FRS-Series
Anti-Surge Thick Film Chip Resistor

FRS F5liniRimEIReR HFaEzRMiEREH

FOSAN

SEmicCconoucTor

FOJAN

& hE Bl

» FUREBEEE A (Anti-Surge Thick Film Chip Resistor)

» 7 FH(Application)

- Telecommunications

- Power supplies

- Car electronics

» 455 (Features)

- Small size and light weight

- Reliability, high quality

- Specialmaterialanddesignforhighworkingvoltagerequire

» #l-S15iBH(Parts Number Explanation):

- BBfE

- EEIRAtRIES

- REED

RN, EER

- ARt BRE

- B IL{FRERRIIRM BRI

5 Example: FRS1206J103 TS
F R S 1206 J 103 I S e L]
2XF? | =mE Thiesl B3l nE i3 a5l iRFEAR
FOJAN R:Resistor C:Normal 0603 D:+0.5% +5%:E24 T. 7 inch reel S: Sn Blank: None
C:Capacitor P:Hi-Power 0805 F:+1% 3-digits+blank Q:10 inch reel C: Cu
L:Inductor L:Lowohmic 1206 J:#5% 102=1KQ R:13 inch reel A: Au
D:Diode A:Array 1210 P: Jumper 1R0=1Q B:Bulk
A:Audion S:Surge 2010
H:Hi-Precision 2512 +1%&Below:
V:Hi-Voltage E24+E96:
Q:Auto-motive 4-digits
R:Anti-sulfur 1001=1KQ
M:Metal 1R00=1Q
Company Functional Tolerance Packaging Termination Special
code Type code code Size code code Resistance code code code code
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FRS-Series

Anti-Surge Thick Film Chip Resistor

FRS F5liniRimEIReR HFaEzRMiEREH

FOSAN

SEmicCconoucTor

FOJAN

& hE Bl

» R (Dimension)

R
dimension
Bafsf (unit) : mm
B3 (Type) L w H T1 T2
0603 1.60+0.10 0.80+0.10 0.45+0.10 0.25+0.15 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 2.5040.15 0.55+0.10 0.45+0.15 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
2512 6.35+£0.10 3.10+0.15 0.55+0.10 0.60+0.20 0.90+0.20
= E3fE%E (Construction)
& FEMH
NO. . . .
construction Major material
1 MEEER =& —R
Ceramic substrate Al,O3
k= L 5 EREER R
Conductive layer Ag
3 MEEtR RIEEE
Side conductive layer NiCr
4 FERE SULET 3RS
Resistive layer RuO; + glass
5 RIRIFE Wi
Inner protective layer Glass
6 IMRIFR mams
Outer Protective layer Epoxy
. XF aRE
Marking Epoxy
8 SREER i
Ni plating layer Ni
9 ek ]
Sn plating layer Matte Tin
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FRS-Series
Anti-Surge Thick Film Chip Resistor e

FRS F5liniRimEIReR HFaEzRMiEREH

» DIEREFMZL ( Derating Curve)
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Rated Power ratio(%)
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FFRAECC)
Ambient Temperature(°C)

Note: Operating temperature range is from -55°C to +155°C

» EBMEHIIE (Standard Electrical Specifications)

- —— =X FE{EEE
» FENE B :
B3l SRR E Resistance Range TCR
Power Rating TEBE
Type Max. Overload +0.5% +1% +5% (PPM/°C)
at 70°C Max. RCWV
Voltage (E24,E96) (E24,E96) (E24)
100~294Q 10~294Q 10Q0~270Q +200
0603 1/10W 75V 150V
300Q~10MQ +100
100~294Q 10~294Q 10Q0~270Q +200
0805 1/8W 150V 300V
300Q~10MQ +100
100Q~20Q 10~20Q +200
1206 1/4W 200V 400V
20.5Q~10MQ +100
100Q~20Q 10~20Q +200
1210 12W 200V 400V
20.5Q~10MQ +100
100Q~20Q 10~20Q +200
2010 3/4W 400V 800V
20.5Q~10MQ +100
100Q~20Q 10~20Q +200
2512 1w 500V 1000V
20.5Q~10MQ +100

NEARRMERIEK IS EFA 19U SSER] For non-standard parts, please contact our sales dept.
Operating Voltage=/(P*R) or Max. Operating Voltage listed above, whichever is lower.

