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FRE Z5Uif s s 4 st RS S 1 e

neREEIR AU FFERS

Anti- ESD Thick Film Chip
Resistor FRE Series

= 4§53 (Features)

- EBMERERE, TRES - Stable electrical capability and high Reliability
- fF& RoHS1ESEK - Compliant with RoHS directive

- HFEEREREEKR - Halogen free requirement

- [hERrEMERERYF - Good antistatic performance

B (Application)
IiZRAFETRE. Tldss. AVIiEE:Rs. AEL. PINSERIBEREF RSO,

Widely used in medical devices, industrial controls, AV adapter, automotive industrial, outdoor equipment and

consumer electronics etc.

n RS (Parts Number Explanation) Bl IPITALIERE
YA F=mnl R RE ¥ a5l iREatR 5

RE: Anti- ESD 0201 F:+1% +5%:E24 T: 7 inch reel S:Sn Blank: none
Others series refer 0402 J:£5% 3-digits+blank = Q:10 inch reel C:Cu
to Catalogue 0603 +1%8&Below: R:13 inch reel A: Au
FOJAN
0805 E24+E96: B:Bulk
1206 4-digits
1210

Company Type Size Tolerance Resistance Packaging Termination Special Case

= EHPHZEHY (Construction)

1 PIEEAMR Ceramic substrate =&{L”5E AlOs
2 $REB% Conductive layer (Top) $R Ag

3 MIEE4% Side conductive layer REaE NiCr
4 FE{KE Resistive layer SFLET RuO,

5 RFFE Inner protective layer IEHE Glass

6 SMRIFE Outer Protective layer RGBS Epoxy
7 X=F Marking REiE Epoxy
8 $REB% Ni plating layer $& Ni

9 $BE% Sn plating layer % Sn

10 fREB% Conductive layer (Back) iR Ag
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FRE-Series
Anti- ESD Thick Film Chip Resistor Product Specifications FOSAN

FRE RUns2HE EIR A BIEE ST

TECHNOLOGY

» R} (Dimension):

R~ Dimension

w

/ o mm
4,)/1—2/47
BIZI (Type)
L T1 T2
0201 0603 0.60+0.03 0.30+0.03 0.23+0.03 0.10+0.05 0.15+0.05
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

» EBSHYFME (Electrical characteristics)

Bi5 70°C TEELIE EATL{ERE BAEAREE BEME
Type Rated Power at 70°C | Max Working Voltage Max Overload Voltage DW YV
0201 1/20W 25V 50v 50V
0402 1/16W 50V 100V 300V
0603 1/10W 75V 150V 300V
0805 1/8W 150V 300V 500V
1206 1/4W 200V 400V 500V
1210 1/2W 200V 400V 500V

£&E (Remark) : ZREEEHEAT (The rated voltage is calculated by the following formula) :
E= \/ﬁ E: ZEEE (Rated Voltage) (V)

P: BWEINZR (Rated Power ) (W)

R: EBFEFA{E (Resistance) (ohm)

MR E A EET I EFIRRA TR, UIEBIRSRATFREALRERIEERE £,
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.

= INERTREASE (Derating Curve)
{EBREBE

Temperature -55°C~+125°C(0201) -55°C~+155°C (ELfth)
usage range

BEERESRIY 70°CE 125°C /8, XRAETErMZ: BRERESRIY 70°CE 155°C2 /8, hEniE FE%S

ER FLUMELT . LMELT .

Describe If the ambient temperature exceeds 70°C to 125° If the ambient temperature exceeds 70°C to 155°C,
C,the power can be revised according to the curve = the power can be revised according to the curve
in the following figure in the following figure
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FRE-Series
Anti- ESD Thick Film Chip Resistor Product Specifications FOSAN
FRE R5inssBER RN BIEEMIES

TECHNOLOGY

70 70
o 100 [ @ 100 [ ¢
2 3 N
#E g0 fie 80
S B2 e N 75 e A
R RE L \ ke,
Power %8 \ 125 % 8 155
. - 20 - -~ 20 :
Attenuation g « N = « \
Curve -55 20 40 60 80 100 120140160 -55 20 40 60 80 100 120140160
RERE (°0) NERE (°C)
Ambient temperature (°C) Ambient temperature (°C)
» BEZREL (Temperature Coefficient)
FEafaERERE (ppm/°C)
B3 Type ) FEEEE Resistance Tolerance and TCR (ppm/°C)
Resistance Range
1% +2% +5%
10<R<10Q +400 +400 +400
0201 10Q<R<1MQ +200 +200 +200
TMQ<R<10MQ +200 +200 +200
1Q<R<10Q +400 +400 +400
0402 10Q<R<1TMQ +100 +100 +100
TMQ<R < 10MQ +100 +100 +100
1Q<R<10Q +400 +400 +400
0603/0805/1206/1210 10Q<R<1MQ +100 +100 +100
TMQ<R < 10MQ +100 +100 +100

