FRC-Series
Thick Film Chip Resistor Product Specifications

FRC R3IEIRH U FaPEZE & BB

=] FOJAN

SEmicaonpucTor

& K B e

HHERE S CAEEEE (Thick Film Chip Resistor )

«FH (Application)
- Entertainment: Stereo,TV tuners, Tape recorder

- Appliance: Air conditioner, Refrigerator

- BRIR: SR, EBAIEIREE. RE
- FB88: ™. KHE

- Computer & relative products : Main board, PDA - ERRIERA M Fik. PDA
- Communication equipment: Cell phone, Fax machine - BRIRE: F. EEN
- Power equipment: Power supply , Il Lumination equipment - BiFRE: BR. ZREBRERE
- Measuring instrument: Electric meter,Navigation equipment - WEEE: BER. Shigs
w45 (Features)
small size and light weight - U, ERIR
- Reliability, high quality - OEl, BEE
= RLS (Parts Number Explanation)
5 (Example) :  FRC1206P000 TS
F R C 1206 P 000 T S
rEE | Fmsl Thees! R~ nE 3 %5 iR R 155463
FOJAN R:Resistor C:Normal 0201 A:£0.05% +5%:E24 T: 7 inch reel S: Sn Blank: none
C:Capacitor | P:Hi-Power 0402 B:£0.1% 3-digits+blank | Q:10inchreel | C: Cu
L:Inductor L:Lowohmic 0603 C:20.25% 102=1KQ R:13inchreel | A: Au
D:Diode A:Array 0805 D:£0.5% 1R0=1Q B:Bulk
A:Audion S:Surge 1206 F:+1% +1%&Below:
P:Hi-Power H:Hi-Precision 1210 J:£5% E24+E96:
V:Hi-Voltage 1218 P: Jumper | 4-digits
Q:Auto-motive | 1812 H: 0~1% 1001=1KQ
R:Anti-sulfur 2010 L: -1~0% 1R00=1Q)
M:Metal 2512
Company Type code Functional Size Tolerance Resistance Packaging Termination Special
code code code code code code code Case
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FRC-Series
Thick Film Chip Resistor Product Specifications

FRC R3IEIRH U FaPEZE & BB

FOSAN FOJAN
Semeineucron [RSETRT

A{RHRIR (Marking on the Resistor's Body)

1.0201 J% 0402 EHZAAKNN, AMAETFBIFR
For 0201 and 0402 size, no marking on the body due
to the small size of the resistor

2NEFSUNITm, LA=FEvR, BIRAEZRNEE
NBEMETF, &E—NFRxR 10 BIRE

472=47%x10%=4.7KQ

+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)

3.20.5%, £1%, 2%, LIUFiEiR, 8i=

RABEENERETF, &e—Fx 10 KRS

10QLAF#73~: 5R6=5.6Q
Below 10Q: 5R6=5.6Q)

+0.5%, *1%,12% 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

4.0603 +1% E96 RFIRIMERR(E, EFBRRAALR/N, 100QLA iR
SRE=AAGHT REAN | | 6re1-6810
Standard E96 series values of 0603 *1%: due to the Below 100Q: 6R81=6.81

small size of the resistor’ s body, use 3digits code to 0
indicate the resistance value.

5.FTEE%, FrEREERIE S m, XA 1 Btk
iR, BPO 00=0

CDEHEHB

All type and tolerance of Jumper products used 1 digit
code to indicate the value,l.e.0

®0603+1% E96 ZIEEA{EHS Standard E96 Series Resistance Value Code for 0603 +1% Marking

X853 | FBE | K FE(E X513 PEE | L83 FE(E X538 FE(E £83 | BE(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
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®0603+1%HRICHISIERS Multiplier Code for 0603 +1% Marking

X3 Code Y X A B C D E =

$5%4 Multiplier| 107 10! 10° 10! 102 10° 10* 10°

FE{EFR U0 (So the resistance value are marked as the following examples)

I10DI I38YI

10D=124%103=124KQ 38Y=243x102=2.43()
0603 +1%RIF=5, TEARAE E24 RFH, (BRET E96 £F, inn5S S%NFMEIER, BEEFEFH
ThHI—%%% (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

® R<f(Dimension):

560=56x10°=56()

R~

dimension

B (unit) :mm

B3 (Type) L w H T1 T2
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 0.80+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 0.40+0.20
1206 3.10+0.10 1.60+0.10 0.55+0.10 0.45+0.20 0.45+0.20
1210 3.10£0.10 2.50+0.15 0.55%0.10 0.45+0.15 0.50+0.20
1218 3.10£0.10 4.60+0.10 0.55%0.10 0.45+0.20 0.40+0.20
1812 4.50+0.20 3.10+0.20 0.55+0.10 0.55+0.20 0.70+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
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» INERZREEZE ( Derating Curve)

fEH
B -55C~+125°C (0201)
Temperature
usage range
JA PR RS 70°C $5125°C 2 ], DhEE ] i T B 25 %
Vi CLeEIT
Describe If the ambient temperature exceeds 70 ° Ct0125 ° C,
the power can be revised according to the curve in the
following figure
70
D 100 ¥
i E 80
s ®
DERM s 60 N\
gkl PS4
Power -8 \ 125
Attenuation & 20 b
Curvee < « N

