FRL-Series
Low Resistance Thick Chip Resistor e

FRL ZRU{EEZIRER A

FOSAN FOJAN
=emeomoucron I EETR

{KFE/Z iR R PE

Low Resistance Thick Chip Resistor
FRL series

«WFH ( Application )

- Entertainment : Stereo, TV tuners , Tape recorder - BIR: SZRE | BUEREE  RE
- Appliance: Air conditioner, Refrigerator - EB2% . TR, kAR

- Computer & relative products : Main board, PDA - EBNEARRCM - EiR. E LB

- Communication equipment: Cell phone, Fax machine - EIREE  FHL. EEN

- Power equipment: Power supply , || Lumination equipment - EBIRIZEE . BBiE. “RABERgE

- Measuring instrument: Electric meter, Navigation equipment - MENEE  BER. ShikE

4% ( Features )

- Small size and light weight - RN, BRRE

- Reliability, high quality - RH , BHEE

- Low Resistance & Suitable for Large Current Application - {REE(E, EEXEREY
- Ultra-low Value - B{EEE

«}}- 519588 ( Parts Number Explanation ) :
5l Example:  FRL1206JR470 TS

E R L 1206 E R470 I s
FOJAN R:Resistor C:Normal 0402 B:+0.1% 0603:E24/E96 | T: 7 inch reel S:S8n N:Normal
C:.Capacitor | P:Hi-Power 0603 C:10.25% 3-digits+blank | Q:10 inch reel C:Cu D:LED
L:Inductor L:Lowohmic 0805 D:0.5% R10=100mR R:13 inch reel A Au
D:Diode A:Array 1206 F:+1% R91=910mR B:Bulk
A:Audion S:Surge 1210 J:+5% 02Z2=102mR
H:Hi-Precision 2010 P : Jumper Others type:
V:Hi-Voltage 1812 E24/E96
Q:Auto-motive 2512 4-digits
R:Anti-sulfur R100=100mR
M:Metal R102-102mR
D: LED R910=910mR
Company Type Functional Size Tolerance Resistance Packaging Termination | Special
code code code code code code code code code
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FRL-Series

Low Resistance Thick Chip Resistor

FRL Z5{%FEIFER G FFEpE

S5EmMIiCcConNnoucTOoORr

'=Yatly] FOJAN

1 B [

« R~ (Dimension)

R~
dimension i
H
! EA{if (unit) :mm
BRI ( Type ) L w H T T2
0402 1.00£0.05 0.50+0.05 0.3510.05 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 1.2540.10 0.50£0.10 0.35+£0.20 0.3510.20
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 0.551£0.10 0.45+0.15 0.50+0.20
2010 5.00+£0.10 2.50+0.15 0.551£0.10 0.45+0.15 0.50+£0.20
1812 4.50+£0.20 3.10£0.20 0.55+0.10 0.55+0.20 0.70+£0.20
2512 6.35+0.10 3.10+0.15 0.551+0.10 0.60+0.20 0.50+£0.20
»E8FH£EHS ( Construction ) No. | &1 EEMH
; construction Major material
- L ] FREER =EHTEE
Ceramic substrate Al.O,
2 EREBER i)
Conductive layer Ag
3 feB R BBeE
Side conductive layer NiCr
|y | 4 fEiFE FAETHIRES
URGIGIOLO, Resistive layer RuQ,+ glass
5 AFRIFE s
Inner protective layer Glass
5 IMFIRE & ME
Quter Protective layer Epoxy
2 S WEiE
Marking Epoxy
. {REBIR iR
Ni plating layer Ni
9 HHEBR i
Sn plating layer Matte Tin
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FRL-Series
Low Resistance Thick Chip Resistor

FRL R5{XIEEEREAE

3FH

6 FOSAN FOJAN

B J#E

sS5EmMmIiCcConNnoucTon

d [iH

«INEZRHLZE ( Derating Curve )

(8 ,-
BESEE -55°C~+155°C
pgg  AEEEAENE70°CELSSCREEARTE
L FLMELT
70
100 N
2 80 N
:']ﬁ = T
% EE N 155
X 20 .-
- i
« N\

BS54 ( Electrical characteristics )

-55 20 40 60 80 100120140160

RGHRE (°C)

