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FRC-Series
Thick Film Chip Resistor

FRC RIIEMEIRRAEIE

sS5EmMmIiCcConNnoucTon

'=Ya=tl] FOJAN

d [iH

mAFRYEiRsGEAHEME
Thick FilmChip Resistor

FRC Series

= FH ( Application )

- Entertainment : Stereo,TV tuners , Tape recorder - R ARAE. BBEIERE. REL
- FBEE . . kFE

- ERRNRABRFTE  £AR. PDA

- IBIIRE  FHL. (EEN

- BRI : BiR. “REIPRE

- MENES - BER. SMikE

- Appliance: Air conditioner, Refrigerator

- Computer & relative products : Main board, PDA

- Communication equipment: Cell phone, Fax machine

- Power equipment: Power supply , [l Lumination equipment

- Measuring instrument: Electric meter,Navigation equipment

435 ( Features )

- small size and light weight - K\, EBEER
- Reliability, high quality - AR BKRE
o EAEHS (Parts Number Explanation )
7 ( Example ) :  FRC1206F1001 TSD
E R c 1206 E 1001 T s D
ARE | @ ThER R< nE FiB B | AR | KRS
FOJAN R:Resistor C:Normal 0201 B:+0.1% +5%:E24 T: 7 inch reel S:8n N:Normal
C:Capacitor P:Hi-Power 0402 C:+0.25% 3-digits+blank Q:10 inch reel C:1Cu D :LED
L:Inductor L:Lowohmic 0603 D:40.5% 102=1KQ R:13 inch reel A Au
D:Diode A:Array 0805 F:+1% 1R0=10Q B:Bulk
A:Audion S:Surge 1206 J:+5%
H:Hi-Precision 1210 P: Jumper +1%&Below :
V:Hi-Voltage 1218 E24+E96 :
Q:Auto-motive 1812 4-digits
R:Anti-sulfur 2010 1001=1KQ
M:Metal 2512 1R00=10
D: LED
Company Type Functional Size Tolerance Resistance Packaging Termination Special
code code code code code code code code Case
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FRC-Series

Thick Film Chip Resistor

FRC RIIEMEIRSE B

'=Yatly] FOJAN

S5EmMIiCcConNnoucTOoORr

1 B [

=R~ (Dimension)

- L -
Ev - T -
. . _ v
dimension ) Vs
»T ER{ C(unit) :mm
B8 ( Type ) - w H T 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 3.104£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
1218 3.104£0.10 4.60+£0.10 0.55+0.10 0.45+0.20 0.40+£0.20
1812 4.504£0.20 3.10+0.20 0.55+0.10 0.55+0.20 0.70+£0.20
2010 5.004£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
sEHPHZ5FS ( Construction ) £y FEE
NO. | construction Major raterial
- 1 KIS =@
Ceramic substrate Al, O,
3 SRAIHR R
¥ Conductive layer Ag
i
H 3 MIEB R RESE
| Side conductive layer NiCr
2 BB AT+
B® @ Q@ Resistive layer RuQ; + glass
. RIRIFE I
Inner protective layer Glass
6 IMRIPE IEMAE
Outer Protective layer Epoxy
7 X=F A
Marking Epoxy
8 ek iR
Ni plating layer Ni
g REER i
Sn plating layer Matte Tin
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FRC-Series
Thick Film Chip Resistor

FRC RIEMEIRSR

e;:usnn FOJAN
=emicanoucTor T M=l

«IHEERHZE ( Derating Curve )

i -55°C~+125°C(0201) 55°C~+155°C
508 BEREREI70°CEL25°CZEINEERTE RARERESEIT70°CELSS CZEIhEERTE
LT LAELT LT LAELT
70 70
100 [ ; 100 N
1 i 80 80 e
= % 60 % 60
% 40 t 40
e ~ \ 125 ~ 155
q R 20 : \ R 20 i
= ~ | ; = « | N\
-55 20 40 60 80 100120140160 -55 20 40 60 80 100120140160
WHERE (°C) IMRIEE (°C)
EBS 454 ( Electrical characteristics )
B3I Type 0201 | 0402 | 0603 | 0805 | 1206 | 1210 | 1218 | 1812 | 2010 | 2512
HBisim IE
Dielectric Withstanding > 100V 100V 300V 500V 500V 500V 500V 500V 500V
Voltage
ERNUBIEE +1%
Resistance Value " <30mQ | <30mQ | <30mQ | <30mQ | <30mQ | <30mQ | <30mQ | <30mQ | <30mQ
of Jumper £1%
FTENBIEE +5%
Resistance Value <50mQ | <50mQ | <50mQ | <50mO | <50mQ | <50mQ | <50mQ | <50mQ | <50mQ | <50mQ
of Jumper +5%
FENBEERT
Rated Current of Jumper 0.5A 1A 1A 2A 2A 2A BA 2A 2A 2A
VRO 1A 2A 2A 5A 10A 10A 10A 10A 10A 10A
Max Current of Jumper
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FRC-Series
Thick Film Chip Resistor FOSAN FDJAN

FRC 51 S5 H & E e 1iE 6 H

BB ( Standard Electrical Specifications )

B ( mﬁ. = EAXEAERE T.C.R. FE(EEE
Type PowerRating T{FE Max. Overload Volta (PPM/C) Resistance Ran
=E at 70°C ) Max. RCWV B= 9%
+ 400 10-100
0201 1/20W 25V 50V
+ 200 10Q~10MQ
10-100
+200
0402 1/16W 50V 100V 10MQO~-100M0
+ 100 10Q0-10MQ
10~-100
+ 200
0603 1/10W 75V 150V 10MQ~100MQ
+ 100 100~10MQC)
10-100
+ 200
0805 1/8W 150V 300V 10MQ~100MO
+ 100 10Q-10MQ
10~-100
+ 200
1206 1/4W 200V 400V 10MQ~100MQ
+ 100 10Q~10MQ
10-100
+ 200
1210 1/3W 200V 400 10MQOQ~100MO
+ 100 10Q~10MC2
+ 200 10~10Q
1218 "W 200v 500V
+ 100 100~1MQO
+ 200 10~100
1812 3/4W 200V 400V
+ 100 10MO~-100M0O
10~100
+ 200
2010 3/4W 200V 400V 10MO~-100M0C
+ 100 100~-10MQ)
10-100)
+ 200
2512 W 200V 400V 10MQ~100MQ
+ 100 10Q0-10MQ

BRI ER, BB EE18955ER ] For non-standard parts, please contact our sales dept.

04 www.fojan.cn



FRC-Series

Thick Film Chip Resistor
FRC RIVEHEIRER HFaPE

FOSAN

SEmiconoucTor 1% }% Ei I]H

=488 ( Performance Specifications )

FOJAN

ltem Test Methods Test Conditions Specification
0201 #IFE .
10=R=100:

TCR=(R-Ro )/ (tto) Ro =108 ( ppm ) HRRERI:

R EEJEEED‘E"FEITJEEE( st ppt Coael e

i \ resistance at room
t ’ t }m +200 PPM/C
BE A o 0402~2512 1K -
Temperature JISC520148 = %BE‘EE 1255{:&—5500 -FHQEE,{E_{rESiStanCE at s ﬂl’qﬁ .
Coefficient 125°C or -55°C) 1Q=R=10Q:
; +200 PPM/C

to =i (room temperature)

t MitRE ( test temperature 125°C or -557C ) TRRRSHA TN
+100 PPM/C
10MO<R =100MQ):
+200PPM/C

InEL 2.5 (SAVENERE |, AfiE) 5 #ENEIL IS

I e RHORR(EE R
Short-time JIS € 5201 4.13 - o £(1.00% +0.050Q)
overload Applied 2.5 times of rated voltage for 5 second.

Measure the variation of resistance.

TRENEFIEENEIR , $BIFIEE 245:5C | B8]

IRt JIS C 5201 4.17 S, > 95%IEAA L7
Solderability Dip the terminal in a flux and then dip into a (> 95% coverage)
soldering bath at 245+5C for 3+0.5sec.

TENERIERAERR |, $BIEE 26015C |, B8]

- T fai Y

Resistto soldering
heat

JIS C 5201 4.18

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.

+(1.00% +0.05Q)

FEBEA R EINEABLRTIE 6045 05 MELLSRE
.

“HBESEBME

Insulation JIS C 5201 4.6 Applied the dielectric withstanding voltage on >10GQ

resistance the center of body for 60+5seconds. Then

measure insulation resistance.

FohER. TKalAL nT AR
MRih

CS )RS FRPEA YA R4 45 TR 605 7, R

Dislectric JIS C 5201 4.7 Applied the dielectric withstanding voltage on

withstanding flashover, mechanical

voltage the center of body for60+5seconds.

damage arcing or

insulation breakdown

www.fojan.cn 05




FRC-Series

Thick Film Chip Resistor

=r=1-1z] FOJAN

SEmMICOoONoDuUcCTOR - EH
FRC ZX51 /SR H Ha 3 ¢ B
nE Mi7TE it s
ltem Test Methods Test Conditions Specification
FRPRIF EAE R it TSI, S RISEdE
2041 Fb ,1206(8) LATRYRTZH 5+0.2/0 mm;
1206 LI FRORTSH 2+0.2/0 mm; EALAIEH
[ERR{EZEHE
25 [ Specimen shall be mounted on test board, then

Terminalbending

JIS C 5201 4.33

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% +0.050Q)

i A
Temperature
Cycling

JIS C 5201 4.19

FEEMNBEEALS | iBE 165:2'CE
-55+3°C 3£ 5 MEIR. EliiEaIEEETCE
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.