= FRFEPRFIEBERZEE] (ESD Limiting Voltage Curve)
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FRE-Series

Anti- ESD Thick Film Chip Resistor Product Specifications
FRE R7linz#BERA T HEERMES

FOSAN

TECHNOLOGY

= THBE (Performance)

M7 iE

izt

A

BERH
Temperature
Coefficient

FERTIENS AT
Short-time
overload

et
Solderability

FURHHR

Resist to

soldering
heat

#as3FEE
Insulation
resistance

HBIETIE
Dielectric
withstanding
voltage

BERIEE
Rapid
temperature
changes

ESD ix3&
ESD test

Test Methods

JIS C 5201 4.8

JISC 5201 4.13

JIS C 5201 4.17

JISC 5201 4.18

JISC 5201 4.6

JIS C 5201 4.7

JIS C 5201 4.19

AEC-Q200TEST
17
AEC-Q200-002

Test Conditions

TCR= (R-Rgy) / (t-to) Ry x10%ppm)

RO: EBfHFEE=E TAIBE(E (resistance at room
temperature)

R: EBPRTE 125°CER-55°CTHIBE{E (resistance at
125°C or -55°C)

t0: =8 (room temperature)

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

DN 2.5 ERETERRE, BYE 5 BENERNEIS
AIRE{EE LR,

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

HENERIERNGIR, BIFRE 245£5°C, A 3
+0.5 %,

Dip the terminal in a flux and then dip into a
soldering bath at 245+5°C for 3+0.5sec.

IHENERIERNGIR, SRR 260+5°C, BHE
10205%, NSRILFISAIEETILER,

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.

EERRAR EINEk B E 6045 #/E, MRLEIE
.

Applied the dielectric withstanding voltage on
the center of body for 60+5seconds. Then
measure insulation resistance.

ERPEAIR_ENNEABERTIE 605 7D,
Applied the dielectric withstanding voltage on
the center of body for60+5seconds.

FEREANREEIMA, T1IRE: -55+3°C; T2
B 155+3°C.125+3°C, 1E 30 o%f, 3300
MER, ENHRAIERERNE,

Put specimen in a chamber which temperature
can be T1: -55+3°C; T2: 155+£3°C/125+3°C,
30min, repeated 300 cycles. Measure the
variation of resistance.

DNEHNERFERREE 2 )%/(EF 170, 0402 Kit&:

0.5KV,0603 ##&: 1KV, EMEAIHE 2KV.
0402:0.5KV,0603:1.0KV,Other:2KV,2times/1s

Specification

As SEPC

1%:+(1.0%+0.05Q)
5%:+(2.0%+0.05Q)

> 95%EFA L3

(>95% coverage)

+(1.00% +0.05Q)

>10GQ
FohER. KN I IR
3]

No evidence of flash over,
mechanical damage
arcing or insulation
breakdown

1%:+(1.0%+0.05Q)
5%:+(2.0%+0.05Q)

+(3.0%+0.05Q)
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FRE-Series
Anti- ESD Thick Film Chip Resistor Product Specifications FOSAN

FRE Z5Uif s s 4 st RS S 1 e

IRE Mt75iE izt S

Item Test Methods Test Conditions Specification

25°C~65°C,90% ~ 100%RH, 2.5 /\af;  65°C

90% ~ 100%RH, 3 /\gf;  65°C~25°C,80% ~

100%RH,2.5 /B, 10 MBEER, RIGLER 244 /)
MIL-STD-202 R e T . 1%:+(1.0%+0.05Q)
METHOD 106 25°C~65°C,90% ~ 100%RH, 2.5H; 65°C 90% ~ 5%:+(2.0%+0.05Q)

100%RH, 3H; 65°C~25°C

80% ~ 100%RH, 2.5H, 10 cycles, Measurement

at 24+4 hours after test conclusion.

EEFENE IR EH TS5, SHRIFAE) 20+
1%, 1206 (&) LATRIRTER 5+0.2/0 mm;
1206 LA FRIR TS/ 2+0.2/0 mm; ENXIERE)
[EREER

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.