By | @EhE SEWE | GESR | SAER TCR. FREEE
e | (hower | Gocte | clmntor | ol | W) | Resstance Range
o) | e e

0402 1/16W 100V 0.79A 1.97A 0.02Q~0.06(&): 0R1~1Q
0603 1/10W 100V 2.23A 5.50A +1200PPM/C

0805 1/8W 300V 2.5A 6.25A 0.060Q~0.2(&):

1206 1/4W 500V 3.53A 8.83A +600PPM/C OR01~10
1210 1/3W 500V 5A 12.50A 0.20~0.5(&):

2010 3/14W 500V 6.12A 15.30A +300PPM/C

2512 1W 500V 7.07A 17.67A >0.50:£200PPM/C

NE I ERRER BB ET189WSEEB] For non-standard parts, please contact our sales dept.
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FRL-Series
Low Resistance Thick Chip Resistor FOSAN FOJAN

FRL X5I{EpEEREE 2 bl e = 1 B [H

=tBE ( Performance Specifications )

Item Test Methods Test Conditions Specification

TCR=(R-Ro )/ (t-to ) Ro %108 ( ppm ) 0.020~0.06(F):

Ro HIE{E=E THUIR{E (resistance at +1200PPM/C

room temperature) 0.060Q~0.2(&):
= ; o i
ﬁiiur& O R EBBETE 125°CaE-55'C FAYPE(E +600PPM/C
Coefficient (resistance at 125'C or -55°C) 0.20~0.5(%):

to =i (room temperature) +300PPM/°C

t MiziRE ( test temperature 125°C or >0.5Q:

-55C ) +200PPM/C

INEL 2.5 (BRUENERE , itE 5 #EE

I IRIERIPE(EIER,
Sﬁfﬂﬂﬁﬁﬁerluad JIS C 5201 4.13 Applied 2.5 times of rated voltage for 5 £(1.00% +0.05Q)

second. Measure the variation of

resistance.

EENEFIEIRANIBIP BIPIREE24525C

AYiE) 3+0.5 £,

e > 95%E L3
\F#31% Solderability JIS C 5201 4.17 Dip the terminal in a flux and then dip

( > 95% coverage)
into a soldering bath at 245+5°C for

3+0.5sec,

AENSFIERNER BIPEE26015T |
BdiE] 10£0.5 ¥, MEIAICHISAIPRETE

=,
TR
Resist to soldering JIS € 5201 4.18 Dip the terminal in a flux and then dip £(1.00% +0.050Q)
heat

into a soldering bath at 260+£5°C for
10+0.5sec. Measure the variation of

resistance.
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FRL-Series

Low Resistance Thick Chip Resistor

FRL R5U{EFHISIR R ~FFE

FOSAMN FOJAN

sS5EmMmIiCcConNnoucTon

= 1E B H

RE it s s Ut
ltem Test Methods Test Conditions Specification
EBPEAR L NNHB T E 6045 £big . )
et JEE
HBISERIE IS C 8201 4.8 Applied the dielectric withstanding 1060
g aten resgance voltage on the center of body for
60+5seconds. Then measure insulation
resistance.
Foher.  GIE R ARG
EREAMR DSBS E 605 &0, i
BERmIE Applied the dielectric withstanding
JIS C 5201 4.7

Dielectric withstanding
voltage

voltage on the center of body

for60+5seconds.

Mo evidence of flashover,

mechanical damage arcing

or insulation breakdown

i ES
Terminal bending

JIS C 5201 4.33

FRPRISETENEAR DR TS S ReF
AIE) 2041 #0 , 1206() LATHIRTZ Y
5+0.2/0 mm: 1206 LI EHR~T &5k
2+0.2/0 mm; EMAIEEIFEETLER
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)

i AR

Temperature Cycling

JIS C 5201 4.19

FEPEMNIBEERG | iRE 16622 CE
-55¢3°C , 3£ 5 MER. ENHIEHEISEE
{EIEfE.

Put specimen in a chamber which
temperature can be changed to 15522°C
or -55+3 C, repeated 5 times. Measure

the variation of resistance.

