FRP-Series

High Power Thick Film Chip Resistor
FRP R5ISINZEEIEER HEEAME R

FOSAN

sSeEmiconoucTor

FOJAN

& hE H

» SINREEE R (High Power Thick Film Chip Resistor )

= W7 (Application)

- Consumerelectrical

- AT
- HomeAppliance:Airconditioner,Refrigerato - xEE: SE, KR
- Computer & relative products:Mainboard - HENRBXm: £k
=T SLAZ
- Communication equipment:Cell phone,Faxmachine - BRigE: Fl. EEN
. - . - BIRIRE: BE, BBIER
- Power equipment: Power supply,lllumination equipment PRI F BiE
o _ o _ - MENEE: BER. ShikE
- Measuring instrument: Electric meter, Navigationequipment
» 45 (Features)
- Small size and light weight - KRN, EER
- Reliability, high quality - AIREE, BEE
- BIf=xR
- High Power R
» FFERRLS (Parts Number Explanation)
=5 (Example) : FRP1206]J102TS
E R P 1206 1 102 T S
ARES 77 il Thaen| ]| N T el i FELA R
FOJAN R:Resistor C:Normal 0201 Tolerance: Resistance: Packaging: Terminati Special Case
C:Capacito P:Hi-Power 0402 B:+0.1% +5%:E24 T: 7 inch on: N: Normal
r L:Lowohmic 0603 C:x0.25% 3-digits+bla reel S: Sn D: LED
L:Inductor A:Array 0805 D:20.5% nk Q:10 inch C: Cu L: 100ppm
D:Diode S:Surge 1206 F:x1% 102=1KQ reel A: Au
A:Audion H:Hi-Precision 1210 J:+5% 1R0=1Q R:13 inch
V:Hi-Voltage 2010 P: Jumper +1%&Below reel
Q:Auto-motive 2512 B:Bulk
R:Anti-sulfur E24+E96:
M:Metal 4-digits
D: (LED) 1001=1KQ
1R00=1Q
Company Type Functional Size Tolerance Resistance Packaging Termina Special
code code code code code code code tion code code
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FRP-Seri
High Peor\lf(\j:r Thick Film Chip Resistor FOSAN FOJAN

FRP R5ST=EER A R RS il = 1 BB (H

= ARtRIR (Marking on the Resistor's Body)

0201 K 0402 EAREL/N - KIE ETXFBIFR
For 0201 and 0402 size, no marking on the body

due to the small size of the resistor
472=47%x102=4.7KQ

RELSWHm - I=F 8RB RREE
NBEMNEF - &E—UFRK 10 KR

+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)

10Q L F#578: 5R6=5.6Q
Below 109: 5R6=5.6Q

+0.5%, +1%, +2%89=am - DINFB0R - gi=1u
RREENENHT  &RE—UER 10 HZES
+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=49.9K()

0603 +1% E96 ZAIMRA&ERE FHeEAE K/ -
KA RTR - -
Standard E96 series values of 0603 +1%: due to 100Q BA FH375: 6R81=6.810
the small size of the resistor’s body, use 3digits Below 10002: 6R81=6.810

code to indicate the resistance value.

HBEH

" 0603+1% E96 ZFIEBFE{E(THS Standard E96 Series Resistance Value Code for 0603 +1% Marking

15 FR1E (=] FR1E (=] FR1E 15 FR1E (=] FE1E (=] FR1E
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 36 223 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 41 201 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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FRP-Series
High Power Thick Film Chip Resistor gﬂngﬂg EOJAN
FRP R5ISIEEIRE F IR a S &= 1 B H

" 0603+1%FRCHIfEIERS Multiplier Code for 0603 +1% Marking

45 Code Y X A B C D E F

1530 Multiplier | 102 10-1 100 101 102 103 104 105

BEEARREA T (So the resistance value are marked as the following examples)