Mtk (test board)  [Ek (jig)

PN N
Moisture
resistance

W+10 Unitmm

FE
1 O

Terminal JIS C 5201 4.33 e s +(1.00% +0.05Q)
bending

) TR
Y Specimen Testing printed circuit board

T
‘ ’ ‘ ME74E Supporting jig

20, Unitimm

1.6

AFhiE)

r 86
- Distance of bending

777777 R ed circuit board

HEMAIERERE, BE 40£2°C, j2E

90~95 %RH; EFEEIERE 1.5 /BT, H7E8 0.5

NI ESIEHTER ZIRIAATIE) 1000 48/ /AT, B

Wi RIS ER L,
[impTEses JIS C 5201 4.24 Put the specimen in a chamber at 40+2°C 0.5%. 1%:+(1.0%+0.05Q)
Humidity temperature and 90% ~ 95% relative humidity, 5%:+(2.0%+0.05Q)

then applied rated voltage for1.5H "ON" and

0.5H "OFF" repeatedly till total test time is

1000%%8/.4 H. Measure the variation of

resistance.
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FRE-Series
Anti- ESD Thick Film Chip Resistor Product Specifications FOSAN

FRE Z5Uif s s 4 st RS S 1 e

IRH Mt75iE izt S

Item Test Methods Test Conditions Specification

IR ERfET, IBE 70£2°C, ON TIME:1.5H,
OFF TIME:0.5H, JEBFEEEREREE 1000 *24/ o /Nad,

ENXIREHEEZR .

s . 0.5%. 1%:+(1.0%+0.05Q)
. JIS C 5201 4.25.1 Put the specimen in a chamber at 70+2°C
Load life 5%:+(2.0%+0.05Q)

temperature, ON TIME:1.5H, OFF TIME:0.5H,
and applied rated voltage for 1000 *2*/_oH.
Measure the variation of resistance.

» FPHRIR (Marking on the Resistor's Body)

1.0201 %% 0402 EAEKD, E ETFHIFR
For 0201 and 0402 size, no marking on the body due to the
small size of the resistor
2.RE5%MFm, =FBIRT, iIlURTEENEREF, 85—
iR 10 RI3RR
+5% tolerance product: the marking is 3 digits, the first 2 digits

472=47x10%=4.7KQ

10QUATF#RR: 5R6=5.6Q

Below 10Q: 5R6=5.6Q
are significant figures of resistance value and the 3rd one
denotes the power number of 10, (10X)

3.£0.5%, +1%, +2%H97m, MOFEIER, B= (RRBEENE
BT, RE—MIFR 10 R
+0.5%, +1%,+£2% tolerance product: the marking is 4 digits, the

4992=499x10%=49.9KQ

first 3 digits are significant figures of resistance value and the 4th

one denotes the power number of 10, (10X) 100QLA FiRR
4.0603 1% E96 7RI ERE, EMBEAEKD, RA=ZHUEIER 6R81=6.81Q

HEHH

ivn\o
Standard E96 series values of 0603 +1%: due to the small size of

the resistor’ s body, use 3digits code to indicate the resistance

Below 100Q: 6R81=6.81Q

value.
5.FFEEEI, FBHEESEE~a, KA 1 GCEREA, Ao

All type and tolerance of Jumper products used 1 digit code to

0Q=0

indicate the value,l.e.0

» 0603+ 1% E96 Z%IHFE{E{CAS Standard E96 Series Resistance Value Code for 0603 +1% Marking

3 FR{E 53 FR{E 53 BE{E 53 FR{E 3 FR{E 53 FR{E
Code | Value | Code Value Code Value Code Value Code Value Code Value
01 17 147 33 49 65 464 81 681

100 215 316
02 102 18 150 34 221 50 324 66 475 82 698
03 105 19 154 35 226 51 332 67 487 83 715
04 107 20 158 36 232 52 340 68 499 84 732
05 110 21 162 37 237 53 348 69 511 85 750
06 113 22 165 38 243 54 357 70 523 86 768
07 115 23 169 39 249 55 365 71 536 87 787
08 118 24 174 40 255 56 374 72 549 88 806
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FRE-Series
Anti- ESD Thick Film Chip Resistor Product Specifications FOSAN

FRE RUns2HE EIR A BIEE ST

TECHNOLOGY

09 121 25 178 41 261 57 383 73 562 89 825
10 124 26 182 42 267 58 392 74 576 20 845
11 127 27 187 43 274 59 402 75 590 91 866
12 130 28 191 44 280 60 412 76 604 92 887
13 133 29 196 45 287 61 422 77 619 93 909
14 137 30 200 46 294 62 432 78 634 94 931
15 140 31 205 47 301 63 442 79 649 95 953
16 143 32 210 48 309 64 453 80 665 96 976

