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FRJ-Series
Low Resistance Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRJ FREUERRIE TCR SRS 2R RRERATIZiRIE S

{EFE(E TCR [ERE A TUFEFEES

Low Resistance Low TCR Thick Film Chip Resistor

FRJ Series

= 4583 (Features)

- R, BER - Small size and light weight

- W%, BRE - Reliability, high quality

- {RFEME, EAKEEER - Low Resistance & Suitable for Large Current Application
— fIRiRE R - Low TCR

- o, T - Halogen free and lead free

- fF& RoHS - RoHS compliant

= [ (Application)

- B AEE, BEESE, ZEN - Entertainment: Stereo, TV tuners, Tape recorder

- B3 TH. KE - Appliance: Air conditioner, Refrigerator

- BRI R ER. E LB - Computer & relative products : Main board, PDA

- BIRHEE: FH. LB - Communication equipment: Cell phone, Fax machine

- HFEHRSL: B, “HRBRHER - Power equipment: Power supply , II Lumination equipment
- WEZE: BR. FHES - Measuring instrument: Electric meter, Navigation equipment

n ZRES (Parts Number Explanation) BEtIECELTI DB IAPITIRPAS

F 1206
28 Fuu%l IJJ“E:‘:"J 2 ‘E =X @E:‘;'l] ﬂnﬁ@i&

R:Resistor C:Normal 0402 B:£0.1% £50%:E24 T: 7 inch reel Blank: none
C:Capacitor P:Hi-Power 0603 C:40.25 % . C: Cu
o _digi :10 inch reel
L: Inductor L: Lowohmic 3digitstblank | Q A: Au
) 0805 D:+0.5% )
D:Diode A:Array 102=1KQ R:13 inch reel
. : X F+1%
A:Audion S:Surge 1206 IRO=10 B:Bulk
H:Hi-Precision 1210 T45%
FOJAN V:Hi—VoItage +1%&Below:
Q:Auto-motive 2010 E24+E96:
R:Anti-sulfur 1812
. 4-digits
M:Metal 2512
D: LED 1001=1KQ
J: Low ohmic
Low TCR 1R00=1Q

PaCkaging
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FRJ-Series
Low Resistance Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRJ R5U{XEE{K TCR [EiR AU FRPEREREAS AR

TECHNOLOGY

= R (Dimension):

R

dimension

BASf (unit) : mm

0402 1.00+0.10 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 0.25+0.15 0.20+0.15
0805 2.00+0.10 1.25+0.10 0.55+0.10 0.35+0.20 0.40+0.20
1206 3.10+0.10 1.60+0.10 0.55+0.10 0.40+0.20 0.45+0.20
1210 3.10+0.10 2.50+0.15 0.55+0.10 0.50+0.20 0.50+0.20
2010 5.00+0.20 2.50+0.15 0.55+0.10 0.60+0.25 0.60+0.25
2512 6.30+0.20 3.20+0.20 0.55+0.10 0.65+0.25 0.65+0.25

= EBPEZEHS (Construction)

O, 24 TEBHH
construction Major material

1 PR SELTIE ALOs
Ceramic substrate
2 A= SRIEE Metal film
Resistive layer
3 =
irIetR 5 cu
r L "1 Cu plating layer
4 {ReHR B A
Conductive layer
PHRRE (White>39m Q) _
o R EREE
5 (Green<39mQ) Glass /Epoxy
Inner protective layer
IMRIPE p—
6 E
Outer Protective layer TREIIER Epoxy
X=F p—
7 E
Marking IRERIEE Epoxy
8 fueath HIESE NiCr
Side conductive layer
8 R s8N
Ni plating layer
0 B #
Sn plating layer Matte Tin
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FRJ-Series
Low Resistance Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRJ R5U{XEE{K TCR [EiR AU FRPEREREAS AR

TECHNOLOGY

» IERTREMLE (Derating Curve)

55°C~+155C
AREMERN70°CEIS5'CZiE, HEARTE
BEE T LUELT
70
100 —< N
g © Iy
60 T
% :
B 40 0
& : 55
£ 20 ; ?\

—
-55 20 40 60 B0 100120140160
TRifEM(C)

» [BEEGEl (Resistance range)

BH{ETBE Resistance Range

BI3I Type
0402 OR1~0R9Q OR1~0R9Q
0603 0R1~0R9Q 0R1~0R9Q
0805 0R1~0R9Q 0R1~0R9Q
1206 OR1~0R9Q 0R1~0R9Q
1210 0R1~0R9Q 0R1~0R9Q
2010 0R1~0R9Q 0R1~0R9Q
1812 0R1~0R9Q 0R1~0R9Q
2512 0R1~0R9Q 0R1~0R9Q

S5 (Electrical characteristics)