+(2.00% +0.05Q)
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FRL-Series

Low Resistance Thick Chip Resistor

FRL Z5{KPHIEIRE HEBE

=r=1-1z] FOJAN

S5EmMIiCcConNnoucTOoORr

1# B e

RE
ltem

MitAE
Test Methods

Mzt

Test Gahdiﬁuns

g
Specification

MiEdE
Humidity

JIS C 5201 4.24

EBEMANEREERE  BE 40:2C 8
E 90~95 %RH;EBIIERME 1.5 /gt ,
HTER 0.5 /N ; EESiEHTEE Z= it 10AT (8]
1000 “#o /Y. EIRERIGEESW
.

Put the specimen in a chamber at
402 C temperature and 90~95%
relative humidity, then applied rated
voltage for1.5H and rested for 0.5H
repeatedly till total test time is 1000*48/5

H. Measure the variation of resistance.

£(2.00% +0.05Q)

hieEds
Load life

JIS C 5201 4.251

FEMEMAERES  iRE 70£2°C , ON
TIME:1.5H , OFF TIME:0.5H , jEEBEIE
EBJE 1000 2/ /B , BIHREIFEE
FE.

Put the specimen in a chamber at
70122°C temperature, ON TIME:1.5H ,
OFF TIME:0.5H , and applied rated
voltage for 1000 *#¥/4H. Measure the

variation of resistance.

+(2.00% +0.050Q)

iR

Muoisture resistance

MIL-STD-202 METHOD
106

25°C~65°C,90~100%RH, 2.5 /)\iT; 65°C
90~100%RH, 3 /)\iit;
65°C~25°C,80~100%RH,2.5 /\d,10 4>
B3R TUISEEER 2444 /i IR T
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 2444 hours after test

conclusion.

+(2.00% +0.05Q)
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FEPEAMAFREIRIR

Marking on the Resistor's Body e Eﬂgﬂ%ﬂg EOJAN
5 H EE BRI = KE HE H

FEEAFFRIFRIR
Marking on the Resistor's Body

0201 &% 0402 FEAMK/NN , AE EFTFHRR

For 0201 and 0402 size, no marking on the body due to
the small size of the resistor 472=47x102=4 7TKQ
NEL5WHI R , LI=Fmr , BIRAERRRENS
BEF | mla U= 10 RS

+5% tolerance product: the marking is 3 digits, the first
2 digits are significant figures of resistance value and
the 3rd one denotes the power number of 10, (10X)

10QLA Fi7s : 5R6=5.6Q
Below 10Q: 5R6=5.6Q)

+0.5%, +1%, +2%B97=5 , LAPTU84RR |, Bi=hE&s
BRENEREF  &e—F=x 10 EE

+0.5%, £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, (10X)

4992=499x102=49.9KQ

0603 +1% E96 RARIFRER(E , EBERAEKN , X
=S .

Standard E96 series values of 0603 £1%: due to the
small size of the resistor's body, use 3digits code to
indicate the resistance value.

100QLL FHvr : 6R81=6.81Q
Below 100Q: 6R81=6.81Q

T 0603+1%IFichItFE E96 RE5IHBEAE{LIS Standard E96 Series Resistance Value Code for 0603 £1% Marking

%83 | PHE | B PE(E €83 fB(E X538 PR{E X853 PHIE €8 | PEE
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 15
04 107 20 158 36 223 52 340 68 499 84 732
05 110 21 162 ar 237 53 348 69 511 &85 750
06 113 22 165 38 243 54 357 70 523 86 768
o7 115 23 169 39 249 55 365 71 536 &7 787
08 118 24 174 40 255 56 374 72 549 88 806
09 121 25 178 41 261 oF 383 73 562 89 825
10 124 26 182 42 267 58 392 T4 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 1z 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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B BHAAFRBI IR
Marking on the Resistor's Body

aa A EBRRMIfEIRAB

=

=0603+1%+RICAISIEEE : Multiplier Code for 0603 1% Marking:

{83 Code Y X A B

C

D

FE&2 Multiplier 1072 10" 10° 101

102

10°

104 10°

fE{EIRUT(So the resistance value are marked as the following examples)

B

10D=124x10%=124KQ

tolerance but marking as underline )

331=33x10"=330Q

-}

38Y=243x107=2.43Q

0603 +1%HYF=5R , TEAE E24 55 |, (BERETF E9%6 FRF |, trsS 5%HN=FBERE , (EREFRE=ETIN—
gk ( Standard E24 and not belong to E96 series values of 0603 +1%, the marking is the same as 5%

