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)

carrier tape

Top cover tape

Direction of pull

J

/nder tape
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FOJA

E WA

FOJAN Electronic

FRL-Series : Low Resistance | Document No.

FJ-JS-3001-V1.0

Thick Chip Resistor Product | Revision Date

Specifications Page No

2021/1/20

90f9

= |83 (soldering)

- BiXERIEMLZ ( Recommend reflow soldering profile )

280

240-260% Max

T T

240
220

180

160

140
120
100
80
80
40
20
0

0

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 2340 360 2380 400 420

BIUK IEIF 2% ( Recommend wave soldering profile )

-FTRE

280

260

240 r
220
200 r
180
160 r

140 r

120

100 t
80 1
80 t
40
20 |

0

250-2607C Max

«— Preheaing — 4 |

Cooling

Q 20 40

60

80 100 120 140 160 180 200 220 240 260

£ ( hand soldering temperature )

WEEPRE 350+10°C 3 02 - BRI AREBRE 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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