-
-55 20 40 60 80 100120140160

WHHRE (T
Ambient temperature (°C)

-55C~+155°C (Ffih)

FEREERIE70°CE155°C 0], Th ] &~ E 2%

FEMET

If the ambient temperature exceeds 70 ° Cto 155 °
C, the power can be revised according to the curve in

the following figure

70
-

‘gp 100 % N

(2]
i i 80
B/ 60 \
Erig-s
3 40 ¢
e 155
ca 207 \
=)
—r /_5 L « -

s -55 20 40 60 80 100120140160

HERLE (O
Ambient temperature (°C)

: &
= E3JALAHS (Construction) NO. | R ucton Mor et

. MR =&
Ceramic substrate AlLO,

, AR E
Conductive layer (Top) Ag

. | R BEAS
Side conductive layer NiCr

A IS ECET IR
Resistive layer RuO,+ glass

; AR 358
Inner protective layer Glass

; SMRIFIZ SR
Outer Protective layer Epoxy

; X SRR
Marking Epoxy

. R 7
Ni plating layer Ni

. | DR 18
Sn plating layer Matte Tin

o | EER 7
Conductive layer (Back) Ag
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= EBS4FY (Electrical characteristics)

BUFl Type 0201 | 0402 | 0603 | 0805 | 1206 | 1210 | 1218 | 1812 | 2010 | 2512

CIINEAVIES

1/20W 1/16W 1/10W 1/8W 1/4W 1/2wW 1w 3/4W 3/4W 1w
Rated power

BRATL{FRE

) 25V 50V 75V 150V 200V 200V 200V 200V 200V 200V
Max Working Voltage

BRI RAREBE

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

IR E
Dielectric Withstanding - 100v 100V 300V 500V 500V 500V 500V 500V 500V
Voltage

FRUBEE +1%
Resistance Value - <30mQ <30mQ <30mQ <30mQ <30mQ <30mQ <30mQ <30mQ <30mQ

of Jumper +1%

ERUBEE +5%
Resistance Value <50mQ <50mQ <50mQ <50mQ <50mQ <50mQ <50mQ <50mQ <50mQ <50mQ
of Jumper +5%

TEBEER
Rated Current of 0.5A 1A 1A 2A 2A 2A 6A 2A 2A 2A
Jumper

TESFEER KRR

1A 2A 2A 5A 10A 10A 10A 10A 10A 10A
Max Current of Jumper

=/iE (remark) : FCEBRFEITEALAT (The rated voltage is calculated by the following formula) :

= VRP

E: ZREER/E (Rated Voltage) (V)

P: ZiEINZ= (Rated Power ) (W)

R: EBFEPE{E (Resistance ) (ohm)

MRTE A EET I EFIRRATFEE, NILEBIRSRA TR E L EEAIEEE £,

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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= EMAIFE (Standard Electrical Specifiations)

o = 55 - e
B3 . BRI GARERE T.C.R. fE(EEE
Type (Feus kel LiFRE Max. Overload Voltage (PPM/C) Resistance Range

= at70C) Max. RCWV : ¢ ¢
+400 10~10Q
0201 1/20W 25V 50V
+ 200 10Q~10MQ
10~10Q
+200
0402 1/16W 50V 100V 10MQ~22MQ
+ 100 10Q~10MQ
10~10Q
+ 200
0603 1/10W 75V 150V 10MQ~22MQ
+ 100 10Q~10MQ
10~10Q
+ 200
0805 1/8W 150V 300V 10MQ~22MQ
+100 10Q~10MQ
10~10Q
+ 200
1206 1/4W 200V 400V 10MQ~22MQ
+100 10Q~10MQ
10~10Q
+ 200
1210 1/2wW 200V 400V 10MQ~22MQ
+ 100 10Q~10MQ
+ 200 10~10Q
1218 1w 200V 500V
+ 100 10Q~1MQ
+ 200 10~10Q
1812 3/4W 200V 400V
+ 100 10Q~10MQ
10~10Q
+ 200
2010 3/4W 200V 400V 10MQ~22MQ
+100 10Q~10MQ
10~10Q
+ 200
2512 1w 200V 400V 10MQ~22MQ
+100 10Q~10MQ
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& I HIHE

= t4ge (Performance Specifications)