Overload Voltage=2.5*/(P*R) or Max. Overload Voltage listed above, whichever is lower
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FRS-Series
Anti-Surge Thick Film Chip Resistor FOSAN FOJAN

FRS Z5UiiiEE ISR K eapasStSiHeRE e = 1 B2 (H

FEIRIE (Lightning Surge)

TR hEEEFEESHRIE IEC 60115-1 {#A8 1.2/50us #1 10/700 BKHAZRHE TS

Resistors are tested in accordance with IEC 60115-1 using both 1.2/50us and 10/700 pulse shapes.
EZIRPRZEBMIRERE/NT 1%

The limit of acceptance is a shift in resistance of less than 1% from the initial value

1.2/50us Lightning Surge
10000
2512
I 2010
-l 1210
. | tet=tTT] LI
- A T e
= 1000 =Fha =t ——c ===z e
@ — — 5 T =
% =] :‘ — | ] = ”-
— [l [ = 0
g ___.--:::,.. = _,--'/ J/f-— -
3 — T A
S 100 Pt
10
1 10 100 1000 10000 100000 1000000
Resistance(Q)
10/700us Lightning Surge
10000
Lt 2512
mn 2010
S 1000 A l /"::: — (] :::2
% S — = — 0805
=] = 1 P L = —
© L 2 = =i =
% = = H »” - =
> ’_--‘/ /J”‘ // [l / L
’,,-.-1-“"' [ = A LHTL
§ j"""ﬂ ’f" | ///
& 100 == man
10
1 10 100 1000 10000 100000 1000000 10000000
Resistance(Q)
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FRS-Series

Anti-Surge Thick Film Chip Resistor gneugﬂ':! EOJAN
FRS FEAURi B AR R S SRLRR

» MfKHEES] (Pulse withstanding capacity)
B RIREBEMNNEERB AR 1% « MMNINRIURA TR A PG K ERRE
The limit of acceptance was a shift in resistance of less than 1% from the initial value. The power applied was subject to

the restrictions of the maximum permissible impulse voltage graph shown

Single Pulse(100 Ohm)
| w1402 0603 (0805 1206 ow——t1210 2010 2512
1000 ———
===
% 100 et
1) |
2 ——
a |
@
2 g0 =
o
1
0.0001 0.001 0.01 01 1

Pulse Duration Time(s)
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FRS-Series

Anti-Surge Thick Film Chip Resistor gneugﬂ':! EOJAN
FRS FEAURi B AR R S SRLRR

ZELEEKH (Continuous Pulse)
BEMINESNAETITRRGESAHE - Eophkh B IEE B F P EFENFIGIERET 70°CHIEEINE
EBPALEHIMA1ETR 1%

The continuous load graph was obtained by applying repetitive rectangular pulses where the pulse period was adjusted so that
the average power dissipated in the resistor was equal to its rated power at 70°C. Again the limit of acceptance was a shift in

resistance of less than 1% from the initial value

Continuous Pulse(1000hm)
| 0402 0603 emm(0805 1206 e==—=1210 w2010 2512
1000
— ! = | t 1 -
. : okl
o L Ty == Y — ] L L L1l
5 10 il ~ LT S 1
3 i T 1l .
3
= 1
01
0.0001 0.001 0.01 01 1
Pulse Duration Time(s)
Pulse Voltage(100 Ohm)
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5 10 r0603
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Duration Time (sec.)
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FRS-Series
Anti-Surge Thick Film Chip Resistor