+(2.00% +0.050Q)

MR
Humidity

JIS C 5201 4.24

EEfEMANERETR  [BE40£2°C |, 8E
90~95 %RH;EEEEERE 1.5 /\8T , BEB 0.5 /)
i ; EEEEEEIIEHTE 1000 “L, )bt 2
WA RIEPRETEME

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*4¢/

H. Measure the variation of resistance.

+(2.00% +0.05Q)

thaEm
Load life

JIS C 5201 4.251

EBREIAIEIRFES , IBE 70£2°C , ON
TIME:1.5H OFF TIME:0.5H B EIE/E 1000
2N, ENhHIERIERETEHE

Put the specimen in a chamber at 70+2C
temperature, ON TIME:1.5H , OFF TIME:0.5H ,
and applied rated voltage for 1000 *24/gH.
Measure the variation of resistance.

+(2.00% +0.05Q)

IRIEEAR
Moisture
resistance

MIL-STD-202
METHOD 106

25°C~B5°C,90~100%RH, 2.5 /|\gT; 65°C
90~100%RH, 3 /J\At;
65°C~25°C,80~100%RH,2.5 7)\,10 &R, i
IGEEER 2424 /NI EIA 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

24+4 hours after test conclusion.

+(2.00% +0.050Q)
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FRP-Series
High Power Thick Chip Resistor

FRP RIIBINZEEIRE

e sS5EmMmIiCcConNnoucTon

=YEEIRE R
High Power Thick Chip Resistor
FRP Series

o/ ( Application)
- Consumerelectrical - iHEEERA

- B TF , KA

- IHENRIBXF M - FiR

- \BIRE : FHl. EEN

- HomeAppliance:Airconditioner,Refrigerato
- Computer & relative products:Mainboard

- Communication equipment:Cell phone,Faxmachine

Power equipment: Power supply,lllumination equipment

Measuring instrument: Electric meter, Navigationequipment

5% ( Features )

Small size and light weight

- BiFiR®E  BlR. MRIAIRE
- WEYES - BR. SRS

- (RN BERER

- Reliability, high quality - S BRE
- High Power - @E
31545188 ( Parts Number Explanation ):
%l Example:  FRP1206J102 TS
F R E 1206 J 102 T s
FOJAN R:Resistor C:Normal 0201 B:£0.1% +5%:E24 T: 7 inch reel S:8n N:Normal
C:Capacitor | P:Hi-Power 0402 C:+0.25% 3-digits+blank Q:10 inch reel C:Cu 2 LER)
L:Inductor L:Lowohmic 0603 D:+0.5% 102=1KQ R:13 inch reel A Au
D:Diode AcArray 0803 F:+1% 1R0=10 B:Bulk
A:Audion S:Surge 1206 J:+5%
H:Hi-Precision 1210 P : Jumper +1%&Below :
V:Hi-Voltage 2010 E24+E096 :
Q:Auto-motive 2512 4-digits
R:Anti-sulfur 1001=1KQ
M:Metal 1R00=1Q
D: LED
Company Type Functional Size Tolerance Resistance Packaging Termination Special
code code code code code code code code code
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FRP-Series

High Power Thick Chip Resistor
FRP RISINZEEIRGR ~HkE

S5EmMIiCcConNnoucTOoORr

'=Yatly] FOJAN

1 B [

« RS ( Dimension ) :

R
dimension ;
! ER{Y (unit) :mm
B8 ( 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 1.001£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 3.104£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
»E5fHZ5#4 ( Construction )
No. | £t8 ETE
- L : construction Major material
1 fEEER =848
Ceramic substrate A1,04
" HREER iR
Conductive layer Ag
3 fea R REeS
LA Side conductive layer NiCr
®G @O
S . BB LT+
Resistive layer RuO: + glass
5 AFRIFE 3L
Inner protective layer Glass
: IMRIFE Hahs
QOuter Protective layer Epoxy
7 N=F HhaihE
Marking Epoxy
4 SREEIR t
Ni plating layer Mi
9 Rt i
Sn plating layer Matte Tin
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FRP-Series
High Power Thick Chip Resistor

FRP RIIBNZEEIRE

e FOSAN FOJAN

sS5EmMmIiCcConNnoucTon

& IE B H

» IHERZFAZE ( Derating Curve ) :

=/ . . | .
. : -55°C~+125°C(0201 -55°C~ %
BRSO ( ) 55°C~+155°C

588 FERESEBIT70°CEL25°CZ g I=EJRTE RBEIRESBIZ70°CELSS'CZEINETETE

HREe S LUELT HReeFLUELT
70 70
100 [ | 100 [ N

I 3 ’ i

L % 80 \ %80 N

5 Ih 60 ! \ I 60

it 5 40 S iz

i tt k40

i ~ \ 125 ~ 155

= * 20 N 20

= = « i \; == « i

55 20 40 60 80 100120140160 55 20 40 60 80 100120140160
NEIRE (°C) NERE (°C)
» BBE4H ( Electrical characteristics ) :
B8l Type 0402 0603 0805 1206 1210 2010 2512
YR E
- _ 100V 100V 300V 500V 500V 500V 500V

Dielectric Withstanding Voltage
SERANEELNE <50mQ) <50mQ | <50mQ | <50mQ | <50mQ <50mQ | <50mQ

Resistance Value of Jumper £5%

¥ i 1A 1A 2A 2A 2A 2A 2A
Rated Current of Jumper
SRR 3A 4A BA 10A 12A 12A 12A
Max Current of Jumper
«EBM4H4S ( Standard Electrical Specifications )
ick]| EEYE RELFBE | BAZRAEBE TCR. FR{EEE
Type ( Power Rating at Max. RCWV Max. Overload | (PPM/C) | Resistance Range
70°C ) | Voltage
0402 1/10W 50V 100V
0603 1/5W 75V 150V
0805 1/14W 150V 300V
1206 112W 200V 400V +200 10~10MQ
1210 3/4W 200V 500V
2010 1w 200V 500V
2512 2W 200V 200V

WNBEIERRIER BEEIRIMSSER] For non-standard parts, please contact our sales dept.
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FRP-Series

High Power Thick Chip Resistor
FRP RISINZEEIRGR ~HkE

=r=1-1z] FOJAN

S5EmMIiCcConNnoucTOoORr

1 B [

=488 ( Performance Specifications ) :

Resist to soldering
heat

JIS C 5201 4.18

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.

RE Wit 5iE AR WS
Item Test Methods Test Conditions Specification
TCR=(R-Ro )/ (tto) Ro *10° ( ppm ) 10-10MQ <R =22MQ:
Ro EBFHTEER TRYME{E(resistance at room +200 PPM/C
SEEFRY temperature)
Temperature JIS C 5201 4.8 R EBFETE 125°CaE-55°C FAYBE{E(resistance at
Coefficient 125°C or -557C)
to =R (room temperature)
t MEiSE ( test temperature 125°C or -557T )
SSREIT s Ik 2.5 FEERE |, I8 5 #ENEHIGE]
Short-time JIS C 5201 4.13 [ERIB{EIE L, +(1.00% +0.05Q)
overload Applied 2.5 times of rated voltage for 5 second.
Measure the variation of resistance.
ENERIERASIR SRR 24545°C |, B
Bt 3+0.5 > 95%miR L
JIS C 5201 4.17 e ey
Solderability Dip the terminal in a flux and then dip into a (> 95% coverage)
soldering bath at 245+5°C for 3+0.5sec.
HENEFIRRAGIP  SRIFERE 260£5°C |, BE
iRE 10£0.5 ¥, MERAIFAIPRETME.

+(1.00% +0.05Q)

FEIEAS A _E INEReB LR E 6045 #bfg | MBS

Terminal bending

JIS C 5201 4.33

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.

gicite(=EN ZE
Insulation JISC 52014.6 Applied the dielectric withstanding voltage on >10G0Q
resistance the center of body for 60£5seconds. Then

measure insulation resistance.

\ Fohzr, IR AV
YniSTAE EBPE AN A INEREBLER T 605 #D, MR
Dielectric JIS C 5201 4.7 Applied the dielectric withstanding voltage on No euidgnge of flashover,
withstanding ' the center of body for60+5seconds. mechanical damage
Hane arcing or insulation

vaiag breakdown

EB PRSI i TS S (RiEadE

2041 FL , 1206(%) LATFAIRTESEY 5+0.2/0mm;

1206 LA EAYRTZH 2+0.2/0 mm; B IEE)
puz [EPE{EEE

+(1.00% +0.05Q)
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FRP-Series
High Power Thick Chip Resistor

FRP RIIBNZEEIRE

FOSAMN FOJAN

sS5EmMmIiCcConNnoucTon

= 1E B H

SES

ltem

Mit73 &
Test Methods

Mt

Test Conditions

Specification

pil=ZiE 2N
Temperature
Cycling

JIS C 5201 4.19

FRPEMINIREEIAMF | iR 155£2'CE
-55+3°C , H 5 MEH. BiiieRIERIERW
g

Put specimen in a chamber which temperature
can be changed to 155+2C or-55+3 C,
repeated 5 times. Measure the variation of

resistance.

£(2.00% +0.05Q)

e
Humidity

JIS C 5201 4.24

FEEMAERERE  BE40:2T | (EE
90~95 %RH;BEBEATER/E 1.5 /\ad , HFEE 0.5
N ; EEENTEE ZE3GATE) 1000 4o /AT
EieRIERESEE.

Put the specimen in a chamber at 40£2C
temperature and 90~95% relative humidity,
then applied rated voltage for1.5H and rested
for 0.5H repeatedly till total test time is
1000*%/ H. Measure the variation of

resistance.