—
IE . -

215 S Dilecic | DERIR Rated |AME Max| TR | MEETEE
(Power . 1Eee rlc. Current of Current of °C Resistance

Type With standing ¥ T (PPM/°C) =

Rating at 70°C) Voltage umper umper ange

0402 1/16W 100V 0.79A 1.97A

0603 1/10W 100V 1A 2A

0805 1/8W 300V 1.24A 3.1A

1206 1/4W 500V 1.58A 3.95A +100PPM/°C 0R1~0R9Q

1210 12W 500V 2.24A 5.6A

1812 3/4W 500V 2.73A 6.83A

2010 3/4W 500V 2.73A 6.83A

2512 1w 500V 3.16A 7.9A
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FRJ-Series
Low Resistance Low TCR Thick Film Chip Resistor Product Specifications

FRJ R5U{XEE{K TCR [EiR AU FRPEREREAS AR

FOSAN

TECHNOLOGY

- 4B (Performance Specifications)

ik 75 &
Test Methods

Mg

Specification

Wizt =44

Test Conditions

BERY
Temperature
Coefficient

b3
Solderability

iRk
Resist to
soldering heat

pteg= sl |
Insulation
resistance

5 E

Dielectric
withstanding
voltage

imF S HH

Terminal bending

JIS C 5201 4.8

JIS C 5201 4.17

MIL-STD-202
METHOD 210

JIS C 5201 4.6

JIS C 5201 4.7

JIS C 5201 4.33

TCR= (R-R0 ) / (t-t0)) R0  x106 ( ppm)
RO EBPHTE =R T HIBE(E (resistance at room

temperature)

R HEE 125°CEk-55°CFRIBE{E(resistance at A5 Spec
125°C or -55°C)

t0 ZjB(room temperature)

t B (test temperature 125°C or -55°C)

MENERIRRAGIN, BIFRE 245:5°C, B

8 3+0.5Fb, > 95%EfA 3
Dip the terminal in a flux and then dip into a (>95% coverage)
soldering bath at 245+5°C for 3+0.5sec.

IENEFIERANGIR, BIFNEE 260:5°C, B

10£0.5 %, MEHIERIEAPEEEWLE,

Dip the terminal in a flux and then dip into a 1(1 g, +0.05Q)
soldering bath at 260+5°C for 10+0.5sec. Measure

the variation of resistance.

FFEFE EINEBETE 60+5 BiE, WELE

BHIL. Applied the dielectric withstanding voltage
on the g
center of body for 60+Sseconds. Then measure
insulation resistance.

10GQ

FEEF. €Il R R
FAFEAF LINFBETE 60+5 . 55

Applied the dielectric withstanding voltage on the N evidence of flashover,

center of body for60+Sseconds. mechanical damage arcing

or insulation breakdown

PR IEENRIR LTS IR, SIRRISHE
20+188,1206(&) LATRIRTSH 5+0.2/0 mm;
1210 A ERIRTEM/ 2+0.2/0 mm; 2ixKI8
BiGPRETE

Specimen shall be mounted on test board, then
bend the board and maintained for 20+l1s. 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)
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FRJ-Series
Low Resistance Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRJ SRFUEAEAE TCR SIS 1 =R BRERA TSR 15

Wik 75 % Wizt =4 Mg
Test Methods Test Conditions Specification

AZ Item

hEE 6.25 fSRYEENER, B3 5 BENSERE

FERd A A -
Short-time JIS C 5201 4.13 BUIGRIPB{E3EMEE, +(1.0% +0.05Q2)
overload Applied 6.25 times of rated power for 5 second.

Measure the variation of resistance.

FRPEMNBETEIRNAR, T1 BE: 55+ 3°C;

T2 BEE: 15543°C/125+3°C, IIE 30 £,
B RETE(L 3t 300 NMER. ENHIERIEREELE.
Rapid temperature JIS C52014.19  py¢ specimen in a chamber which temperature +(1.00% +0.05€2)
changes canbeTl: -55%3°C;

T2: 15513°C/125+3°C,30min, repeated 300
cycles. Measure the variation of resistance.

& 10%EMENER, 85°C/85%RH,
F5EEEE 10001, ISR 2444 EIEHITI
MIL-STD-202

TiiB4F 1 Humidity METHOD 103 i 1000 hours 85°C/85%RH. £(0.5% +0.050)

Note: Specified conditions: 10% of operating
power. Measurement
at 244 hours after test conclusion.

BEMAIERER, BE 125:2°C, ON
TIME:1.5H, OFF TIME:0.5H, EHBEIEBE
1000 +24/.0 AS, ENXISH) 2z
Syt Load e MIL-STD202 0 B, EMRERIEMREEASRE
Aj7zap Load e nipTHOD 108 Put the specimen in a chamber at 125+2°C
temperature, ON TIME:1.5H , OFF TIME:0.5H,

and applied rated voltage for 1000 +24/-0H.
Measure the variation of resistance.