FRS F5liniRimEIReR HFaEzRMiEREH

FOJAN
& K Bl

FOSAN

SEmicCconoucTor

488 (Performance Specifications)

nE Mit75i% Mzt = mis
Item Test Methods Test Conditions Specification
TCR= (R-Ro) / (tto) Ro %108 (ppm)
RO EEfEFEZER FHYFE(E(resistance at room temperature)
Efifture 1S C 5201 4.8 R FBJAYE 125°CH;-55C TRRIMEIE ps Spoc
Coefficient (resistance at 125°C or -55C)
t0 Z=i& (room temperature)
t JIESERE (test temperature 125°C or -55°C)
InEK 2.5 FEAVEREERIE, A 5 B ENEIRNISATEAIREDS
R Bl fafer =,

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)

J24$5 1M Solderability

JIS C 5201 4.17

THENEFIERNGIR, HIEE 245¢5°C, AYA 3+0.5 %%,
Dip the terminal in a flux and then dip into a soldering bath

at 245+5°C for 3+0.5sec.

> 95%HEFR £
(>95%
coverage)

FUREEH
Resist to soldering
heat

JIS C 5201 4.18

THENEFIERNGI SBAEE 260+5°C, A 10+0.5 7, i
EXOAIEAIEETE,

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)

ERREANA_EINEaLEmIE 6045 #0fE, SR,

e Gl Applied the dielectric withstanding voltage on the center of
Insulation JIS C 5201 4.6 >10GQ
resistance body for 60+5seconds. Then measure insulation
resistance.
TEE. CIMRA
DOAVRAEARAS
No evidence of
YIS EEBEANAR_ENNEAELETIE 605 7D,
Dielectric JIS C 5201 4.7 . . o ) flashover,
withstanding : Applied the dielectric withstanding voltage on the center of
voltage mechanical
body for60+5seconds.
damage arcing or
insulation
breakdown
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FRS-Series

Anti-Surge Thick Film Chip Resistor
FRS R5niRiEERR ~BEzE R

FOJAN

FOSAN

SEmicCconoucTor

& hE Bl

SE

ltem

MitmiE
Test Methods

izt

Test Conditions

A

Specification

I FESH

Terminal bending

JIS C 5201 4.33

RPN TR L3 TS, S IRISAGE) 2041 75,
1206(&) LATHIRTZH 5+0.2/0 mm; 1206 LA ERIR T ES
i 2+0.2/0 mm; EMHIERIEREET LR

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)

FEIRMNEEEAG, B 155:2°CE-55£3°C, 3£ 5 ME
7, ENXEAERERHER.

Moisture resistance

65°C~25°C
80~100%RH, 2.5H, 10 cycles, Measurement at 24+4 hours

after test conclusion.

RAEER
Temperature JIS € 5201 4.19 Put specimen in a chamber which temperature can be (2.00% +0.05Q)
Cycling
changed to 155+2°C or -55+3°C, repeated 5 times.
Measure the variation of resistance.
FERMAERIERME, IBE 40:2°C, iR 90~95 %RH; B
EUEEBE 1.5 /\ad, BB 0.5 /1\ad; ESIBHEBZiHIaHTA]
X 1000 8o /NET. EMIHICRIERREZCER.
Eﬁiﬁ% JIS C 5201 4.24 Put the specimen in a chamber at 40+2°C temperature and +(2.00% +0.05Q)
90~95% relative humidity, then applied rated voltage
for1.5H and rested for 0.5H repeatedly till total test time is
1000*48/.9 H. Measure the variation of resistance.
EBBEMNIERAEH, JRE 70£2°C, ON TIME:1.5H, OFF
TIME:0.5H, BFEEIRERE 1000 *24/.0 /e, EMHIEFIEME
ﬁﬁﬁ_ﬁ JIS C 5201 4.25.1 NS $(2.00% +0.05Q)
Load life Put the specimen in a chamber at 70+2°C temperature, ON
TIME:1.5H, OFF TIME:0.5H, and applied rated voltage for
1000 *24/oH. Measure the variation of resistance.
25°C~65°C,90~100%RH, 2.5 /)\ft; 65°C 90~100%RH, 3 /)\
Af; 65°C~25°C,80~100%RH,2.5 /)\iT, 10 4MEER, X845
2424 /NS FEREATIUE.
T M'EL;SHI)%"?O% 25°C~65°C,90~100%RH, 2.5H; 65°C 90~100%RH, 3H; £(2.00% +0.05Q)
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FRS-Series