I10DI I38YI

10D=124x103=124KQ 38Y=243x102=2.43Q
0603 +1%MI™am - TR E24 2559 - BAET E96 251 - #7/R5 5% FB4EE - (BEEFEFH
NIN—%% (Standard E24 and not belong to E96 series values of 0603 +1%, the marking is the
same as 5% tolerance but marking as underline )
I 560 I

331=33x101=330Q 560=56x10°=560

® R<f(Dimension):

Rt
dimension e
BA7 (unit) : mm

A5 (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 0.35+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 2.50+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 1.80+0.20
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FRP-Seri
High Pe;:/::r Thick Film Chip Resistor FOSAN FOJAN

FRP H3ISIh=EiE e K R RS miaele = 1 BB H

= INEREHZ ( Derating Curve)

g TL " —557C ~ +125°C (0201) —55C ~ +155C  (34Ah)
g [ EEE A @70 CE125°Cx ) » sh F TR B RS K #RBTOCE155C i > shFTH
i F 8 8h 4 F A5 X2 o L ESY Y Ea
100 p— i ‘ 100 (- .
h £ ! r N
= e : . B TN
7 Ih 60 : i 60 ; N
5 B 1 \ H 1
I Y ! \ H 40 :
‘jb ) o | ‘\\125 ) g ; 155
U 0L ' N oL LN
55 20 40 60 80 100 120 140 160 55 20 40 60 80 100 120 140 160
FABHBRE(C) RELRRE(C)
AR ViRl (Operating Temperature Range):  -55°C~+155°C;
1721 (storage condition ): 5~ 30°C, 30 ~ 75%RH.
= EFE%EM (Construction)
O % ETRRT
) construction Major material
PR BEHEAR =845
1 Ceramic substrate Al1203
5 AR [
Conductive layer Ag
3 (LR Beas
Side conductive layer NiCr
. | R BT+
Resistive layer RuO2 + glass
. | ARTR B
Inner protective layer Glass
6 MR R HEM G
Outer Protective layer Epoxy
. XF HEM G
Marking Epoxy
8 BER B
Ni plating layer Ni
9 BTN %
Sn plating layer Matte Tin
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FRP-Seri
High Peor\I/::r Thick Film Chip Resistor FOSAN FOJAN

FRP R5ST=EER A R RS miaele = 1 BB H

BEESEEE (Resistance range) :

FEESEE
745 Type Resistance Range
0.5%, 0.1% 1% 2% 5%
0201 - 1Q~10MQ 1Q~10MQ 1Q~10MQ
0402 100Q~1MQ 1Q~10MQ 10~22MQ 10~22MQ
0603 100Q~1MQ 1Q~10MQ 10~22MQ 10~22MQ
0805 100Q~1MQ 10~10MQ 10~22MQ 10~22MQ
1206 100Q~1MQ 10~10MQ 10~22MQ 10~22MQ
1210 100Q~1MQ 10~10MQ 10~22MQ 10~22MQ
2010 100Q~1MQ 1Q~10MQ 10~22MQ 10~22MQ
2512 100Q~1MQ 1Q~10MQ 10~22MQ 10~22MQ

= EBE4FME (Electrical characteristics)

745 Type 0402 0603 0805 1206 1210 2010 2512

et QAN

Dielectric Withstanding Voltage
TWIEEE +5%

Resistance Value of Jumper +5%

EERIBEE R

100V 100V 300V 500V 500V 500V 500V

<50mQ <50mQ <50mQ <50mQ <50mQ <50mQ <50mQ

1A 1A 2A 2A 2A 2A 2A
Rated Current of Jumper
ZIRBEEREAER

3A 4A 6A 10A 12A 12A 12A

Max Current of Jumper

= EEMEAIIE (Standard Electrical Specifiations)

g (Pﬁﬂ’ig | mmImE | SASAEEE | o BETE
Type 701) Max. RCWV Voltage (PPM/C) | Resistance Range
0402 1/10W 50V 100V

0603 1/5W 75V 150V

0805 1/4W 150V 300V

1206 1/2W 200V 400V 200 10~22MQ
1210 3/4W 200V 500V

2010 1W 200V 500V

2512 2W 200V 500V

%7FE: (remark) : RS ESAN “L” B, #F7 TCR: 100ppm Optional code “L” is Low TCR Alloy Film : 100ppm
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FRP-Series
High Power Thick Film Chip Resistor FOSAN