+(2.00% +0.050Q)

thig&Eds
Load life

JIS C 5201 4.25.1

IR ERfMEF , BE 70£2C , ON
TIME:1.5H , OFF TIME:0.5H , 1BFBEERE
SliAieaEEETHER

Put the specimen in a chamber at 70+2°C

1000 *#/ g /N\BT

temperature, ON TIME:1.5H , OFF TIME:0.5H ,

and applied rated voltage for 1000 ***/gH.

Measure the variation of resistance.

+(2.00% +0.05Q)

R TR
Moisture
resistance

MIL-STD-202
METHOD 106

25°C~65°C,90~100%RH, 2.5 /|\gT; 65°C
90~100%RH, 3 /\BT;
65°C~25°C,80~100%RH,2.5 /)\dt, 10 MEIA I
IGEEER 2424 N\ R 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

24+4 hours after test conclusion.

+(2.00% +0.050Q)
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FRV-Series
High Voltage Thick Film Chip Resistor

FRV R7ISEEIER - HBHE

=

mERREAHEE

High Voltage Thick Film Chip Resistor
FRV Series

=iy FH(Application)

- Powersupply,Industrialcontrolsystem - BE. TR
- Measurementinstrument - WEINES

- Back lightinverter - BYYEtER

- Medical, Precisionequipments - B, BEIRE

o455 (Features)
- Small size and light weight - K, EER
- Reliability, high quality - O, SEE
- Specialmaterialanddesignforhighworkingvoltagerequire - WE TR EERESH AT
«$:}=15iB8(Parts Number Explanation) :
{5 Example: FRV1206J103 TS
E R v 1206 J 103 T $ | pnm
2FE | FmE | MR | BE ) as FH B33 | Wl
FOJAN R:Resistor C:Normal 0603 B:+0.1% +5%:E24 T: 7 inch reel S:5n N:Normal
C:Capacitor | P:Hi-Power 0805 C:+0.25% 3-digits+blank Q:10 inch reel C:Cu D:LED
L:Inductor L:Lowohmic 1206 D:+0.5% 102=1KQ R:13 inch reel A : Au
D:Diode A:Array 1210 F:+1% 1R0=10Q B:Bulk
A:Audion S:Surge 2010 J:£5%
H:Hi-Precision 2512 P : Jumper +1%&Below :
V:Hi-Voltage E24+E96 :
Q:Auto-motive 4-digits
R:Anti-sulfur 1001=1KQ
M:Metal 1R00=10
D: (LED)
Company Type Functional Size Tolerance Resistance Packaging Termination Special
code code code code code code code code code
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FRV-Series

High Voltage Thick Film Chip Resistor

FRV RIS EERSHHE

i

FOSAMN FOJAN

sS5EmMmIiCcConNnoucTon

& IE B H

«R<J (Dimension)

- L -
- Tl_ - /
R
. : k4
dimension B o
L = EA{] (unit) :mm
BIZY ( Type ) L w H T T2
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 1.250.10 0.50£0.10 0.35+0.20 0.354£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 0.5510.10 0.45+£0.15 0.50+0.20
2512 6.35+£0.10 3.1010.15 0.55+0.10 0.60+0.20 0.5040.20
wE8HZ5%4 ( Construction )
o |59 EEHH
i construction Major material
; fREER =&HTEE
= Ceramic substrate Al,O,
P IREBIR R
Conductive layer Ag
. MEBR BEaS
Side conductive layer NiCr
3 FERE FALETIREE
Resistive layer RuQ, +glass
5 RRIPE S
Inner protective layer Glass
: IMRIPE TREAIBE
Outer Protective layer Epoxy
; X7 REBIE
Marking Epoxy
8 SREBIR "
Ni plating layer Ni
9 HHEBN i
Sn plating layer Matte Tin

www.fojan.cn 13



FRV-Series
High Voltage Thick Film Chip Resistor

FOSAN FOJAN

SEmMICOoONDUCTDOR Ea
FRV Z5US ISR i le & BH
INEZRELZE ( Derating Curve )
fﬁﬁ o -]
2458 FEEREE#BIE70°CEL155°C |8, IhEaJ B TE
B LUELT
70
100 N
by i 80 —
% & [N\
= 1 60 5
T \
« i 5
-55 20 40 60 80 100120140160
MEIRE (°C)
BS54 ( Electrical characteristics )
BUBI Type 0603 0805 1206 1210 2010 2512
%mﬁ _ _ 100V 300V 500V 500V 500V 500V
Dielectric Withstanding Voltage
Eﬁyfﬁﬂﬂﬁ A <50mQ <50mQ <50mQ <50m Q <50mQ <50mQ
Resistance Value of Jumper +5%
FEUGHLER 1A 2A 2A 2A 2A 2A
Rated Current of Jumper
SIBB BRI 2A 5A 10A 10A 10A 10A
Max Current of Jumper
«EM4HIFE ( Standard Electrical Specifications )
B3 EEINEE mm L{EBRE A AFEBE T.C.R. FE(ETEE
Type ( Power R?ti'ng Max. RCWV Max. Overload Voltage (PPM/C) Resistance Range
at70C
0603 1/10W 350V 500V
0805 1/8W 400V 800V
1206 1/4W 500V 1000V SSO0PPIIC 470~10MO
1210 1/3W 500V 1000V
2010 3/4W 500V 1000V
2512 1W 500V 1000V

WA IRRHERREK BB EBIASSER] For non-standard parts, please contact our sales dept.
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FRV-Series

High Voltage Thick Film Chip Resistor

FRV RIS EEIRSR B

FOSAMN

FOJAN

SEmiconoucTor 1% }% Ei I]H

«t8E ( Performance Specifications )

SE Mk 7i% Mt S=(4 ks
Item Test Methods Test Conditions Specification
TCR=( R-Ro )/( t-to )Ro x10%( ppm )
Ro EBBEE=R TAYEEIE (resistance ATO<R=10MD:
Bz at room temperature) S BN
Rl (resistance at 125C or -557C)
to Zif(room temperature)
t iR E ( test temperature 125°C
or-557C )
hn#g 2.5 {(ERVETERE Atia 5 BE
— EARAIEARETLE,

Short-time overload

JIS C 5201 4.13

Applied 2.5 times of rated voltage for
5 second. Measure the variation of

resistance.

+(1.00% +0.05Q)

{245 Solderability

JIS C 5201 4.17

HENERIERANGIR , BINRE
245+5°C | BiE] 3+0.5 7,

Dip the terminal in a flux and then dip
into a soldering bath at 24525°C for

3+0.5sec.

> 95%EFH L5
(= 95% coverage)

U H

Resist to soldering
heat

JIS C 5201 4.18

EENEFIERNGF |, SRR
260+5°C , RijE] 10£0.5 ¥, MEHIE
RI/ERYPR{ESEHE,

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.

+(1.00% +0.05Q)

i FEE

Insulation resistance

JIS C 5201 4.6

EBIRAR N Bt E 605 BUE
pl=e:at JzE

Applied the dielectric withstanding
voltage on the center of body for
60+5seconds. Then measure
insulation resistance.

>10G0Q

SRS

Dielectric withstanding
voltage

JIS C 5201 4.7

FEPHAR_EDNEEBETIE 605 #2,

Applied the dielectric withstanding
voltage on the center of body

for60+5seconds.

Fohs, KR eI IR RS

No evidence of flashover, mechanical
damage arcing or insulation

breakdown

www.fojan.cn 15



FRV-Series
High Voltage Thick Film Chip Resistor 6 FOSAN FOJAN

FRV 5SS EEIER L8P e 1iE 6 H

RE Wit HiE il HitE
Item Test Methods Test Conditions Specification
FEPRAR LR TS SR

FadiE] 2041 ¥ , 1206(2) LATRIR
TR 5+0.2/0 mm; 1206 LA ERIR

) I5HR 2+0.2/0 mm; EAEHISEE
W% ‘ JIS C 5201 4.33 T +(1.00% +0.05Q)
Teminal bending 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.

EBIEMNRERHS R 1552°C
E-55+3C , 3 5 MEHR, ERHKEH]
[SRE{ETEEE.

i E R JIS C 5201 4.19 Put specimen in a chamber which +(2.00% +0.05Q)
Temperature Cycling temperature can be changed to

155+2°C or -55+3°C, repeated 5
times. Measure the variation of

resistance.

EBPEMANEIRIEITE , iBE 40£2°C ,
iR 90~95 %RH; EFREIERE 1.5/
B, B 0.5 /0BT ; EEIEHEE IR
EtiE] 1000 48/ Nad. ERREHIE
FE{EZE .

Put the specimen in a chamber at +(2.00% +0.05Q)
4042'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*%8/ 4 H. Measure the variation of
resistance.

ML JIS C 5201 4.24
Humidity

FBEMAERRYS iR 70£2C ,ON
TIME:1.5H , OFF TIME:0.5H , iEFE&0
" FEERIE 1000 /o 1B  BIAISHYAE
f"‘*ﬁ#"" JIS C 5201 4.25.1 FE{ETE {13, +(2.00% +0.050Q)
Load life Put the specimen in a chamber at

704£2°C temperature, ON TIME:1.5H ,
OFF TIME:0.5H , and applied rated

voltage for 1000 **4/.4H. Measure the
variation of resistance.

25°C~65°C,90~100%RH, 2.5 /J\i:
65°C 90~100%RH, 3 /)\B;
65°C~25°C,80~100%RH,2.5 /\dF,10
SEEEIT MIL-STD-202 AMBIR D ISEETE 24+4 \FHEH{TE.
Moisture resistance METHOD 106 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.