+(1.0% +0.10Q)

25°C~65°C,90~100%RH, 2.5 I)\id; 65°C

90~100%RH, 3 /\id;

65°C~25°C,80~100%RH,2.5 /B, 10 NEIR, i

ISEEER 24+4 PIIEHITE. +(1.0% +0.10Q2)
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
24+4 hours after test conclusion.

iR EIR MIL-STD-202
Moisture resistance YIETHOD 106
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FRJ-Series

Low Resistance Low TCR Thick Film Chip Resistor Product Specifications

FRJ R5U{XEE{K TCR [EiR AU FRPEREREAS AR

FOSAN

TECHNOLOGY

BEEIHE (Tapping Specification)

-HBRRT (Reel dimension)

_-“---

0402 10K/Reel mm

0402 13” | 40K/50KReel . mm
0603/0805/1206/1210 7~ 5K/Reel mm
0603/0805/1206 10~ 10K/Reel mm
0603/0805/1206 13> 20K/Reel mm
2010/2512 7” 4K/Reel mm

ZIN
Reel Q 0

Standard Quantity per Reel

5,000 pcs/Reel

-8R~ (packing dimension)

-Tapping Specifications

—

178+2.0

330+2.0

178+2.0

254+2.0

330+2.0

178+2.0

60.0+1.0 13.5+0.5
100.0+1.0 = 13.5+0.5
60.0+1.0 13.5+0.5
100.0+1.0 = 13.5+0.5
100.0+1.0 = 13.5+0.5
60.0+1.0 13.5+0.5

i _—— =

11.4+0.1 9.00+0.3

11.4+0.1 9.00+0.3

11.4+0.1 9.00+0.3

11.4+0.1 9.00+0.3

11.4+0.1 9.00+0.3

15.4£1.0 13.0+0.3
s

1.7840.1
(0.089 %0.004)

P2 P1 @D :"“_
Pl =
Al £ A N etV
3 A p N . S X
e o I o O o O O O O O *

0 )

A —/
-} mm(ineh)
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FRJ-Series
Low Resistance Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRJ R5U{XEE{K TCR [EiR AU FRPEREREAS AR

TECHNOLOGY

Unit: mm
R ENEREIEN
0402 0.65+0.10 1.15+0.10 1. 50:k0 0 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:k8: (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:k8: (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

» FRSERIES MG (Peel force of top cover tape)

EBEHLL 200mm/ SRS, G 165180 ERAMNARMITHE, MITEFT. HEHREIE
Bl 10g-70g; FHHEAIRFIEES 301008,

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 (30to 100 g)

Top cover tape

carrier tape

Direction of pull

Under tape
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FRJ-Series
Low Resistance Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRJ R5U{XEE{K TCR [EiR AU FRPEREREAS AR

TECHNOLOGY

= 24% (soldering)

- BiYEFEMEZ (Recommend reflow soldering profile)

280
240-260°C Max
1y TR s R S B RS CE R L —

240 |
DO e T o 5 0
200 === =mmmmmm e
180 |
160 | 150°C
wo LT/
120
100
80
60
40

20 r

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

60-150s £ <6°Cls

A <3°C/ls

- EBGHIZE% (Recommend wave soldering profile)

280

i ] S
250-260°C Max

240 |

220 }

200 }

A
-t
o
7]

A <B°C/s

180
160
140
120 [ R S S
100
80
60
40
20

A <3°C/s

" —— Preheating ———3p

0 . . . 2
0 20 40 60 80 100 120 140 160 180 200 220 240 260

- Cooling >
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FRJ-Series
Low Resistance Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRJ FREUERRIE TCR SRS 2R RRERATIZiRIE S

- FT)BE (hand soldering temperature)
JRERERE 350+10°C 3FbZA), BHRISEREhtrRfRA A

The iron temperature is 350+10°C, hand soldering time less than 3S. Avoid solder iron tip direct
touch the components body

» BVAUERRYT (Recommended pad dimensions)

B © mm
- owe | s | s | c |
0402 0.50 1.60 0.70
0603 0.80 2.40 1.00
0805 1.30 2.90 1.45
1206 2.20 4.20 1.80
1210 2.00 4.40 2.70
2010 3.80 6.60 2.70
2512 4.90 8.10 3.40
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FRJ-Series
Low Resistance Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRJ FREUERRIE TCR SRS 2R RRERATIZiRIE S

» {EiJREFA (Revision History)

[7Z. {ZiTEHA BT hRASTEEIA
Version Revision Date Revision Description Version Checked

FJ-JS-3001-V1.0 2020.12.01 JRhR The original version R Xiaozhen Wei
FJ-JS-3001-V2.0 2025.12.30 MRARAEIELT Version and format revision R Xiaozhen Wei
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