FRP R3S SRR~ Az SRR

sSeEmiconoucTor

FOJAN
B ke

&3E: (remark): FHiEH/EHH AR (The rated voltage is calculated by the following formula) :
- JrP
E : HEHIE (Rated Voltage) (V)
P : HUEI% (Rated Power ) (W)
R : HIPHPAE (Resistance ) (ohm)
USRS B0 H e s 2 ) B B R AR L, OS2 030 ) i OR A W s Db R LR A R

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.

= MEE (Performance Specifications)

NS Mk 735% M= S
Item Test Methods Test Conditions Specification
B E 2K LI%C 5201 TCR= (R-Ro ) / (t-ty) Ry x106 ( ppm ) 10Q<R=22MQ:
Temperature ' RO HiFH7E = N Y FH{E (resistance at room +200 PPM/°C
Coefficient
temperature)

R HPHTE 125°CEX-55°C T ¥ FH{E (resistance at
125°C or -55°C)

t0 % (room temperature)

t MR (test temperature 125°C or -55°C)

+(1.00% +0.050)

¥ A B & {Llslg 5201 In#k 2.5 £ (A0 HUH, B TR) 5 R0 Je R 56 i
R | LTS

Short-time Applied 2.5 times of rated voltage for 5 second.
overload Measure the variation of resistance.

12 % M JIS C5201 A EFANBERAGFE, B IP R
Solderability | *17 R 24545°C , B 18] 3405 .

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

>95%MHE T3 t 5

(> 95% coverage)

n & m R 2515(3: 5201 aMEBEFANBERAGE  BFR +(1.00% +0.050)
Resist to ' B 260:5°C, Hq‘ B 1005 %, M 8 i B
solcering B E T bR
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.
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FRP-Series

High Power Thick Film Chip Resistor
FRP R5ISINZEEIEER HEEAME R

sSeEmiconoucTor

FOSAN

FOJAN
& T 6 [l

N & U v ] W K& M AE
Item % Test Conditions Specification
Test Methods
‘4 % =28 LIS6C 5201 B AN LML Z M K 6045 >10GQ
Insulation ' MWrE,NE %8 &R R
resistance . . L .
Applied the dielectric withstanding voltage on
the center of body for 60+5seconds. Then
measure insulation resistance.
g~ S AR LIS7C5201 B AME £ L Z M K 6045 T & FOK
Dielectric ' . K o Ol WM
withstanding . _ L . 8 {5
voltage Applied the dielectric withstanding voltage on ANV
the center of body for60+5seconds. No evidence of
flashover, mechanical
damage arcing or
insulation breakdown
R E K| 180520 B OB BE AL, L 15542°C% +(2:00% +0.050)
Temperature ' -55+3°C, 3L 5 MEH. BT 5 PR
Cycling %
Put specimen in a chamber which temperature
can be changed to 155+2°C or -55£3°C,
repeated 5 times. Measure the variation of
resistance.
it 58 45 H 25225201 HBERON IR R AR, R 4022°C, MR £(2.00% +0.059)

Humidity

90~95 %RH;HHUAE L 1.5 /M, I 0.5
/NI I F A R I TH] 1000 48/ /N,
IR T 5 P AR AL 2.

Put the specimen in a chamber at 40+2°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/_¢ H. Measure the variation of

resistance.

FJ-JS-3002-V4.0 / 2023.4.10
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FRP-Series
High Power Thick Film Chip Resistor FOSAN

FRP F SRS ISR F R RS AT S e

FOJAN
B ke

S A I 5 T DAL 5 S = ;A
[tem % Test Conditions Specification
Test Methods
W ¥ Z g [JISC5201 B R E N R T B £(1.00% +0.050)
. 4.33
Ee“g_mal 7, E RIS R B 2041 F, 1206(2)
ending BT B R <t Z # 5+0.2/0 mm; 1206 1L

F®W R~ & # 2+02/0mm; £ N i
¥ Ay B PH E &AL X

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.