+(2.00% +0.050Q)
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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

18 www.fojan.cn




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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FRD-Series
Thick Chip Resistor Product FOR LED

FRD %% LED EiR5~HFH

sS5EmMmIiCcConNnoucTon

LED EiZ&F~HHE
Thick Chip Resistor Product FOR LED

FRD Series

=i/ FH ( Application )

- Soft Circuit board - MR RRIR

- RN RS

- Soft lamp circuit

5 (Features )

Small size and light weight
Reliability, high quality
Stengthened terminals &Suitable for Special Flexible PCB -

- AR EER
= E.I—-%Ti ' Eﬁi
Fthsel | BTERIESREIRAA

151588 ( Parts Number Explanation )

~f Example:  FRD1206J331 TS
E R D % | Jd 331 L5 s
FOJAN R:Resistor D: LED 0805 B:+0.1% +5%:E24 T: 7 inch reel S:5n N:Normal
1206 C:20.25% 3-digits+blank Q:10 inch reel C:Cu D:LED
D:+0.5% 102=1KQ R:13 inch reel A . Au
F:+1% 1R0=10Q B:Bulk
J:+5%
P : Jumper | +1%&Below :
E24+E96 :
4-digits
1001=1KQ
1R00=10Q
Company Type Functional Size Tolerance Resistance Packaging Termination Special
code code code code code code code code code
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FRD-Series

Thick Chip Resistor Product FOR LED

FRD %5 LED Ej&5 B FBFE

=R} (Dimension)

FOSAN FOJAN

S5EmMIiCcConNnoucTOoORr

1 B [

R
dimension
BB (unit) :mm
B3l ( Type ) L w H T1 T2
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
oINEESRIHZE ( Derating Curve )
{5 A3 . or
BESE 55°C~+155°C
505 BEREEEI70°CELSSC28,hETHBTE
HREE F LAIELT
70
100 N
%) 80 =0
£ #
= % 60
% ke 40
« ? i
-55 20 40 60 80 100120140160
WEERE (°C)
EBBE5451E ( Electrical characteristics )
Bi5I Type 0805 1206
%‘%ﬁﬁi& | | 300V 500V
Dielectric Withstanding Voltage
g
TEBIEE +1% <30mQ <30mQ
Resistance Value of Jumper £1%
gﬂm_ﬂﬂﬂﬁﬁ £ <50mQ <50mQ
Resistance Value of Jumper £5%
TRUBEERIT - -
Rated Current of Jumper
TR i i
Max Current of Jumper
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FRD-Series

Thick Chip Resistor Product FOR LED
FRD 751 LED EiRR -

«E3M4#FE ( Standard Electrical Specifications )

+ 400 1Q~10Q

0805 1/8W 150V 300V + 200 10 MQ~22 MQ
+ 100 10Q~10MQ
+400 10~10Q

1206 1/4W 200V 400V + 200 10 MQ~22 MQ
+100 10Q~10MQ

WNBIEERIER BECER189SEER] For non-standard parts, please contact our sales dept.

=488 ( Performance Specifications )

Temperature
Coefficient

JIS C 5201 4.8

TCR=(R-Ry )/ (tta ) Ro =108 ( ppm )
Ro EBFETEER TAUFE{E (resistance at room

temperature)

R EBFETE 125°CHE;-55C FHYBE{E(resistance at 1251
or -55)

to iR (room temperature)

t i REE ( test temperature 125°C or -55°C )

10=R=100:
+400 PPMW/C
10 MQ~22 MQ
+200 PPW/'C
10Q<R = 10MQ:
+100 PPW/C
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FRD-Series
Thick Chip Resistor Product FOR LED

FRD Z7%l LED SRS~ H

S5EmMIiCcConNnoucTOoORr

=r=1-1z] FOJAN

1 B [

o e _“ : .I .I | Specmcatinn
Item Test Test Conditions '
Methods n
=y DN 2.5 BA0ENEBE |, 618 5 P ENEHIeaISRYE
e E A
. {BEEEE,
Short-time JIS C 5201 4.13 +(1.00% +0.050Q)
Applied 2.5 times of rated voltage for 5 second.
overload
Measure the variation of resistance.
GENERIEEAER | IBIFERE 245¢5°C |, A8 3£0.5
Rt B, > 95% A L5
JIS C 5201 4.17
Solderability Dip the terminal in a flux and then dip into a soldering ( > 95% coverage)
bath at 245+5C for 3+0.5sec.
GENERIEENGE | BIFRE 260£5C |, BHE) 10£0.5
g B, WEHIRRIERIPREZEE,
Resist to JIS C 5201 4.18 Dip the terminal in a flux and then dip into a soldering +(1.00% +0.05Q2)

soldering heat

bath at 260+5C for 10£0.5sec. Measure the variation

of resistance.

FEBEAR L INEBSMIE 6045 #0f5 , WEHEER.

st eS|

Applied the dielectric withstanding voltage on the
Insulation JIS C 5201 4.6 >10G0Q

center of body for 60+5seconds. Then measure
resistance

insulation resistance.

FESF. KR A AR
HRERTT T
T EBBRAZYA ENIEREBETIE 6045 7, 1
Dielectric
JIS C 5201 4.7 Applied the dielectric withstanding voltage on the Mo evidence of flashover,

withstanding

center of body for60+5seconds. mechanical damage arcing
voltage

or insulation breakdown

FEBRRIETE AR i T35 RST8] 2041 &

1206(&) LATRIR A 5+0.2/0 mm; 1206 LA FRYR

S 2+0.2/0 mm; EEAISIBEIILE
- ES Specimen shall be mounted on test board, then bend
Terminal JIS C 5201 4.33 1(1.00% +0.05Q)
bending the board and maintained for 20t1s. 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.
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FRD-Series

Thick Chip Resistor Product FOR LED
FRD %7%I LED [EiRER HH8FE

e FOSAN FOJAN

SEmiconoucTor 1% }% Ei I]H

Item M ;ﬁds Test Conditions Specification
EIEM N REEIF |, iBE 15542 CZE-55¢3C , 15
e MER. BIIGRIRIAETE.
Eer;?nzrature JIS C 5201 4.19 Put specimen in a chamber which temperature can be +(2.00% +0.050Q)
* changed to 155£2°C or -55£3°C, repeated 5 times.
Measure the variation of resistance.
EBIEMNEREIEE |, iBE 40+£2°C |, iRE 90~95 %RH;
JEFEENTEERE 1.5 /\AT , MER 0.5 /)BT ; ESIBHERER
Y18 1000 “*°/0 Y. EMHGAISIEESECE.
Eﬁﬁﬁ i O A5 Put the specimen in a chamber at 40+2°C temperature £(2.00% +0.05Q)
and 90~95% relative humidity, then applied rated
voltage for1.5H and rested for 0.5H repeatedly till
total test time is 1000**%/; H. Measure the variation of
resistance.
BRI EIRED | JBE 70£2°C , ON TIME:1.5H , OFF
TIME:0.5H , iBEBENESBE 1000 *24/ 5 /Nat , BRLIEET
[ERR{E3E .
E}ﬁﬁf ilgﬁc‘1 P Put the specimen in a chamber at 70+2°C temperature, 1(2.00% +0.050)
ON TIME:1.5H , OFF TIME:0.5H , and applied rated
voltage for 1000 *#4/yH. Measure the variation of
resistance.
25°C~65°C,90~100%RH, 2.5 /\i; 65°C 90~100%RH,
3 /\AT; 65°C~25°C,80~100%RH,2.5 /N7, 10 MEFH i,
e Y5 2444 /NI ST
Mﬂis:ure EE"%SHBDLJEEE 25°C~65°C,90~100%RH, 2.5H; 65°C 90~100%RH, $(2.00% +0.050)
resistance

3H; 65°C~25°C
80~100%RH, 2.5H, 10 cycles, Measurement at 24+4

hours after test conclusion.
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FRQ-Series
Automotive Thick Film Chip Resistor
FRQ ZH5FHIEIREHFEMH

FREIRGRA~BHE

Automotive Thick Chip Resistor
FRQ Series

« W ( Application )

Automotiveelectronics
Navigationequipment, TPMS

Heating, VentilatingandAirconditioning

Indoor lighting, Central door locking, Wipermodule

5 (Features)

Small size and lightweight
Reliability, high quality

CCD visual qualityinspection
Comply with AEC-Q200 standard

o}}5i5B8 (Parts Number Explanation)

M3 : Example:  FRQO0805J102 TS

IVERF

Sinigs. kRN

RSRE. BRRE,ZE
ERAREA, PRI, FREIZHRR

N, EER

IRt SR

1E1J CCD 5l & /cta il
& AEC-Q200 tRfE

£ R Q 0805 J 102 X S
AFE | FEH | haem | BB as FH 8 | Wl | A
FOJAN R:Resistor Q:Auto-motive 0201 B:+0.1% +5%:E24 T: 7 inch reel S:Sn N:Normal
0402 C:20.25% J-digits+blank Q:10 inch reel C:Cu
0603 D:+0.5% 102=1KQ R:13 inch reel A Au
0805 F:£1% 1R0=10Q B:Bulk
1206 J:£5%
1210 P : Jumper +1%&Below :
2010 E24+E96 :
1812 4-digits
2512 1001=1KQ
1R00=10Q
Company Type Functional Size Tolerance Resistance Packaging | Termination | Special
code code code code code code code code code
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FRQ-Series

Automotive Thick Film Chip Resistor

FRQ RIZEREIRGR 8

e FOSAN FOJAN

sS5EmMmIiCcConNnoucTon

& IE B H

R (Dimension)