Anti-Surge Thick Film Chip Resistor
FRS R5niRiEERR ~BEzE R

FOSAN

SEmicCconoucTor

FOJAN

& hE Bl

o . . pe .
» BEEAIE (Tapping Specification)
-4 R~F (Reel dimension)
8C @ =
Reel QQ 0 :%%;] e
Standard Quantity per Reel b=
5,000 pcs/Reel
Type Size Unit A B C F w
0603/0805/1206/1210 7" 5K/Reel mm 178+2.0 60.0£1.0 | 13.5:0.5 11.4+0.1 | 9.00£0.3
0603/0805/1206 10" 10K/Reel mm 25420 | 100.0+1.0 | 13.5:0.5 11.4+0.1 | 9.00£0.3
0603/0805/1206 13" 20K/Reel mm 33042.0 | 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£1.0 | 13.5:0.5 15.4+1.0 | 13.0£0.3
-3 R~} (packing dimension)
1.75 0.1
(0.080 ®0.004)
B2 Pi 0 EE—
Fa ﬁ(’ P a Y P v e
T g g
ﬂ]:_ A O o A
I ey o o
RE. A
Dimensions A B D F PO P1 P2 A%
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 2.4010.20 1.50+ 8(1) 3.50+0.05 4.00+0.10 4.00+0.10 2.004£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 1.50i8'(1) 5.50+0.05 4.00£0.10 4.00+£0.10 2.00+0.05 12.0£0.10
2512 3.4010.10 6.60+0.10 1.5018'(1) 5.50+0.05 4.00+0.10 4.00+0.10 2.004£0.05 12.0+0.10
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FRS-Series

Anti-Surge Thick Film Chip Resistor
FRS R5UiniRiEEIRRR - HE=R &

FOSAN FOJAN
S e s Ram

= FRSTHFIE NG (Peel force of top cover tape)
L 200mmy/ S FREGEEE, 3 165180 BEFSRISTHTRIE, I TEATR. EEMRIRSEE 10g-70g; M
#5778 30100,

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

2

/mler tape

= J83% (soldering)

-BiIXET R4 ( Recommend reflow soldering profile )

280

240

180

140
120
100
80
60
40
20

0

260 foeseeees

220; Buoncuusa

200C

160

24026012 Max w

20T

D00 omm e

0

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

Anti-Surge Thick Film Chip Resistor gﬂugﬂg EDJAN
FRS FR5UHIREE IR H BRI aE B iHMH

-BIUKIERH 4 ( Recommend wave soldering profile )

280 |

- 2600C M
260 250-2601 Max

240
220 A<BTIS
200
180
160
140

120 1200

100
A3Trs
80
60
40

20

«—— Preheating ——» | Cooling

0

0 20 40 60 30 100 120 140 160 180 200 220 240 260

-FITJ2RE ( hand soldering temperature )
SR 350+10°C 3 FbZ A, BHRIEEREEATERRRAMA

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

» [EFREEREEE(HEREAE (Chip Resistor Instructions for use)

- AFRELATERME TN, MeErTsesIZE IS0 (Application of the products in a special
environment can deteriorate product performance) :

1.

[=N=H

High temperature

BHEXE/RIRESKR, 8ESS, mtE, a8, s, —sSHEF,
Near the sea ,or corrosive gas, such as Clz,H2S,NH3,SO2,and NO2,efc;
BIPSEBIRSRIR, 8K, B, HFm, BYUAFIRYER;

Unverified liquids, such as water,oil,chenical or organic solvent;
FERNBER E R R R S T mAYEI MER;

Unverified resin or paint to cover products;

e F e SR S BV E VI N 3T M v

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

- (EF | #H5%E (STORAGE / CARRY CONDITIONS)

1

2
3.
4

EEERE 25+5°C Temperature: 25+5°C
B 30~70%RH Humidity: 30~70%RH

HEFEARR: o, 245 Storage life: 2years FIFO
FHFIREES, BRITEFIERSR., RS TEAR L, BRIETREIA~mENEAA  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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