M i W (testboard) & 3k (jig)

20 W10 Unit : man

1=

} ! - R170
100" mm 1.640.2 mn
specimen testing printed
ﬁ;ﬁ[m} \ circuit board

20 Unit: mm

Qagdﬁuﬁ “i;’_’ _ﬁ_}gf[)]i.sﬁlance of Bending
B SESSS == JEAS M #E
g
o & m JIS C5201 BEEMAEBERBE D BE £(2.00% +0.050)
. 4.25.1 .
Load life 70+2°C , ON TIME:1.5H , OFF TIME:0.5H , &
BB Al & BB & 1000+2¢/,/\ B, 2 M i

¥ oAl f5 B E Xk X

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 +24/oH. Measure the variation of

resistance.
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FRP-Seri
High Pe;:/::r Thick Film Chip Resistor FOSAN FOJAN

FRP H3ISIh=EiE e K R RS miaele = 1 BB H

TS W= H m = K ;A
[tem 3% Test Conditions Specification
Test Methods
2R 18 IR MIL-STD-202 | 5500~65°C,90~100%RH, 2.5 /) B; 65°C *(2.00% +0.059)
. METHOD
Moisture 106 90~100%RH, 3 /)\ AY;
resistance

65°C~25°C,80~100%RH,2.5 /)\ £,10 1 &
T 345 R 24+4/) B/ F TN
.

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.

= A (Tapping Specification)

- R~ (Reel dimension)

Type Size Unit A B C F w
0201/0402 7" gﬁ;g:} 0201 only mm 178+2.0 60.0£1.0 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£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” 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" 4K/Reel mm 178+2.0 60.0£1.0 13.5+0.5 15.4+1.0 13.0+0.3
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FRP-Seri
High Pe;:/::r Thick Film Chip Resistor FOSAN FOJAN

FRP RS EIEE K e IRt E S il = I B2 [H

QQQ ch:EEE—
Reel Q 0

Standard Quantity per Reel
5,000 pcs/Reel F

¢B
oA

-3 R~ (packing dimension)

1.75 £0.1
["_En_"i (0.089 20.004)

[ F1 @b q‘_'
N ol 38
fan P d(m P H——f
LA I I L N w$m
B o o e O I O o A =
I I I I I B

A /
5 l mmfiinch)

Unit: mm
Dimensions A B D F PO P1 P2 A%
0402 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
0603 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
0805 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
1206 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
1210 2.801£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
2010 2.9040.10 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
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FRP-Series

High Power Thick Film Chip Resistor
FRP R5ISINZEEIEER HEEAME R

FOSAN FOJAN
e =1 m

2512 3.40+0.10

6.60+0.10 1.50

I+
SO

.1
0 5.50+0.05

4.00£0.10 4.00+0.10 2.00£0.05 12.0£0.10

» FECHRIE R (Peel force of top cover tape)

FRFEL 200mm /23S R, Y 165~180 FEA KT BT RIES, W N PR, R IR IVERY 10
~70g; BRI JE Dy 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 carrie
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

J

Aer tape

= J23% (soldering)

-ZiX BRI 4 ( Recommend reflow soldering profile )

280

260 |-

240

220 po.

180
160
140
120
100
80
60
40
20
0

u} 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 2340 360 2380 400 420

-BIGK IEIZ# 4 ( Recommend wave soldering profile )
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FRP-Series

High Power Thick Film Chip Resistor
FRP R5ISINZEEIEER HEEAME R

FOSAN

sSeEmiconoucTor

FOJAN
B ke

280 ¢
260
240 r
220
200 r
180 r
160 |
140 +
120 -
100 r

80 r

60

40

20
0

[ «—— Preneatng —— | ' Cooling

o]

20 40 60 80 100 120 140 160

180

200

220

240 260

-FTY2EE ( hand soldering temperature )

WEEDREZ 350+10°C3 D2 - Bk At s HAA

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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