- L -
=T . ‘
R
dimension . ¥
' — »
-T2 BB (unit) : mm
B8 ( 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 1.2520.10 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
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 0.5510.10 0.60+0.20 0.50+£0.20
mEBfE451S ( Construction ) £ T
S construction Major material
- 1 FEE AR =88
Ceramic substrate Al, O,
5 FREBR i
Conductive layer Ag
3 L= WEaE
Side conductive layer NiCr
4 e T +IRES
- N BN A S Resistive layer RuO, + glass
ROIGIOL0 2
: RIRIFE E578E
Inner protective layer Glass
g IMRIFE RS
Quter Protective layer Epoxy
- NZF RENAE
Marking Epoxy
5 REEHR i®
Ni plating layer Ni
. tZEER 3
Sn plating layer Matte Tin
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FRQ-Series
Automotive Thick Film Chip Resistor 6
FRQ HJEHEIRR -

S5EmMIiCcConNnoucTOoORr

oINERER %L ( Derating Curve )

E.m » o "o = § ol ml Eo
s 55°C~+125°C(0201) JE5C~HTI5EC
A BEREEHIZ70°CEL125°Cz 8, IhEaBTE RREREEBIZ70°CELSSC(8 IhEaJETE
& LUELT R LAET
70 70
100 ¥ ) 100 N
I i 80 i i 80 |
= I 60 \ I 60
i 5 40 A\ * 40
i = 1T\ ;2 |
it ~ | 125 ~ | 155
-1 X 20 N X 20 :
= = « | N = « r: A\
-55 20 40 60 80 100120140160 -55 20 40 60 80 100120140160
INBRE (°C) RIBE (°C)
EBS4F%E ( Electrical characteristics )
851 Type 0201 | 0402 | 0603 | 0805 | 1206 | 1210 | 2010 | 2512
it &
Dielectric Withstanding Voltage 75V 100V 100V 300V 500V 500V 500V 500V

FTEUSRE +5%

Resistance Value of Jumper 5% <50mQ | <50mQ <50mQ <50mQ | <50m} <60mQ | <50mQ <50mQ

TRSEERR
Rated Current of Jumper 0.5A 1A 1A 2A 2A 2A 2A 2A
e A 1A 2A 2A A 10A 10A 10A 10A

Max Current of Jumper
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FRQ-Series
Automotive Thick Film Chip Resistor e FOSAN FOJAN

FRQ RIEHEER A i = 1 BB [H

BB RIS ( Standard Electrical Specifications )

BE | WEWE | BATHARE | BAUREEE | TCR (TS
Type | (PowerRating | pMax. RCWV Max. Overload (PPM/C) Resistance Range
at70cC ) ' Voltage
10~100
0201 1/20W 25V 50V 7100700 10 MQ~22 MQ
+ 200 10Q~10MQ
S 10~100
0402 1/16W 50V 100V 10 MQ~22MQ
+ 100 10Q~10MQ
— 10~100
0603 1/10W 75V 150V 10 MQ~22MQ
+ 100 10Q~10MQ
10~100
0805 1/8W 150V 300V +200 P
+100 100~10MQ
4200 10~10Q
1206 1/4W 200V 400V 10 MQ~22 MQ
+100 100~10MQ
5 550 10~10Q
1210 1/3W 200V 500V 10 MQ~22MQ
+ 100 10Q~10MQ
10~-10Q
2010 3/4W 200V 500V = 10 MO~22MQ
+ 100 10Q~10MQ
10-10Q
2512 W 200V 500V +200 10 MQ~22MQ
£100 100~10MQ

MBI ERER BEER(IA9USS5EE] For non-standard parts, please contact our sales dept.
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FRQ-Series
Automotive Thick Film Chip Resistor
FRQ RS ZEHEIRR -

=r=1-1z] FOJAN
A ¢ B [H

S5EmMIiCcConNnoucTOoORr

«MHE ( Performance Specifications )

center of body for60+5seconds.

ltem Test Methods Test Conditions Specification
0201 H{Ifg :
1N0=R=100Q:
TCR=(R-Ro )/ (tt) Ro x108 ( ppm ) -100~+300PPM/C
10Q<R=10MQ:
Ro EBFHTEZ;E TAYME(E (resistance at room temperature) a )
B +200 PPM/'C
R EBJETE 125°Ca%-55 C FAYME{E(resistance at 125C 0402~2512 HIFE -
Temperature JIS C 5201 4.8 10=R=100:
or-55C) o '
Coefficient . +200 PPM/C
to =i (room temperature) 100<R = 10MQ:
t MEREE ( test temperature 125'C or -55C ) +100 PPM/'C
10MQ<R = 22MQ:
+200PPM/C
;2.5 = Bdi| 5 I
SR T nE 2.5 {SAYEERE | B8 5 #ENEIHIRATERIE
Short-time JIS C 5201 4.13 Applied 2.5 times of rated voltage for 5 second. #(1.00% +0.050)
overload Measure the variation of resistance.
IEENEFIERNER  BIEE 24525°C, BE] 3+0.5%), > 95%EFR L¥a
el JIS C 5201 4.17 Dip the terminal in a flux and then dip into a soldering (>95% coverage)
Solderability bath at 245+5°C for 3+0.5sec.
GENERIERANGR | BEE 26015°C B1E 10£0.5
bt 2, MELISRERNEETEER,
MIL-STD-202

Resist to soldering Dip the terminal in a flux and then dip into a soldering +(1.00% +0.050Q)
METHOD 210

heat bath at 260+5C for 10+0.5sec. Measure the variation

of resistance.

EBIEAVR EINEMREmIE 605 BUE | ELESIE.
ke sz . . o _

Applied the dielectric withstanding voltage on the
Insulation JIS C 5201 4.6 =10G0

, center of body for 60+5seconds. Then measure
resistance

insulation resistance.

Forher. G BT AR
MRG
: & 605 §b,
?ﬁ;ﬂﬁ{& B LI R v No evidence of flashover,
elecinc JIS C 5201 4.7 3 i . ; -
withstanding Applied the dielectric withstanding voltage on the mechanical damage
voltage

arcing or insulation

breakdown
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FRQ-Series

Automotive Thick Film Chip Resistor
FRQ RIEREIERHHEHE

e FOSAN FOJAN

sSEmiconoucTor ==z
B I E

d [iH

Item Test Methods Test Conditions Specification
-556°C~+ 155°C, {&HF 1000 R &S —MRIBEEREL
BIEIAER 30 %80 , HiREEIRHEASEE 1 98,
BEER ;I IOLER 2444 (NI SR TIUAL. +(2.00% +0.05Q)
Tarnparatura METHOD JA-104 1000 Cycles (-55C to +155°C ) Measurement at 24+4
Cycling hours after test conclusion. 30min maximum dwell
time at each temperature extreme. 1Tmin. maximum
transition time.
INEE 10%EMELNEE |, 85T/85%RH,
. R i FFRIEER 1000H,IH50455R 2444 /N ST
Eﬁi’?ﬂ sl 1000 hours 85'C/85%RH. £(2.00% +0.05Q)
Y Mote: Specified conditions: 10% of operating power.
Measurement
at 24+4 hours after test conclusion.
FEBRAA BB | IBAE 125£2°C , ON TIME:1.5H ,
OFF TIME:0.5H , JBESERZEEEE 1000 24/ /AT , B
DN i R s HASRISIRETE. R
Load Ife METHOD 108 Put the specimen in a chamber at 125£2°C (2. : )
temperature, ON TIME:1.5H , OFF TIME:0.5H , and
applied rated voltage for 1000 ***/4H. Measure the
variation of resistance.
25°C~65°C,90~100%RH, 2.5 /\BT; 65°C
90~100%RH, 3 /MiT; 65°C~25°C,80~100%RH,2.5 /)\
smsEErT o s B, 10 MBER SIALEER 2444 RS HTIU.
Moisture METHOD 106 25°C~65°C,90~100%RH, 2.5H; 65°C 90~100%RH, £(2.00% +0.05Q)
resistance 3H: 65°C~25°C
80~100%RH, 2.5H, 10 cycles, Measurement at 2414
hours after test conclusion.
165 CFEE 10000, ARNOELTN=E |, i IREER 2414 /\AT
=-8§k a — 5
kil MIL-STD-202 R T i1 6640055
High Temperature METHOD 108 1000 hrs. @ T=155C. Unpowered. Measurement at ' ’

Exposure(Storag)

24+4 hours after test conclusion
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FRQ-Series

Automotive Thick Film Chip Resistor

FRQ RIZEREIRGRAHE

=r=1-1z] FOJAN

semiconoucTon I B [H

RE
Iltem

ik iE
Test Methods

e St

Test 'Canditions

Specification

i TS B

Terminal bending

AEC-Q200-005

ERRENREETE U bR TS ST IRASATIE] 2041 £
1206(2) LATFHIRTZ#H5+0.2/0 mm; 1210 LA ERIR
el 2+0.2/0 mm; EMRIGRISIREE(EE
Specimen shall be mounted on test board, then bend
the board and maintained for 20t1s. 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% +0.050)

ESD e
ESD test

AEC-Q200-002

INEERREBEBE2R/BIR1F
0201/040241#&:0.5KV, 0603HI#8: 1KV,

HEAHE2KV.
0201/0402: 0.5KV, 0603: 1.0KV, Other:2KV,

2timesi1s

£(3.0%+0.050Q)

ARTRE AN

Sulfuration test

ASTM-B-809-95

FiE— iRE60TC | [EREEENINIG ( MIIEFIEEEEE )
750hrs

P YIEGH: i3 =96.5:3.5 , JEAE60°C , 100 hrs;
TALEE © RifSSCEEh 3IREIRE+100 KR

Method 1: steam sulfur powder test (with saturated
potassium nitrate) at 60°C with humidity and heat
(750hrs)

Method 2: cutting oil: sulfur powder =96.5:3.5,
temperature 60°C, 100 hrs;

