o8

Product Datasheet
Pr B AMAR 4 BE

FRB Series

Low TCR Thick Film Chip Resistor

BHLUE TCL EIRAURBEES

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




FRB-Series
Low TCR Thick Film Chip Resistor Product Specifications FOSAN
FRB RIEHUE TCR EiR A B IHRE &R

HHLE TCR EIRA VB BHRS

Low TCR Thick Film Chip Resistor
FRB Series

= 4583 (Features)

- R, BER - Small size and light weight
- W%, BRE - Reliability, high quality

- RIRE R - Low TCR

- kK, Ffh - Halogen free and lead free
- fF& RoHS - RoHS compliant

= R (Application)

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

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

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

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

- HFEHRSL: B, —“HRBRHEE - Power equipment: Power supply , II Lumination equipment
- WEZE: BR. FHEE - Measuring instrument: Electric meter, Navigation equipment

n RS (Parts Number Explanation) Reti[(AEITI DB PITITEN S

1206 6R80
'REJ Fuuﬂl IJJ“E:‘:"J 2 ‘E =X @Eﬂlj ﬂﬁi@i&

R:Resistor C:Normal 0201 B:£0.1% +5%:F04 T:7inchreel S: S

Blank: none
C:Capacitor P:Hi-Power 0402 C:+0.25 % . C: Cu
" -digi 10 inch reel
L: Inductor L: Lowohmic 3-digits+blank Q A: Au
. 0603 D:40.5% .
D:Diode A:Array 102=1KQ R:13 inch reel
. : X F:+1%
A:Audion S:Surge 0805 IRO=10 B:Bulk
H:Hi-Precision 1206 J£5%
V:Hi-Voltage *1%&Below:
FOJAN ] 1210
Q:Auto-motive E24+E96:
R:Anti-sulfur 2010
4-diei
M:Metal 1812 digits
D: LED 1001=1KQ
2512
1R00=1Q
6R80=6.8Q2

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

FRB R7IEM{E TCR EiE A FBIE=RMIE R

TECHNOLOGY

» MMPRE (Marking on the Resistor's Body)

1.0201 3% 0402 BEHREGFKI, ELEFTFEFT For 0201

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

2.2 +5%097m, LA=Fiin5, RIS EERNESEF,
RE—FRR 10 S
15% tolerance product: the marking is 3 digits, the first 2 digits

472=47x102 =4.7KQ

10QLATFHrR: 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%H9F= G, LAFIBIRR, BI=(&RRHE

ERYERHEF, RE—RFERT 10 BREL0.5%, 1%, 2%
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,

4992=499x102 =49.9KQ

HEBE

(10X)

4.0603 +1% E96 ZFURSHREREIE, EFBPEAEAN, KRE=(I 100QLU FiRR

IBtRTR. 6R81=6.81Q

Standard E96 series values of 0603  +1%: due to the small size Below 100Q: 6R81=6.81
of the resistor’ s body, use 3digits code to indicate the resistance 0

value. 6 R 8 1

5.FrEB%5!, FRFEHRESEE =M, KA 1 (ftHEIRR, B O 00=0

All typeand tolerance of Jumper products used 1 digit code to

indicate thevalue,l.e.o

"0603+:1% E96 ZFEFUFBPH(EILES Standard E96 Series Resistance Value Code for 0603 +1% Marking

£ FR{E 3 FE{E 3 FE{E £ FE{E £ FE{E £ FR{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
1 127 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
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FRB-Series
Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRB R7IEM{E TCR EiE A FBIE=RMIE R

TECHNOLOGY

=0603+1%HFCAIEISES Multiplier Code for 0603  +1% Marking

f£#3 Code Y X A B C D E F
15 & Multiplier 102 101 10° 10! 102 103 104 10°

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

I1ODI I38YI

10D=124x103=124KC} 38Y=243x102=2.43(Q)
0603 +1%KYF =M, fEiRE E24 R, (BRETF E96 F3, Inm5S 5%MFiBHER, (BR2EREFH

Thi—54 (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=33x101=330Q 560=56x10°=562

= R (Dimension):

M 7
A w
R~ v = ¥

dimension
BB (unit) : mm

R (e | L v | .m0 | 1

0201 0.60 £0.03 0.30£0.03 0.23%0.03 0.10£0.05 0.15%0.05
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 0.8020.10 0.4510.10 0.25£0.15 0.25%0.15
0805 2.00 £0.10 1.2510.10 0.5020.10 0.3510.20 0.40%0.20
1206 3.10£0.10 1.6010.10 0.5510.10 0.4510.20 0.4510.20
1210 3.10£0.10 2.50%0.15 0.5510.10 0.45%0.15 0.50%0.20
1218 3.1010.10 4.60£0.10 0.550.10 0.4510.20 0.4010.20
1812 4.50 £0.20 3.10£0.20 0.550.10 0.55+0.20 0.70£0.20
2010 5.000.10 2.50 £0.15 0.5510.10 0.45%0.15 0.50£0.20
2512 6.35%0.10 3.100.15 0.5510.10 0.60%0.20 0.50%0.20
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FRB-Series
Low TCR Thick Film Chip Resistor Product Specifications