1= |

560=56x10"=56Q

=FRL EZ5{EEE{FHRIR ( Marking on the Low Resistor's Body )

0402 ERMAN , KUK ETFBATTR,
For 0402 size, no marking on the body due to the small size of

the resistor

0603 RYM™=am , LI=FBtrr , B3R FR107, 5/
UFRTREENBIEEE ;| F—uiBoRv 10028~ m , I5
AR EENEREE.

For 0603 size, use three digitals to declare resistance. The first
letter 'R'denotes 10-3, The other two digitals declare
resistance ; The first letter '0'means less than 100 mohm

products, The other two digitals declare resistance.

0603 LAERTRMm , LAUFRSiRT , $—{ERFER10]
B EENEIET.

The size larger than 0603, use four digitals to declare
resistance. The first letter 'R'denotes 10-3, The other three

digitals declare resistance.

HEH BB

R10=0R10=0.1Q

R47=0R47=0.47Q)

R010=R010=0.010Q
R220=0R22=0.220Q)
R330=0R33=0.330Q
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FERE AR RO RIR
Marking on the Resistor's Body

an A EE RSB

FOSAN FOJAN

sS5EmMmIiCcConNnoucTon

= 1E B H

«}EBRER ( Standard Nominal Resistance Values)

IEC-63 Nominal Resistance/Capacitance

E1 E3 E6 E12 E24 E96
100 100 105 110 1S
100
110 102 107 113 118
100
- 120 121 127 133 140
130 124 130 137 143
100
- 150 147 154 162 169
ER 160 150 158 165 174
T 180 178 187 196 205
200 182 191 200 210
. 220 215 226 237 249
. 240 221 232 243 255
270 261 274 287 301
270
300 267 280 294 309
100 220
S5 330 316 332 348 365
e 360 324 340 357 374
- 390 383 402 422 442
430 392 412 432 453
470 464 487 511 536
470
510 475 499 523 549
470
560 560 562 590 619 649
620 576 604 634 665
470
680 681 715 750 787
680
750 698 732 768 806
680
55 820 825 866 909 953
910 845 887 931 976

6 12
E6 :\10=146 E12 \]10=1.21

E1 series resistance:10Q.100Q.100Q.10000Q.100000Q.100000Q
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BRI
Tapping Specification

a8 FRBRIE R AR

2B

Tapping Specificatior

=

S5EmMIiCcConNnoucTOoORr

A
v
Standard Quantity per Reel LN
5,000 pcs/Reel F
Unit: mm
552K~ ( Reel dimension )
Type Size Unit A B C F W
10K/Reel
0201/0402 7l 15K/Reel mm 178+2.0 60.0+1.0 13.5+0.5 11.4+0.1 9.00+0.3
0201 only
0402 13 iéi;l;’ﬁﬂl{ mm 178+2.0 60.0+1.0 13.5+0.5 11.4+0.1 9.00+0.3
0603/0805/1206/1210 "
044R/064R r§ 5K/Reel mm 178+2.0 60.0£1.0 13.540.5 11.4+0.1 9.00+0.3
0603/0805/1206 10° 10K/Reel mm 178+2.0 60.0+1.0 13.5¢0.5 11.4+0.1 9.00+0.3
0603/0805/1206 13" 20K/Reel mm 178+2.0 60.0£1.0 13.5¢0.5 | 11.4+0.1 9.00+0.3
1218/1812/2010/2512 i 4K/Reel mm 178+2.0 | 60.0£1.0 13.5¢0.5 | 154+1.0 13.0£0.3
#&i%* (Remark) :

(1) 0201/0402 %% 10,000pcs

0201/0402 Quantity per Reel 10,000pcs/Reel

(2) 0603/0805/1206/1210/044R/064R 4% 5,000pcs
0603/0805/1206/1210/044R/064R Quantity per Reel 5,000pcs/Reel
(3) 1812/2010/2512/1218 &4 4,000pcs

1812/2010/2512/1218 Quantity per Reel 4,000pcs/Reel
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(2SI
Tapping Specification

a7 FE PEA SR P

FOSAMN FOJAN

semcanoucTon I E STl

B3R~ ( packing dimension )

