o8

Product Datasheet
Pr B AMAR 4 BE

FRT Series
Thin Film Chip Resistor

iR T FHRR

ZHEEREFRERAE

ANHUI FOJAN ELECTRONICS TECHNOLOGY CO., LTD

LZHEDE LM SHEENXEEBRFIE
JINPU ELECTRONIC INDUSTRIAL PARK, ZHENGPU PORT NEW
DISTRICT, MAANSHAN CITY, ANHUI PROVINCE

zoey@fosan.net.cn  wwwfosanvip




FRT-Series
Thin Film Chip Resistor Product Specifications FOSAN
FRT R5EIR A BRI H

SR TUFBREES

Thin Film Chip Resistor
FRT Series

u 4#,"'—3 (Features)

- $EEANX+0.05% - Toleranceto  +0.05%
- BERHENAL10ppm - LowTCRto #+10ppm

= BF (Application)

- HPREHT - Consumer electronics
- EH - Computer

! - Telecom

- JTENRAS - Printing equipment:

- =illg& - Measuring instrument:
- HHRRK - Converter

FEmtlsS (Parts Number Explanation) BEl(3EIT D B AR PIT:ERTEI £ 4

F R T 1206 ] 5103 T S X
25 F=mal Thieal R nE =3 %A iREaR 155%13
R:Resistor C:Normal 0402 | A:+0.05% = E24+E96: T:7inchreel  S: Sn A: 10ppm
C:Capacitor P:Hi-Power . .
. 0603 | B:x0.1% 4-digits Q:10inchreel = C: Cu E: 15ppm
L: Inductor L: Lowohmic
D:Diode A:Array 0805 @ C:+0.25% 5103=510K  R:13inchreel @ A: Au X: 25ppm
A:Audion S:Surge 1206  D:+0.5% 1001=1KQ  B:Bulk V: 50ppm
HHI-Precision 1510 Fx1% 1R00=10
FOJAN V:Hi-Voltage
2010

Q:Auto-motive
R:Anti-sulfur 2512
M:Metal

D: LED

T: Thin film

Special

Company Type Functional Size Tolerance Resistance Packaging Termination

Case
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FRT-Series
Thin Film Chip Resistor Product Specifications FOSAN

FRT R5UiERE A= B RERE RS R BR

TECHNOLOGY

» MMPRE (Marking on the Resistor's Body)

0402 BRI, BFLETFEIRR

For 0201 and 0402 size, no marking on the body due to the 4992
small size of the resistor

T e ot b e 4992=499x102 =49.9KQ
+0.5%, *1%, B9™=m, LAFRSRR, BI=(CRmREE
BEREF, RR—(FR 10 AY5RE
+0.5%, *1%tolerance product: the marking is 4 digits,

the first 3 digits are significant figures of resistance
value and the 4th one denotes the power number of 10,

(10%) 6R81
0603 +1% E96 FRSUNHRAIEE, EEHBAEAAAN, A 100QLATHRR
= CEI R, 6R81=6.81Q

Standard E96 series values of 0603 *1%: due to the Below 1000: 6R81=6.810

small size of the resistor’ s body, use 3digits code to indicate
the resistance value.

"0603+1% E96 ZFFIEEPE{E{LES Standard E96 Series Resistance Value Code for 0603 +1% Marking

X3 | PEEE | K53 FE{E £58 FR{E X3 FE(E £58 FE{E K3 FE{E
Code | Value Code Value Code Value Code Value Code Value Code Value
01 100 17 147 33 215 49 316 65 464 81 681

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
09 121 25 178 41 261 57 383 73 562 89 825
10 124 26 182 42 267 58 392 74 576 90 845
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%+FCHIEERS Multiplier Code for 0603  +1% Marking

X183 Code Y X A B C D E F

iE &1 Multiplier 102 10! 10° 10! 10? 103 104 105
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FRT-Series
Thin Film Chip Resistor Product Specifications FOSAN

FRT R5UiERE A= B RERE RS R BR

TECHNOLOGY

PE{EFRTU0T(So the resistance value are marked as the following examples)

I1ODI I38YI

10D=124x103=124KQ 38Y=243x102=2.43Q2
0603 +1%KIF=m, TEtRE E24 R5IA, (BAEF E96 FJ, 1575 5%HFMEER, (BRERBEFSE
Thl—% £ (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'=330Q2 560=56x10°=562
= R~J(Dimension):

RI

dimension

==

Y b ¥’
/T2
R e L W W T 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 0.25 £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 2.60+0.15 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 0.50+0.20
BA( Cunit) : mm
EX *‘ =
= DhERZRIENSE #m
(Derating Curve) :
588 AEEEERI70CEISS CZiE, HEJHETHE
BREEFLASET
70
100 — \

) 80 | Z —

&= g _ | ' \

i kb 40 | . _ _

e a | ' | 1155

o £ 20| - \

L ¢ ' :

-55 20 40 60 80 100120140160
FmRECC
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FRT-Series
Thin Film Chip Resistor Product Specifications FOSAN