FOSAN

TECHNOLOGY

FRB E5IEHUE TCR EiEH VA ERIBH

= E3PEZES (Construction)

NO. 21 EEHA
construction Major material

1 PER IR =EM=E ALO;
Ceramic substrate
2 REE £BIEE Metal film
Resistive layer
3
il 7
Ci
r L u| Cu plating layer ¥ Cu
R
4 A
Conductive layer WA
BIFIFE (White>39m Q) TS VRS
=
5 (Green<39mQ) Glass /Epoxy
Inner protective layer
IMRIPE Ta——
- e = o 6
@ © LS} R Outer Protective layer RIS Epoxy
XF T——
7
Marking IREIEE Epoxy
8 fueath IEAS NiCr
Side conductive layer
8 ReaiR NI
Ni plating layer
0 etk ®
Sn plating layer Matte Tin
= hERRRAZE (Derating Curve)
o ~56 +165'C
B =55 +125°C  (0201R~}) (0402, 0603, 0805, 1206, 1210, 1812,
e 2010, 2512R)
o JEREE#IT0CEILTZE, HRART AEREELIT0OCEIDSCTLZE, HFTRTH
Bl i 2% 7 MEAT 2k T AT
70 - 70
100 100 —+ :
] N & A
o i 80 - 80 : \
[ V) H b ! A
3 60 T\ 0 60 ;
x : kS |
3 t 40 : \\ B 40 t
& : 125 2 i 155
&Hi 2 : T £ . ;
?k v : ! g : \
23 -55 20 40 60 80 100120140160 -55 20 40 60 80 100120140160
FIREM(C) FRBE(C)
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FRB-Series
Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRB 5 HUE TCR EiE A ARSI TechnoLasy

sEBSAFIE (Electrical characteristics)

- - HHHHHH

HiEnE 1/20W 1/16W 1/10W 1/8W 1/4W 12W 1A%% 3/4W 3/4W 1w
Rated power

EATIFEE 25V 50V 75V 150v 200V 200V 200V 200V 200V 200V
Max Working Voltage

RALRERE 50V 100v 150V 300V 400V 400V 500V 400V 400V 400V
Max Overload Voltage

BEMIE
Dielectric Withstanding 100V 100V 300V 500V 500V 500V 500V 500V 500V

Voltage -

= S (Standard Electrical Specifications)

BEE ==

: BAAEERE TCR. PSS
_ (Power Rating T{EEBE Max. _
B3I Type Max. Overload Voltage (PPM/°C) Resistance Range
at 70°C) RCWV
0201 1/20W 25V 50V * 100 10~10Q
0402 116W 50V 100V +100 10~10Q
0603 110W 75V 150V * 100 10~10Q
0805 1/8W 150V 300V %100 10~10Q
1206 1/4W 200V 400V * 100 10~10Q
1210 12W 200V 400V %100 10~10Q
1218 1w 200V 500V * 100 10~10Q
1812 3/4wW 200V 400V %100 10~10Q
2512 1w 200V 400V +100 10~10Q
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FRB-Series

Low TCR Thick Film Chip Resistor Product Specifications
FRB R7IEM{E TCR EiE A FBIE=RMIE R

FOSAN

TECHNOLOGY

- 4B (Performance Specifications)

Wik 75 %

Test Methods

Wizt =44

Test Conditions

Mg

Specification

BERY
Temperature
Coefficient

FERdELd G fer
Short-time
overload

]
Solderability

R ]
Resist to
soldering heat

#ai5FapE

Insulation
resistance

ST E

Dielectric
withstanding
voltage

JIS C 5201 4.8

JIS C 5201 4.13

JIS C 5201 4.17

MIL-STD-202
METHOD 210

JIS C 5201 4.6

JIS C 5201 4.7

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)

hEE 6.25 (SRYEENZR, B3 5 BENSERE
HIFERYFRESE(LE,

+(1.0% +0.0522)
Applied 6.25 times of rated power for S second.
Measure the variation of resistance.
MENEFIRBAGIR, BIPRE 245+5°C, B
[8 3+0.5Fb, > 95%MHERA LSS

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

IREMERIEZNGIR, SBIPIEE 260+5°C, A

10£0.5 %, MEHXIERIFAPEEEWLE,

Dip the terminal in a flux and then dip into 2 1(1.0% +0.05Q)
soldering bath at 260+5°C for 10+0.5sec. Measure

the variation of resistance.

FRFEAME EINFEBSTE c0+5 FfE, NS

BHfn. Applied the dielectric withstanding voltage
>

on the
center of body for 60+Sseconds. Then measure
insulation resistance.