Pretreatment: before and after three reflow soldering

+100 thermal shock

+(1.0% +0.05Q)
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FRS-Series
Anti-Surgege Thick Film Chip Resistor

FRS ZRJnREEIRR-EBIE

e FOSAN FOJAN
semconousron =R ERET T

niRikEiRa i

Anti-Surgege Thick Film Chip Resistor
FRS

=\ FH(Application)

- Telecommunications - HE
- Power supplies - EBIRMHARR
- Car electronics - RERBA

w45 (Features)

- Small size and light weight -
- Reliability, high quality .
- Specialmaterialanddesignforhighworkingvoltagerequire -

RN, EER
EfE SRR
XS LI EE KRV HR A BRI

o}l 2458 (Parts Number Explanation) :
75 Example: FRS1206J103 TS

& R S 1206 J 103 T S |
FOJAN R:Resistor C:Normal 0603 B:+0.1% +5%:E24 T: 7 inch reel S:8n N:Normal
C:Capacitor | P:Hi-Power 0805 C:20.25% 3-digits+blank Q:10 inch reel Sl D :LED
L:Inductor L:Lowohmic 1206 D:+0.5% 102=1KQ R:13 inch reel A Au
D:Diode A:Array 1210 F:+1% 1R0=10 B:Bulk
A:Audion S:Surge 2010 J:£5%
H:Hi-Precision 2512 P : Jumper +1%&Below :
V:Hi-Voltage E24+E96 :
Q:Auto-motive 4-digits
R:Anti-sulfur 1001=1KQ
M:Metal 1R00=10Q
D: (LED)
Company Type Functional Size Tolerance Resistance Packaging Termination Special
code code code code code code code code code
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FRS-Series
Anti-Surgege Thick Film Chip Resistor

FRS ZRJnRBEIRR-EBIE

=1, FOJAN
memanoucron [I=RERTTRTY

«R~J (Dimension)

R~
dimension 2
H
- EA{ (unit) : mm
851 ( Type ) L w H ™ T2
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 0.501£0.10 0.35+£0.20 0.3510.20
1206 3.10+£0.10 1.60+0.10 0.5510.10 0.45+£0.20 0.4040.20
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 2.501£0.15 0.5510.10 0.45£0.15 0.5010.20
2512 6.35£0.10 3.10£0.15 0.55£0.10 0.60£0.20 0.5010.20
»EHFH%549 ( Construction )
NO 5514 =i
' construction Major material
. Gl =@t
e L - Ceramic substrate Al O,
5 HHEE R 2]
Conductive layer Ag
3 =2k REas
Side conductive layer NiCr
p R FALETHRE
Resistive layer RuO,+glass
D @@ : RRIPE IR
Inner protective layer Glass
5 IMAIFE HaifE
QOuter Protective layer Epoxy
. X=F e
Marking Epoxy
; e i
Ni plating layer Ni
g TRtk )
Sn plating layer Matte Tin
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FRS-Series
Anti-Surgege Thick Film Chip Resistor

FRS ZRJnRBEIRR-EBIE

=1, FOJAN
memanoucron [I=RERTTRTY

«R~J (Dimension)

R~
dimension 2
H
- EA{ (unit) : mm
851 ( Type ) L w H ™ T2
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 0.501£0.10 0.35+£0.20 0.3510.20
1206 3.10+£0.10 1.60+0.10 0.5510.10 0.45+£0.20 0.4040.20
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 2.501£0.15 0.5510.10 0.45£0.15 0.5010.20
2512 6.35£0.10 3.10£0.15 0.55£0.10 0.60£0.20 0.5010.20
»EHFH%549 ( Construction )
NO 5514 =i
' construction Major material
. Gl =@t
e L - Ceramic substrate Al O,
5 HHEE R 2]
Conductive layer Ag
3 =2k REas
Side conductive layer NiCr
p R FALETHRE
Resistive layer RuO,+glass
D @@ : RRIPE IR
Inner protective layer Glass
5 IMAIFE HaifE
QOuter Protective layer Epoxy
. X=F e
Marking Epoxy
; e i
Ni plating layer Ni
g TRtk )
Sn plating layer Matte Tin
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FRS-Series
Anti-Surgege Thick Film Chip Resistor

FRS ZRJnRBEIRR-EBIE

semcenoucTer EINERTElTE

=k PRA%ZE ( Pulse Load Behavior )
4vZE Tolerance : £0.05%. *1.00%40TF :

10000
=
$ 1000
==
E. == o
9 - ~~
ﬁ - ] .__‘ oy T
@ T R Bl -_ . ==R52512
w 100 - s ’qﬁ -
w0 ~ — i
c i ' - = R52010
£ E:'3“;;;“-___._"”"‘“- o -
= e = e e ABRIL N e e v e s RS1210
-l i s = - "lu.“. " . o (S | u
g 10 : == moniine —e e -RS1206
= ~L T ===IIsi= o aaan
o s = — = ETWE .
i, ] — — — RS0805
> q_-‘_:“i. = = ,:-':'*"1.
1 ™, Dt ety LLITH — - —RS0603
— B T
= I -+« RS0402
0.1
0.01 0.1 1 10 100 1000
Pulse duration (ms)
/o2 Tolerance : £5.00%. +10.00%. +£20.00%%0°7F :
10° B =
P ~ =
L 0 ™~ - “'."‘h.‘
§ " EEeme
E = el : ™~ ﬁb-ﬁﬁ -
% ] o = + - - ~— -
-«,_‘_._‘-‘ 'l-...'__.“ 1H. o - +u ""-..“
3 Ll —— = = == == =a= —_—
E — i ...'-.' = "h...__‘..- e --‘ - =
1] - e T - =] e “hﬂ'-ﬂ I ‘:‘“ -
] L] Suy| T~ N TN
H=ﬂ| 10 Hie = ‘“h"t.,_ e — = === 1:::
= = TTHE 1 T —-— Rs2512
E g | =""'“"---.h_ i ""--..lrt — — RS2010
T4 - T N T s RS1210
a : — — R$1206
S = wssmsenee RSDBOS
s ———= RS0603
T == RS0402
10"
107 10 1 10 1 108

Pulse duration (ms)
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FRS-Series

Anti-Surgege Thick Film Chip Resistor
FRS RIUinRiMEIREAHEH

FOSAMN

FOJAN

SEmiconpouUucCTor 1% }% Ei I]H

=488 ( Performance Specifications )

SF Wity iE pil e 20 g
ltem Test Methods Test Conditions Specification
TCR=( R-Ro }/( t-to )JRo =10%( ppm )
Ro EBPETEEIR TAYBE{E resistance 10<R =100
— at room temperature) £200 PPM/C
imER R FBEETE 125 CaE-55C FHYPE(E
JIS C 5201 4.8 - '
Eirgggzmm (resistance at 125°C or -55°C) Lo
to ==& (room temperature) +100 PPM/C
t SRR EE ( test temperature 125°C
or-55C )
INEk 2.5 {SAYELERE AdiE) 5 #E
EifiaplEREREE,
rERfEd

Short-time overload

JIS C 5201 4.13

Applied 2.5 times of rated voltage for
5 second. Measure the variation of

resistance.

+(1.00% +0.05Q)

{25814 Solderability

JIS C 5201 4.17

MEANERIERAGI | BFRE
245+5°C |, Ftig) 3+0.5 ),

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

3+0.5sec.

> 95% iR L5
( = 95% coverage)

kel

Resist to soldering
heat

JIS C 5201 4.18

GEERIEERAB  BREE
260+5°C , BH(E) 10+0.5 7, UEHIE
BISRIBE{ETLE.

Dip the terminal in a flux and then dip
into a soldering bath at 2604£5°C for
10+£0.5sec. Measure the variation of

resistance.

+(1.00% +0.05Q)

ke iz ]

Insulation resistance

JIS C 5201 4.6

EEBHAE EINSERESmIE 605 05 |
W EBR IR,

Applied the dielectric withstanding
voltage on the center of body for
60+5seconds. Then measure

insulation resistance.

=10GQ
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FRS-Series
Anti-Surgege Thick Film Chip Resistor

FRS ZRJnRBEIRR-EBIE

semcenoucTer EINERTElTE

nE MikrFiE pline s e
Item Test Methods Test Conditions Specification
FEREAPR D ONEBaRmdE 6045 §0, Foher. WAl A IR MRS
LRI Applied the dielectric withstanding No evidence of flashover, mechanical
Dielectric withstanding JIS C 5201 4.7
voltage voltage on the center of body damage arcing or insulation
for60+hseconds. breakdown
EB RIS IETE AR TS T SR

F5ATIE) 2041 B2, 1206(8) LITHR
& 5+0.2/0 mm; 1206 LA ERIRT
T 2+0.2/0 mm; EGXEEIGEE
T

Specimen shall be mounted on test
Wﬁ@ _ JIS € 5201 4.33 board, then bend the board and +(1.00% +0.05Q)
Terminal bending
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.

EBIEMNIREREMG R 155£2°C
E-55:3°C , 3t 5 MER, 2RISR
JEIE{E3E(ER.

BREEIR Put specimen in a chamber which

o i Bk JIS C 5201 4.19 +(2.00% +0.05Q)
omporaiie Lycng temperature can be changed to
1556+2C or -5543C, repeated 5

times. Measure the variation of

resistance.
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FRS-Series

Anti-Surgege Thick Film Chip Resistor

FRS ZRJnREEIRR-EBIE

sS5EmMmIiCcConNnoucTon

2=-1.] FOJAN

= 1E B H

RE

ltem

Mt
Test Methods

st SR4t
Test Conditions

mEg
Specification

Humidity

JIS C 5201 4.24

EBIEMAEIREITE , iRE 40£27C ,
VE/E 90~95 %RH;BFEEEIERE 1.5/)
BT . BB 0.5 BT ; EEIERFE R0
BitE) 1000 *8/ NBS. ERNHICHIS
FR{EEEEE.