E Mty iE Mzt =4 g
Item Test Methods Test Conditions Specification
TCR= (R-Ro ) / (t-to) Ro x10° (ppm) As SPEC
RO EBFETE=E THIYFE{E (resistance at
BERE room temperature)
=< JIS € 5201 4.8 R EBFRTE 125°Ca-55°C FRIFEE
Temperature . o o
. IEC60115-1-4.8 (resistance at 125°C or -55°C)
Coefficient -
t0 ZE;5 (room temperature)
t MIRAEE (test temperature 125°C or
-55°C)
N 2.5 EEESBE, BE s EN
SRl fafe BRHIAIEHIBEIE,
j'lj.l_)Jﬂ JISC5201 4.13 = K,HJHJEEqB RN 0.5%. 1%: *(1.0%+0.05Q))
Short-time Applied 2.5 times of rated voltage for 5
IEC60115-1-4.13 L 5%: +(2.0%+0.05Q))
overload second. Measure the variation of
resistance.
SEENRRIRRABI, IR 25+
5°C, AJjg3+0.5#%),
1Bt JIS € 5201 4.17 _ I1E] _ _* _ > 95% R 45
. Dip the terminal in a flux and then dip
Solderability IEC60115-1-4.17 . . o (> 95% coverage)
into a soldering bath at 245+5°C for 3+
0.5sec.
SEENERIERNBI, BIFEE 260+
5°C, BiE) 10£0.5 ), METHWAEHY
=G=E iy <4
ﬁl';’f IS C 5201 4.18 ISE.{EXPG—.-O. ' '
Resist to Dip the terminal in a flux and then dip +(1.00% +0.05Q))

soldering heat

IEC 60115-1-4.18

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

pate sl
Insulation
resistance

JISC52014.6
IEC60115-1-4.6

EEREAAR _EnEassimi £ 6045 #0fF,
M ELBLEEHT,

Applied the dielectric withstanding
voltage on the center of body for 60+
S5seconds. Then measure insulation
resistance.

>10GQ)
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FRC R3IEIRH U FaPEZE & BB
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E Mty iE Mzt =4 g
Item Test Methods Test Conditions Specification
=z n "
ST eI A TR 60+5 1. o CIRAANR
Dielectric JISC52014.7 Applied the dielectric withstanding =

withstanding

IEC60115-1-4.7

voltage on the center of body for60+

No evidence of flashover,
mechanical damage arcing

voltage 5seconds. ] )
or insulation breakdown
B PRI b TS, SRS
i@ 20+1 ®, 1206(8) AR TS
5+0.2/0 mm; 1206 LA EAIR I ZE /Y 2+0.2/0
mm; EMHEBIEEETHER
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.
MR (testboard)  JEL (jig)
r_ui } W+10 1 Uit : i
il bancy i
Rk JIS C 5201 4.33 | +(1.00% 40.050
Terminal IEC60115-1-4.33 i CiE  a *(1.00% +0.050))
bending 100 mn 16202
specimen testing printed
=ikl \ circuit board
— — —— —"
supporting jig
=
45+2| 45£2
’ﬁ‘ Unit: mm
Distance of Bending
By B
Lo
T_esn_r;gb;;r::;ed
EPRIE AR
EEEMNEEBRAMLA, T1BE: -55
+3°C; T2iBEE: 155+3°C./125+3°C,
RERIRTL & 30 9%, 1300 MEIR, S
: AR AR
Rapid 11S C 5201 4.19 Buﬁu)'a‘llﬁ{ﬁx1)6$. _ 0.5%. 1%: *(1.0%+0.05Q)
temperature IEC60115-1-4.19 Put specimen in a chamber which 5%: +(2.0%+0.05Q)
changes temperature canbe T1: -55%3°C; T2:

155+3°C/125+3°C, 30min, repeated
300 cycles. Measure the variation of
resistance.
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SEN MkT5iE

Item Test Methods

MR

Test Conditions

MUt

Specification

M R4 I
Humidity

JISC52014.24
IEC60115-1-4.24

FEPERMNEIRIEIRFE, RE 40+2°C,
RRE 90~95 %RH;EBFEEIERE 1.5 /)
B, ¥TER 0.5 /BT, EEBHEEEIRG
AF1E] 1000 *¢/,, /NBY. ENHICHTEFE
BETE.

Put the specimen in a chamber at 40+
2°C temperature and 90~95% relative
humidity, then applied rated voltage
forl.5H and rested for 0.5H repeatedly
till total test time is 1000*43/ o H.
Measure the variation of resistance.

0.5%. 1%: *(1.0%+0.05Q)
5%: +(2.0%+0.05Q)

PUEE=T
Load life

JISC52014.25.1
IEC60115-1-4.25.1

EEFEMNIEREF, BE 70£2°C, ON
TIME:1.5H, OFF TIME:0.5H, 1BFBEIER
JE 1000 /o /NBF, ENHIGFIEEE
T,

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 *?*/oH. Measure the variation of

resistance.