10GQ

TEF. CIlArI R
FAFEA A LINFBETE 60+5 . H4R1%

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

center of body for60+Sseconds. mechanical damage arcing

or insulation breakdown

FJ-JS-3001-V2.0/2025.12.30
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FRB-Series

Low TCR Thick Film Chip Resistor Product Specifications
FRB RIEHUE TCR EiR A B IHRE &R

FOSAN

TECHNOLOGY

ik 75 &
Test Methods

AZA Item

JIS C 5201 4.33
IEC60115-1-4.33

imF S HH

Terminal bending

BERIEEN
Rapid temperature JIS C 5201 4.19
changes

Wizt =4

Test Conditions

Mg

Specification

PR IEENRIR LTS IR, SiRRISHE
20+1§,1206(8) LATRIRTZH 5+0.2/0 mm;
1210 A ERIRTEM 2+0.2/0 mm;  2iK38
AIERREEE

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.

% W+10 Unit: mm
" '
|
| >l R
100 mn 176£0.2 mn +(1.00% +0.05€2)
specimen testing printed
Fes b \ circuit hoard
e
| | | supporting jig
| e
45+2| 452
Unit: mm

Distance of Bending

. SRk

Testing printed
circuit board

PRl AR

HBEMNEERBAIIR, T1 BE: 55+ 3°C;
T2 iBEE: 155%3°C./125+3°C, & 30 o,

3t 300 MEWR., EMiRERIRAEZLE.

Put specimen in a chamber which temperature £(1.00% +0.05Q)
canbeT1: -55%3°C;

T2: 15513°C/125+3°C,30min, repeated 300

cycles. Measure the variation of resistance.

FJ-JS-3001-V2.0/2025.12.30
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FRB-Series
Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRB R5UEHIE TCR EIE AU BEREMIE IR

TECHNOLOGY

NE 10%EHEINZE, 85°C/85%RH,
{SERIER 1000H,iXI84ER 244 MEIRHTTI
MIL-STD-202

if R4S 1% Humidity METHOD 103 it 1000 hours 85°C/85%RH. £(0.5% +0.05Q)

Note: Specified conditions: 10% of operating
power. Measurement
at 24+4 hours after test conclusion.

BEMAERER, BE 125£2°C, ON
TIME:1.5H , OFF TIME:0.5H, iBFRZiEBRE
MIL.STD.20p 1000 7240 (NS, EMRISRRPRIESEMAE.
G Load life METHOD 108  Put the specimen in a chamber at 125+2°C +(1.0% +0.102)
temperature, ON TIME:1.5H , OFF TIME:0.5H,

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

25°C~65°C,90~100%RH, 2.5 \id; 65°C
90~100%RH, 3 /J\Ad;
65°C~25°C,80~100%RH,2.5 I\A,10 PNEIR, izt
ot 1) MIL-STD-202 . +(1.0% +0.10Q)
Moisture resistance MIETHOD 106 IR 244 EIBHTMIR. s
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.
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FRB-Series

Low TCR Thick Film Chip Resistor Product Specifications

FRB E5IEHUE TCR EiEH VA ERIBH

FOSAN

TECHNOLOGY

BEEIHE (Tapping Specification)

-HBRRT (Reel dimension)

_-“---

0201/0402 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
1218/1812/2010/2512 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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FRB-Series

Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRB R5UEHIE TCR EIE AU BEREMIE IR

TECHNOLOGY

Unit: mm

0.1

0201

0402

0603

0805

1206

1210

1218

1812

2010

2512

0.38+0.05 0.68+0.05 1.50+ 3.50+0.05 4.00+0.10 2.00+0.10 2.00+0.05 8.00+0.20

0.0

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
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
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
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
2.80+0.20 3.50+0.20 1.50+ g(l) 3.50+0.05 4.00+0.10 4.00+0.10 2.00+0.05 8.00+0.20
2.80+0.20 4.60+0.20 1.50+ g(l) 5.50+0.05 4.00+0.10 4.00+0.10 2.00+0.05 12.0+0.10
3.30+0.20 4.60+0.20 1.50+ 8(1) 5.50+0.05 4.00+0.10 4.00+0.10 2.00+0.05 12.0+0.10
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
3.40+0.10 6.60:+0.10 1.50+ g(l) 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)

EBHEA 200mm/SHPRSER, 5 165180 ERAMNAREEHITHE, NTEMR. KiENAETE
B 10g-70g; FHFFRIFEHTEES 30-1008,

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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FRB-Series
Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRB R7IEM{E TCR EiE A FBIE=RMIE R

TECHNOLOGY

= 24% (soldering)

- BiYEFEMEZ (Recommend reflow soldering profile)

280
240-260°C Max
260 |rirsnnrerparnnsrsannsin ARt a RS AR RS RS RARAR AR —

240 |
DO et e B e B e B
200 femmmm e eeedeeeaaaaas
180 |
160 | 150°C
w b/
120 |
100
80 |
60 |
40 |
20 |

0 . L . L . N 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 <6°C/s

60-120s

- EBGHIZE% (Recommend wave soldering profile)

280 = <105
- e e
oao | 250-260°C Max
220 | A <6Cfs
200 |
180 |
160 |
140 | 7
120 fpem-mmmmmmm o
100 |

A <3°C/s

i
i
80 i
60 i
40 i
20 | «—— Preheating _pi E < Cooling =
& o} 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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FRB-Series
Low TCR Thick Film Chip Resistor Product Specifications FOSAN

FRB 5 HUE TCR EiE A ARSI TechnoLaay

» {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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