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™#%/5 H. Measure the variation of

resistance.

+(2.00% +0.050Q)

e
Load life

JIS C 5201 4.25.1

FIRAEIRFES B 70£2C ,ON
TIME:1.5H , OFF TIME:0.5H , iEEBEN
TERRLE 1000 *24/0 /BT , BMRIEAIS
PE{EZE(E.

FPut the specimen in a chamber at
70+2°C temperature, ON TIME:1.5H ,
OFF TIME:0.5H , and applied rated
voltage for 1000 *?4/oH. Measure the

variation of resistance.

+(2.00% +0.05Q)

R EAEE

Moisture resistance

MIL-STD-202
METHOD 106

25°C~65°C,90~100%RH, 2.5 /\f;
65°C 90~100%RH, 3 /\dT;
65°C~25°C,80~100%RH,2.5 /\a,10
ANMEER ISR 2444 NEYEHTI
it

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.

£(2.00% +0.050Q)
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FRA-Series
Thick Film Chip Resistor Array

FRA ZRJlI& R EIRHSIBE

e [EERHEY FaPE
Thick Film Chip Resistor Array

FRA Series

= i/ FH(Application)

- Terminal for SDRAM and DDRAM - SDRAM #] DDRAM £&i

- Computer applications : laptop ; desktop - HEHNRIER
- Consume electronic equipments : PDAs ; PNDs - HEBEFIZE  PDA ;: PND
- Mobile phone telecom... - ZFH, BiE%
o434 (Features)
- Small size and light weight - RN, EER
- Reliability, high quality - ORY , BEE
- Saving of PCB space - TEDEE
«}}-55B8(Parts Number Explanation) :
75 Example: FRAO064RJ750 TS
E R A 064R J 103 1 s
FOJAN R:Resistor C:Normal 064R B:+0.1% +5%:E24 T: 7 inch reel S:8n N:Normal
C:Capacitor | P:Hi-Power 044R C:+0.25% 3-digits+blank Q:10 inch reel G Cu D:LED
L:Inductor L:Lowohmic D:+0.5% 102=1KQ R:13 inch reel A Au
D:Diode AcArray F:+1% 1R0=10Q B:Bulk
AcAudion S:Surge J:45%
H:Hi-Precision P : Jumper +1%&Below :
V:Hi-Voltage E24+E96 :
Q:Auto-motive 4-digits
R:Anti-sulfur 1001=1KQ
M:Metal 1R00=10Q
D: (LED)
Company Type Functional Size Tolerance Resistance Packaging Termination Special
code code code code code code code code code
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FRA-Series
Thick Film Chip Resistor Array

FRA ZJlUGFEIRHFSIBEE

« R} (Dimension)

R

dimension

B (unit) : mm

064R

3.20£0.15

1.60£0.15

0.60£0.10

0.304£0.15

0.50+0.15

0.80+0.15

0.30+0.15

044R

2.00£0.10

1.00£0.10

0.4510.10

0.20£0.10

0.30+0.10

0.50+0.10

0.20£0.10

sEELEH ( Construction )

PEER

1 =&54=E8
Ceramic substrate AlLO,

5 HREER i
Conductive layer Ag

3 FRIRE SHET RIS
Resistive layer RuQ,+glass

% RFE I
Inner protective layer Glass

& IMFIPE HEMAE
Outer Protective layer Epoxy

5 XF REWE
Marking Epoxy

7 EREER =
Ni plating layer Ni

8 HEER )
Sn plating layer Matte Tin
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FRA-Series
Thick Film Chip Resistor Array

FRA ZRJlI& R EIRHSIBE

oI % ( Derating Curve )
70

100 <

80
60
40

20

(% ) &SGR

155

P
)Y

-35 20 40 60 80 100120140160
INRIRE (°C)

~E3MHIKE ( Standard Electrical Specifications )

064R 1/10W 50V 100V 100V + 200 1Q~1MQ
+ 250 10~10Q
044R 1/16W 25V S50V 100V
+ 200 10Q~1MQ

AR ERTE R BB ZEI A0SR For non-standard parts, please contact our sales dept.

«M-BE ( Performance Specifications )

TCR=( R-Ro )/( t-ty )Ry x10°( ppm ) 044R :

Ro EB[BTE=iE FHIIB{E (resistance 10<R=10Q:

at room temperature) +250 PPM/'C
Eff;fwm 11 € 5201 4.8 R EBBETE 125°Cal-55 C FRYE(E 10Q<R = 1MQ:
Coefficient (resistance at 125°C or -557C) +200 PPM/'C

to Z=iB(room temperature) 064R :

t MR ( test temperature 125°C +200 PPM/C

or-55C)
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FRA-Series

Thick Film Chip Resistor Array
FRA FJR R EIRHES B

2=-1.] FOJAN

sS5EmMmIiCcConNnoucTon

= 1E B H

RE MikBiE plER L - g
ltem Test Methods Test Conditions Specification
DR&EE 2.5 (ZRVEIERE A8 5 ¥
SitEEIENRETE,
KEat 8 tafar

Short-time overload

JIS C 5201 4.13

Applied 2.5 times of rated voltage for
5 second. Measure the variation of

resistance.

+(1.00% +0.05Q)

1281 Solderability

JIS C 5201 4.17

HENERIEEAGR , BIFEE
245+5°C , BiE) 320.5 ¥,

Dip the terminal in a flux and then dip
into a soldering bath at 245£5°C for

3+0.5sec.

> 95%[EiH L

{ > 95% coverage)

niFEHR

Resist to soldering
heat

JIS C 5201 4.18

IGENEFIEERAEIR , BIFRE
2605 , BFE] 10£0.5 #, WEiLLS
BIERIREEER,

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.

+(1.00% +0.050Q)

et e2liE]

Insulation resistance

JIS C 5201 4.6

FRPRA R _ENnEeaRmiE 605 #25 |
BB E.

Applied the dielectric withstanding
voltage on the center of body for
60+5seconds. Then measure

insulation resistance.

>10G0

MBS E

Dielectric withstanding
voltage

JIS C 5201 4.7

FEREARUR_ENERMBLRITHE 605 FD,
Applied the dielectric withstanding
voltage on the center of body

for60+5seconds.

Foher. KRRl AUREIEIR(S
Mo evidence of flashover, mechanical
damage arcing or insulation

breakdown
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FRA-Series
Thick Film Chip Resistor Array

FRA ZRJlI& R EIRHSIBE

S5EmMIiCcConNnoucTOoORr

'=Yatly] FOJAN

d [iH

AE WitniE
Item Test Methods

MistaReF

Test Conditions

Specification

LRl JIS C 5201 4.33
Terminal bending

B BRIRSETE AR LTSI TR
FSAT1E) 2021 B0, 1206(F) LATRIR
& h 5+0.2/0 mm; 1206 LA ERR
HH 2+0.2/0 mm; EMiHRETEEE
T

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)

IR _ JIS C 5201 4.19
Temperature Cycling

EBIEMNEERIMLF iR 1552
Z-5543'C , # 5@k, ELHIEHE]
[EREEZR L.

Put specimen in a chamber which
temperature can be changed to
15542°C or -55+3'C, repeated 5
times. Measure the variation of
resistance.

+(2.00% +0.050)

MR I JIS C 5201 4.24
Humidity

EEMANEREEM  iBE 40£27C ,
iRE 90~95 %RH; B FERE 1.5/
Y , BRER 0.5 /i | ESISHEEEII
BJ18] 1000 310 MBS, EMEHIREIS
FEfEZE.

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

10004/ 5 H. Measure the variation of
resistance,

+(2.00% +0.05Q)

o
A& JIS C 5201 4.25.1
Load life

EEMAERRS ,iRfE 70£2°C ,ON
TIME:1.5H , OFF TIME:0.5H , iEEBER
TEEB[E 1000 *24/0 /o, ERIRRIS
FEfEZEE.

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 *#4/.oH. Measure the
variation of resistance.

+(2.00% +0.05Q)

BRIEER MIL-STD-202
Moisture resistance METHOD 106

25°C~65°C,90~100%RH, 2.5 /\id;
65°C 90~100%RH, 3 /\B;
65°C~25°C,80~100%RH,2.5 /]\gF,10

ANMERR TIGEER 2424 /B FHTTIEL.