FRT 5 RS 085 R

= EAPEZEHI (Construction)

o | & TEHH
construction Major material

. WEBR =|#&=4R
Ceramic substrate Al,O3

2 R i
Conductive layer Ag

, WA BEAS
Side conductive layer NiCr

. BsE BEAS
Resistive layer NiCr

s HIRIPE W
Inner protective layer = Glass
IMRIPE wafiE
Outer Protective layer = Epoxy
X=F waf g
Marking Epoxy
Rk #
Ni plating layer Ni

, Rk %
Sn plating layer Matte Tin

= BSI5ME (Electrical characteristics)

o8 e e

BEYE 1/16W 1/10W 1/8W 1/4W 12W 3/4W
Rated power

EATIFRE 50V 75V 150V 200V 200V 200V 200V
Max Working Voltage

BALREEE 100V 150v 300V 400V 400V 400V 400V
Max Overload Voltage

BETIE
Dielectric Withstanding 100V 100V 300V 500V 500V 500V 500V

Voltage

=T (remark) : FERETEAR, (The rated voltage is calculated by the following formula) :

= VRP

E: ZiEIE (Rated Voltage) (V)

P: §EEE (Rated Power ) (W)

R: EBBHBE(E (Resistance ) (ohm)

MRt EHBERT RS ATERE, NItBIREXT(FRELEEREERE.

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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FRT-Series
Thin Film Chip Resistor Product Specifications FOSAN

FRT Z5U5508 H B3 ESS IS 58E4

= BBMHUE (Standard Electrical Specifications)

FR(ECE
B2 Type Resistance Range TCR.

B c D F (PPM/°C)
*0.1% * 0.25% * 0.5% *1%

10R~68K

0402

4R7~220K 2R2~220K

10R~332K

0603

4R7~680K 2R2~680K

10R~680K

0805

4R7~1M0 2R2~1M0

10R~1MO
1206

4R7~1M5 2R2~1M5

10R~1MO

1210

4R7~1M0 2R2~1M0

10R~1MO

2010

4R7~1M0 2R2~1M0

10R~1MO

2512

4R7~1M0 2R2~1M0
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FRT-Series
Thin Film Chip Resistor Product Specifications

FRT R5UiERE A= B RERE RS R BR

FOSAN

TECHNOLOGY

- 4B (Performance Specifications)

A Item Mizt75ix Mzt A
Test Methods Test Conditions Specification
TCR= (R-Ry) / (t-ty) Rox10° ( ppm ) Refer to Standard
- Electrical Specifications
= R RO BEEERTRIME
f;n e ¢ JIS C 5201 4.8 (resistance at room temperature)
emperature : o o
Coeffictent R B #E125°C 2 -55°C F i FA (B
(resistance at 125°C or -55°C)
t0 ZE=;iB(room temperature)
t MXBE (test temperaturel25°C or -55°C)
ARREGE . MS2s EHSERE, K s P ENER
Short-time : — +(0.1% +0.05Q)
e oad 1AM FRE T E,
Applied2.5 times of rated voltage for S second.
Measure the variation of resistance.
5 N=E . iBE 245+5°C,
E%E JIS C 5201 4.17 IEBDETJEIIA%*F %*F:mlg S 95%E*P\J:ia (> 959
Solderability BIIE 3:0.5 #, coverage)
Dip the terminal in a flux and then dip into a
soldering bath at 245%5 °C for 3 * 0.5sec.
T MEERRRANGIP, BIFIRE 260£5°C,
Resist fo JIS C 5201 4.18  BJ[E 10+0.5 §2, +(0.1% +0.05Q)
soldering heat MERIERERIBEEZE,

g BE

Insulation
resistance

JIS C 5201 4.6

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.

FAFEZA S EINSKBEME 60 £5 ¥/5,
MEBEMEM.

Applied the dielectric withstanding

voltage on the center of body for 60 >10GQ

Sseconds. Then measure insulation
resistance.

FJ-JS-3001-V2.0/2025.12.31
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FRT-Series
Thin Film Chip Resistor Product Specifications

FRT R5UiERE A= B RERE RS R BR

FOSAN

TECHNOLOGY

AE

Item

H 5 E

Dielectric
withstandin

g voltage

inFSH

Terminal
bending

MitmiE

Test Methods

JIS C 5201 4.7

|
1 ==
lmtlns Jig
JIS C 5201 4.33 \ |

izt

Test Conditions

FREA s _EMNEE S E 60+5 #,
Applied the dielectric withstanding

voltage on the center of body for60 *

Sseconds.

M BRR IR TE MR LT Z iR, SIRERISE
20 £+ 1 #, 1206(8) KTHRIZ M
5+0.2/0 mm;

mounted on test

board

Specimen shall be
board, then bend the
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.