PO
| 1.7540.1
P2 P1 @D 1.00(0.11) (0.000+0.004)
AR M A M M M—r+— |
1/ \L/ L/ L/ L/ \L/
X F A
(B [
A 2.75(1.00) / |
mm(inch)
Dimensions A B D F PO P1 P2 w
0201 0.38+0.05 0.68+0.05 1.50+ 3[1] 3.50+0.05 | 4.00+£0.10 2.00+£0.10 2.00£0.05 8.00+0.20
0402 0.65:0.10 | 1.15:0.10 | 1.50£0-4 | 3.500.05 | 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 | 15000 | 3.50:0.05 | 4.00:0.10 | 4.00£0.10 | 2.000.05 | 8.00+0.20
0805 1.6540.20 2.40+0.20 1.50+ 3[1) 3.50+0.05 | 4.00£0.10 4.00+0.10 2.00+£0.05 8.00+0.20
044R 1.20+0.20 2.20+0.20 1.50+ g[]] 3.50+0.05 | 4.00+0.10 4.00+£0.10 2.00+£0.05 8.00+0.20

1206/064R 1.9010.20 3.50+0.20 | 1.50% 3[!] 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£00 | 3.50£0.05 | 4.000.10 | 4.00£0.10 | 2.00£0.05 | 8.00:0.20
1218 2.80:0.20 | 4.6040.20 | 1.50+)-1 | 5504005 | 4.000.10 | 4.00:0.10 | 2.00:0.05 | 12.040.10
1812 3.30:0.20 | 4.60£0.20 | 1500 | 5504005 | 4.00+0.10 | 4.000.10 | 2.00:0.05 | 12.040.10
2010 2.90£0.10 | 5.30£0.10 | 1.50£)-l | 550£0.05 | 4.00:0.10 | 4.00:0.10 | 2.00£0.05 | 12.040.10
2512 340:0.10 | 6.60:0.10 | 1.50£)-1 | 550£0.05 | 4.00:0.10 | 4.00:0.10 | 2.00£0.05 | 12.0:0.10
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BEEMB SRR/ ETFRER
Packing Material Data/Storage Data 6
as F ER M AEIR B

EEHEHE/MEEN

Packing Material Data/Storage Data

“Bi/ESH R (Front & Back Lead Dimension )

h 00 0o 0 o0 o0 000 /o o oo o o 0.0

TINET

2120mm(30pcs) (it FrEEfE) & 2200mm(50pcs) | =& 2200mm
(Back lead dimension) Chip Resistors #it (SpacePCS) Eﬁ (Space Tape)
AIEREESIHART 2400mm
FERTES|IHRS (Front lead dimension)

« FRSHEFIE K (Peel force of top cover tape )

EREHLA 200mm/o #PENIEE | iB 165180 EANAEHITHE , W TEFFR. HENRIEI/IEEA 109
~70g; FHHZEEIIEER 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)

Top cover tape

Carrier tape
E Direction of pull

2 )

/ Under tape

«fi#F=Hl (Storage Data )
Storage time at the environment temp: 25£5°C& humidity: 60£20% is valid for two year from the date of

delivery.
HEFUE - TENRIRE © 2545°C |, iBE : 60+20% , B(THE"HF
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Bz

Soldering e FOSAN FOJAN

B H I I—— = T

(Fi%

soldering

IV EIIEREZ ( Recommend reflow soldering profile )

280 -
260 ____240-280CMax ' :

|
240 - <10s
71 T T 4 L. R .

200 |----£22 s

180 - H=CBT/s

160F 1m0 _____
140 L
120 -
100 F
80 r
60 |
40
20 t

0 £ W @ § T W i i i i (L | i i i i i k i i i i

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

ENRIEIE#Z ( Recommend wave soldering profile )

280 r =10s

R | o |
o [ —— _250-260CMax |

240 F

B0-120s

H<<3C/s

220 H<BT/5
200
180 F
160 *
140
2 R e S |
100 |
80 i
60 |
40 - i
VP preheating—— i

0 1 [] 1 1 []
0 20 40 60 80 100 120140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

«FETIEEE ( hand soldering temperature )
JEERRE 350£10C 32 |, iR ERIERTERE AR

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

- cooling -
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