20603 +1%HRCAIEIEES Multiplier Code for 0603 +1% Marking

X883 Code Y X A B C D E F
1581 Multiplier 102 107 10° 10" 10° 10 10* 10°

BEEIRRAT (So the resistance value are marked as the following examples)

38Y

10D=124x10°=124KQ 38Y=243x102=2.43Q
0603 +1%H9™=fm, FEAnEE E24 Rld, ERETF E96 K5, twns SHHFISER, BRETEFH

Thi—%% (Standard E24 and not belong to E96 series values of 0603 +1%, the marking is the same as 5%

tolerance but marking as underline)

331=33x10'=330Q 560=56x10°=56Q
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Anti- ESD Thick Film Chip Resistor Product Specifications FOSAN

FRE RUns2HE EIR A BIEE ST

TECHNOLOGY

m VB  (soldering)

- BiYEiFREMEZ (Recommend reflow soldering profile)

280
240-260°C Max
BB oo B et e o s e S O e R 0 —

240 |
290 k. ... 210G o i o e A R B A R o e
200 femsm=ssesnsmssmssssssssssssssssssassanans
180 |
160 | 150°C
w [T/
120 |
100 |
80
60
40
20 F

A<6°C/s

60-120s

A<3°C/s

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 > <10s
260 frmmemmmmm e
oup | 250-260°C Max
220 |
200 f
180 |
160 |
140 |
120 [2-=smm TR oo e
100 |

A <6°C/s

A <3°C/s

80
60
40
20 [ —— Preheating _pi E -« Cooling >
. 0 20 40 60 80 100 120 140 160 180 200 220 240 260

- FTEBE (hand soldering temperature)
IEERERE 350+10°C 3Rz, BHRiSitEhtrRpE A

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

FJ-JS-3001-V1.0/2025/1/1 9 www.fosan.vip



FRE-Series
Anti- ESD Thick Film Chip Resistor Product Specifications FOSAN

FRE RUns2HE EIR A BIEE ST

TECHNOLOGY

MG (Tapping Specification)

®B
dA

0 0
Reel |0 € ¢ 0T

Standard Quantity per Reel
5000 pcs/Reel

||
[

- £ R< (Reel dimension)

M N T U A AT

0201 10K/15K Reel 178+20 60.0£1.0 13.5£05 11.4+0.1 @ 9.00£0.3

0402 7" 10K/Reel mm | 178+2.0 60.0x1.0 13.5+0.5 11.4+0.1 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+x1.0 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 13.5x0.5 11.4+0.1 9.00+0.3

- BZRY (packing dimension)
HKrdmre Paper Taping

b0 o 1.75+0.1
— D : (0.069£0.004)
® (0.01)
[P2]P1 pa m e
N N N N e =
L L/ Ay L \ L/
B[D |"||"||—||—||—||—||—||—|SF w
L Ooooooggd;
[ 2.75
A (1.08)
mm(inch)

Unit: mm

om | A | e | D | F | k0 | M | P2 | W | T |

0201 = 0.38+0.05 0.68+0.05 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
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

» RS FIES /MY (Peel force of top cover tape)

ERFELL 200mm/3$hE0EREE, 5 165180 EMAAEHTRE, WTEMNR. HMHHNRIBIEERN 10g-70g;
AR E /5Bl 301009,

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)
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FRE-Series
Anti- ESD Thick Film Chip Resistor Product Specifications FOSAN

FRE RUns2HE EIR A BIEE ST

TECHNOLOGY

LRSS Top cover tape

FBR AT

Direction of pull

37 carr
3 carrier tape

NJ3EE Under tape

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

FERELTESHFMETRA, HaETRSZIIRm:

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

1. =&
High temperature
2. EENEERESAE, BEES, mE, 85 —SiER, —SHEF
Near the sea ,or corrosive gas, such as Cl,H,S,NH;3,SO,and NO,etc;
3. BMEENORIN, 8K, B, WER, BYLATIAYER,
Unverified liquids, such as water,oil,chenical or organic solvent;
4. FERNREE R REM ST mAYET MER,
Unverified resin or paint to cover products;
5. (RN AR EER KK A SR A m
Products should be washed with soluble cheaner even if non cleaning flux.

- {i&F / BERM (Storage / Carry conditions)

1. (EEERE 25+5°C Temperature: 25+5°C

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

3. (EEHER: Soitstd, 248 Storage life: 2years FIFO

4. RGNS, BRSETFIERISR. PR L, SNRTRERIAT - REEREA R
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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» (EZ1JFEB (Revision History)

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

FJ-JS-3001-V1.0 2025/1/1 [RhR The original version BREUR Xiaozhen Wei
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