4R (test board) EX (jig)
}11 Wsl0
W '
!
e e m0 T
100 mm 1.640.2 mm
specimen testing printed
ﬁﬂ?ﬂ \ circuit board
av R

45+2 452

Jig
L3}

16
iy sy == )S( Distance of Bending
o= B meE

Testing printed
circuit board

PRI I

'i;‘ Unit: mm

S

Specification

TEF. CRRTRN
R {5

No evidence of

flashover,
mechanical damage
arcing or

insulation breakdown

+(0.1% +0.05Q)
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FRT-Series

Thin Film Chip Resistor Product Specifications FOSAN

FRT R5UiERE A= B RERE RS R BR

TECHNOLOGY

WFiE

Test Methods

st Hits

Test Conditions Specification

BETER
Temperature Cycling = JESD22
METHOD JA-104

il i R4S 1 MIL-STD-202

Humidity METHOD 103

RS Load life JIS C 5201 4.25.1

BRI MIL-STD-202
. METHOD 106

Moisture

resistance

-55°C~+ 155°C, #@&3F 1000 X, fEE—4

RIREEFENBEAREE 30 o8,

BiREERRBERED 1 o8, HI8ER +(0.3% +0.05Q) No Visual
244 MR EETR. damage

1000 Cycles (-55°C to +155°C)

Measurement at 24 £4 hours after test

conclusion. 30min maximum dwell time at
each temperature extreme. 1min.
maximum transition time.

NE 10%MENE, 85°C/85%RH,

ISLEEEHE 1000H,iXIEL4ER 2424 MEIE

T £(0.3% +0.050)
1000 hours 85°C/85%RH.

Note: Specified conditions: 10% of operating
power. Measurement

at 24 4 hours after test conclusion.

BN ERER, iRE 125+2°C,

ON TIME:1.5H, OFF TIME:0.5H, @B
EBE 1000 24, MBS, ENHXIERIEEE
TiE.

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/.yH. Measure the variation of
resistance.

+(0.3% +0.05Q)

25°C~65°C,90~100%RH, 2.5 BY; 65°C
90~100%RH, 3 /\BF; 65°C~25°
C,80~100%RH,2.5 /B, 10 NMER,HISE,
R 2414 PREBFHTNE.
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.

+(0.3% +0.05Q)
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FRT-Series
Thin Film Chip Resistor Product Specifications FOSAN

FRT R5UiERE A= B RERE RS R BR

TECHNOLOGY

BEEIHE (Tapping Specification)

-ERRT (Reel dimension)

“mnﬂ-—“

0402 10K/Reel 178+2.0 60.0£1.0 = 13.5+0.5 11.4+0.1 9.00+0.3

0402 13” 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”7 S5K/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 254+2.0  100.0+1.0  13.5+0.5 11.4+0.1 9.00+0.3
0603/0805/1206 13”7 20K/Reel mm 330+2.0  100.0+1.0  13.5+0.5 11.4+0.1 9.00+0.3
2010/2512 7”7 4K/Reel mm 178+2.0 60.0+1.0 = 13.5+0.5 15.4+1.0 13.0+0.3

PA

i _—— =

Reel QQ 7

Standard Quantity per Reel
5,000 pcs/Reel F

-8#R (packing dimension)

1.75£0.1
I"_m_“| (0.089 20.004)

P2 Pl ®0 3 ﬁ
N .
Al £ A A~ AtV
pu =y p =y 3 p 3 4
R rﬂrﬂmmmmmmS‘ o
1
A _/
ﬁz mm(inch)

Unit: mm
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FRT-Series
Thin Film Chip Resistor Product Specifications FOSAN

FRT R5UiERE A= B RERE RS R BR

TECHNOLOGY

BA( Cunit) : mm

0.1

0402 0.65+0.10 1.15+0.10 1.50+ 0: 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+ g é 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+ g é 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+ g é 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+ g é 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+ g é 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+ g 3 5.50+0.05 4.00+0.10 4.00+0.10 2.00+0.05 12.0+0.10

o FRGEFE M (Peel force of top cover tape)

EBEHLL 200mm/SHESERE, G 165180 ERMNARHITHE, MITEFT. HEHREIE
Bl 10g-70g; HFERIFMEEES 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 (30to 100 g)

Top cover tape

carrier tape

Direction of pull

Under tape
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FRT-Series
Thin Film Chip Resistor Product Specifications FOSAN

FRT R5UiERE A= B RERE RS R BR

TECHNOLOGY

= 24% (soldering)

- BiYEFEMEZ (Recommend reflow soldering profile)

280 [
240-260°C Max o
= B TR e T TR

240 |
B0 e IO b e N R B S B i
200 femmmmememeeememeeeeeeededeceeeaeaeaa.
180
160 | 150°C

140

60-150s A <6°C/s

60-120s
120

100
80
60
40
20

0 L L . L L L . L L L .

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

A &3C/s

- EBGHIZE% (Recommend wave soldering profile)

280 > <10s

=Yy | S e e
250-260°C Max
240

220 |

A <B°C/s
200 r
180
160
140 i
2 e
100 |
80
60
40
20

0

A <3°C/s

Y

4—— Preheating ——3p,

.2 Cooling

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

- FTRBE (hand soldering temperature)
ISERERE 350+10°C 3FbZM), EHpI&ERERtEBREACAR

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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FRT-Series
Thin Film Chip Resistor Product Specifications FOSAN

FRT R3S R 2B AASS g ER

» {EiJREFA (Revision History)

[7Z: S {EiTHHA EITRE hRATEIA
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 2025.12.31 MRARAEIELT Version and format revision R Xiaozhen Wei
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