0.5%. 1%: +(1.0%+0.05Q))
5%: *(2.0%+0.05Q)

N=N=V/
RREIA
Moisture

MIL-STD-202

. METHOD 106
resistance

25°C~65°C,90~100%RH, 2.5 /)\B; 65°C
90~100%RH, 3 /]\ET; 65°C~25°
C,80~100%RH,2.5 /)\iF,10 NMEIR, {38
£50R 24+ 4 /N EIFHTIUAL.
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.

0.5%. 1%: +(1.0%+0.05Q)
5%: +(2.0%+0.05Q)
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= EEEHIIR (Tapping Specification)

-5 R~ (Reel dimension)

Type Size Unit A B C F w
10K/Reel

0201/0402 7" 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” 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£1.0 | 13.5x0.5 | 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 | 13.5%0.5 | 11.4%0.1 | 9.00+0.3
1218/1812/2010/2512 7" 4K/Reel mm 178+2.0 60.0£1.0 | 13.5x0.5 | 15.4+1.0 | 13.020.3

?C | ] @ -
Standard Quantity per Reel
5.000 pecs/Reel F

-B2%ER~F (packing dimension)

1.75 £0.1
I"_H_"l (0.080 20.004)

[ P1 [ 10 a‘_'
S 18
A Ll e A e
o =y L R = 3 R e g i
& o I I O e O e s y
I S A
534/ mmiinch)
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Unit: mm
Dimensions A B D F PO P1 P2 W
0201 0.38+0.05 0.68£0.05 150+ 8I (1) 3.500.05 4.00£0.10 2.00£0.10 | 2.00:0.05 | 8.00%0.20
0402 0.65+0.10 1.15:0.10 150+ 81 (1) 3.500.05 4.00£0.10 2.00:0.10 | 2.00:0.05 | 8.00%0.20
0603 1.100.10 1.90£0.10 1504 83 (1) 3.500.05 4.00£0.10 4.00£0.10 | 2.00£0.05 | 8.00£0.20
0805 1.65+0.20 2.400.20 1504 81 (1) 3.500.05 4.00£0.10 4.00£0.10 | 2.00£0.05 | 8.00£0.20
1206 1.90%0.20 3.5020.20 1504 81 (1) 3.5020.05 4.000.10 4.00:0.10 | 2.00:0.05 | 8.00%0.20
1210 2.800.20 3.50£0.20 1504 8I (1) 3.5020.05 4.000.10 4.00:0.10 | 2.00:0.05 | 8.00%0.20
1218 2.80+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
1812 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
2010 2.900.10 5.30£0.10 150+ 8I (1) 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£0.10 150+ 81 (1) 5.50£0.05 4.00£0.10 4.00£0.10 | 2.00£0.05 | 12.0£0.10

o PR RIE ML, (Peel force of top cover tape)

ERELL 200mm/ SRR, A 165180 EAINARBTRE, WTERR. KHHRESEER
10g—70g; ETHHIRIEISEEJ 30100g,

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

Direction of pull

2 )

/nder tape
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FRC R5IEiEE PSR SR i = I B0 [H

=|23% (soldering) :

= I8%% (soldering)

-V ERIERIS (Recommend reflow soldering profile)

280

260

240
220 ool

1] 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

-ERIBIZRZ (Recommend wave soldering profile)

280
260
240
220
200
180
160
140
120
100

80

60

40

20
0

+— Preheatng — 5 ! H Cooling

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

-FTIEIEE (hand soldering temperature)
FEERER 350+10°C 37/, BHRIEERIEAtFRRR AR

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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FRC SIS = raBBEE SR TS & i i 3

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

- AERELNTMEIARME TAA, HeErsESIeBIR2IE (Application of the products in a

special environment can deteriorate product performance) :

1. =&
High temperature
2. BBENEEESA, BESS, tE, /8, —8Sim, —8EE;
Near the sea ,or corrosive gas, such as Cl,H,S,NH;,SO,,and NO,,etc;
3. SFERENGRIN, BEK, B, WER, BUUAFIRYGER;
Unverified liquids, such as water,oil,chenical or organic solvent;
4. TEFMESEMREMRIERF RSN MER;
Unverified resin or paint to cover products;
5. IEEEFEAANEIENSERKESK S S E @

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

- [EF / 5 (STORAGE / CARRY CONDITIONS)

fEFERE 25+5°C Temperature: 25+5°C
72 30~70%RH Humidity: 30~70%RH

ETFEAR : Sodtdel, 25 Storage life: 2years FIFO
FRAIRERY, BRSETRERSR. MRS L, BNRTseRIA meEEtRkaA ik

Please hold box correct orientation when storing and carrying.lt is strictly prohibited to

© ® N o

fall on the box.otherwise the product electrode or body may be damaged.
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