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,

+(2.00% +0.05Q)
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FRR-Series
Anti-Sulfur Thick Film Chip Resistor

FRR R5nfiL/EiRE -

e sS5EmMmIiCcConNnoucTon

infiiitEiRm A BiE

Anti-Sulfur Thick Film Chip Resistor
FRR Series

«i/FH (Application)

- Industrial Equipent - Tkigs
- Power Application - FEIRAA
- Networking Application - PIEERLFS
- High-end Computer & Multimedia Electronics in high sulfur environment - R PRSI SIS 2R T
- Automotive electronics - INERF
5% (Features)
- AEC-Q200 qualified - AEC-Q200 &18&
- Superior resistance against sulfur containing atmosphere - (LB
o134 515288 ( Parts Number Explanation )
5 Example: FRR1206J101 TS
F R R 1208 J 101 T s
FOJAN R:Resistor C:Narmal 0201 B:+0.1% +5%:E24 T: 7 inch reel S:8n N:Narmal
C:Capacitor P:Hi-Power 0402 C:+0.25% 3-digits+blank Q:10 inch reel C:Cu D:LED
L:Inductor L:Lowohmic 0603 D:+0.5% 102=1KQ R:13 inch reel A : Au
D:Diode A:Array 0805 F:+1% 1R0=10Q B:Bulk
A:Audion S:Surge 1206 J:x5%
H:Hi-Precision 1210 P: Jumper +1%&Below :
V:Hi-Voltage 1218 E24+E96 :
Q:Auto-motive 1812 4-digits
R:Anti-sulfur 2010 1001=1KQ
M:Metal 2512 1R00=10
D: LED
Company Type Functional Size Tolerance Resistance Packaging Termination Special
code code code code code code code code Case
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FRR-Series

Anti-Sulfur Thick Film Chip Resistor

FRR R5IniHECIEIRSR -

S5EmMIiCcConNnoucTOoORr

'=Yatly] FOJAN

1 B [

« R~J ( Dimension ):

R
dimension i
: EB{i] (unit) :mm
8IS ( Type ) L W H T1 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 1.2510.10 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
wE3PEZER ( Construction ) _
No. | 8 ETH1H
- L - ; construction Major material
' 1 A ER =g "8
Ceramic substrate Al O,
5 fREETR "
Conductive layer Ag
3 LR RSS2
! s Side conductive layer NiCr
D ©@ @ Q
9000 . AR BT IR
Resistive layer RuQ,+glass
5 RFEPE RIS
Inner protective layer Glass
] IMRIPIR A
Outer Protective layer Epoxy
; = HEmifs
Marking Epoxy
4 TREBIR iR
Ni plating layer Ni
9 REBIR i)
Sn plating layer Matte Tin
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FRR-Series

Anti-Sulfur Thick Film Chip Resistor e Eﬂgﬂ%ﬂg EOJAN
FRR RIS A b & i B IH

» THERZTHHLZE ( Derating Curve ) :

i e "
B S 55°C~+155°C
8 BEREEBIE70°CELSSCla, hEa B TE
HRZe T LUELT
70
100 ¥ N
= I 60
’% ﬁ 40
% 2 20 2
Z
CoEEe N
-55 20 40 60 80 100120140160
HIFERE (°C)
» BBS%FE ( Electrical characteristics ) :
BRI Type 0402 0603 0805 | 1206 1210 @ 2010 2512
BRI 100V 100V 300V 500V 500V 500V 500V

Dielectric Withstanding Voltage
EENBIEE +5%

Resistance Value of Jumper £5%

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

FEBERER
1A 1A 2A 2A 2A 2A 2A
Rated Current of Jumper
ERGRER IE S AR
" . o 2A 2A 5A 10A 10A 10A 10A

Max Current of Jumper

=EBM4HI4% ( Standard Electrical Specifications )

Bl WENE BoIEBE | RAISRESBE T.C.R. FHIETCE
Type | (PowerRatingat | Max RCWY | Max.Overload | (PPM/C) | Resistance Range
70°C ) Voltage
10~10Q
+200 PPM/C
0402 1/16W 50V 100V 10M Q~22M Q
+100 PPM/C 10 Q~10M Q
10~100Q
+200 PPM/C
0603 1/10W 75V 150V 10M Q~22M Q
+100 PPM/'C 10 Q~10M Q
10~100Q
+200 PPM/TC
0805 1/8W 150V 300V 10M Q~22M Q
+100 PPM/'C 10 Q~10M Q
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FRR-Series
Anti-Sulfur Thick Film Chip Resistor

S5EmMIiCcConNnoucTOoORr

FOJAN
eFDSF'n 5 K B [H

FRR 25t EIES: ~ 8 E
B3l MEINE ERLFEE @ RAZAEBRE TCR. FRIESEE
Type ( Power Rating at Max. RCWV Max. Overload (PPM/C) | Resistance Range
70°C ) Voltage
10~10Q
1206 1/4W 200V 400V TR TR 10M Q~22M Q
+100 PPM/C 10 Q~10M Q
| 10~10Q
1210 1/2W 200V 500V i
+100 PPM/TC 10 Q~10M Q
o 10~10Q
2010 3/4W 200V 500V n TR
+100 PPM/C 10 Q~10M Q
" 1Q~10Q
2512 W 200V 500V VTP
+100 PPM/TC 10 Q~10M Q
NBEIRRERRITER, BRI IA0SESER] For non-standard parts, please contact our sales dept.
«48E ( Performance Specifications ) :
nE Wizt 77 bR g
ltem Test Methods Test Conditions Specification
TCR=(R-Ro ) /(tto) Ro %10° ( ppm ) 10<R=10Q:
Roe EBFE{E=;R TRYEB{E(resistance at room +200 PPM/C
B temperature) n | 100<R = 10MQ:-
Temperature JISC 520148 R EBFHTE 125 CEL-55'C THYFE{E(resistance at +100 PPM/'C
Coefficient 125°C or-557C) 10MQ<R = 22MQ:
to ZjG&(room temperature) +200 PPM/C
t iR ( test temperature 125°C or -55°C )
N— hn#; 2.5 {(FEVEERE |, AY8) 5 W ENIEIHIEE)
CLBILRIAL R
ti JIS C 5201 4.13 : +
Short-time Applied 2.5 times of rated voltage for 5 second. £(1,00%:+0,0502)
overload . i
Measure the variation of resistance.
HENEFIE=RASGR , TFRE 24515°C | B8]
8 3405 b, > 05%EIFH 58
ildgability JIS C 5201 4.17 Dip the terminal in a flux and then dip into a .
soldering bath at 245+¢5°C for 3+0.5sec. (>95% coverage)
HBNEFRIERAER , BiFEE 26015°C | BjE
T, 10£0.5 b, MEAERIFRVIEETLEE,
S . JIS C 5201 4.18 Dip the terminal in a flux and then dip into a .
oaplieslasting | soldering bath at 260+5°C for 10+0.5sec. hike 000
Measure the variation of resistance.
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FRR-Series
Anti-Sulfur Thick Film Chip Resistor FOSAN FOJAN

FRR S5 SIS~ fpE e = 1 2 [H

KE Witk Mt i
Item Test Methods Test Conditions Specification

“uizea JIS C 5201 4.6 IR NS E 6015 05 |, MIESLS >10GQ

Insulation

resistance BEHL.

Applied the dielectric withstanding voltage on
the center of body for 60+5seconds. Then

measure insulation resistance.

s o= S B DT
(ES0]

Cat UIDIES EBRE A EhEABERTE 6015 0. o .
. : o evidence of flashover,

D!ﬁ:ef;rlg~ JIS € 5201 4.7 Applied the dielectric withstanding voltage on

vwéltasgen e mechanical damage

the center of body for60+5seconds.
arcing or insulation

breakdown

ERPRIF ETEEAR TS, TR RISRdE)
201 b , 1206(8) LATAIRTEEE 5+0.2/0
mm; 1206 LA ERIR TS 2+0.2/0 mm; RN
YoRIER{EIE (R

Specimen shall be mounted on test board, then
ﬁiﬁ;ﬂi}bending JIS C 5201 4.33 bend the board and maintained for 2041s. the +(1.00% +0.05Q)
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.

BN REBELS |, (BE 15512 CE
-55+3C , & 5 MER, EHERIEEETHE.

Put specimen in a chamber which temperature
imE R
Temp.erature JIS C 5201 4.19 can be Chﬂngad to 15542°C or-55+3°C : i{?ﬂﬂ“f’n +DD5ﬂ)
Cycling " _—
repeated 5 times. Measure the variation of

resistance.
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FRR-Series

Anti-Sulfur Thick Film Chip Resistor

S5EmMIiCcConNnoucTOoORr

=r=1-1z] FOJAN

1E E

d [iH

FRR R5InfHCIEiIRER H B x
AE Wity ix R s
ltem Test Methods Test Conditions Specification
EBFER N BIRFEH , iRE 70£2°C , ON
TIME:1.5H , OFF TIME:0.5H , iBEEEIERE
1000 *#4o /et , EieRIEEETEER.
RIZAF AR

ﬁ; “:: JIS C 5201 4.25.1 Put the specimen in a chamber at 70+2°C +(2.00% +0.05Q)
temperature, ON TIME:1.5H , OFF TIME:0.5H ,
and applied rated voltage for 1000 *#4/4H.
Measure the variation of resistance.
25°C~65°C,90~100%RH, 2.5 /\gT; 65°C
90~100%RH, 3 /)\gT;
65°C~25°C,80~100%RH,2.5 /)\,10 MEER 5

IR I64EH 24 = 4Tk

MIL-STD-202 A +4 /B T

Moisture METHOD 106 +(2.00% +0.05Q)

resistance 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.

nfmit et ASTM-B-809-95 Sulfur 750 hours at 105°C unpowered +(4.0% +0.05 Q ) Max

Sulfuration test

(w2 57
Biased Humidity

MIL-STD-202
METHOD 103

% 10% EAETN=E , 85°C /85%RH,
FHEEFE1000H, iXIG4E5R24 +4 I EIH T
1000 hours 85°C /85%RH.

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

+(2.00%+0.05Q ) Max
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FRH-Series
High Precision Thick Film Chip Resistor

FRH RIISHEEEIRER - HEHE

fal R IR A P

e sS5EmMmIiCcConNnoucTon

High Precision Thick Film Chip Resistor

FRH Series

FOSAN FOJAN

1# B [H

«/FH (Application)
- Medical, Precision equipments, Electricmeter
- Converters, Communication devices,Battery

- Measuring instrument , Printers,SmartPhone

5 (Features)

- Tight tolerance from £0.1%, +0.25%,+£0.5%,

=2l S90BH ( Parts Number Explanation )

- BEf7 BERE BR

- FoiaR 1B(5IRE ity

- WUEXES EDZRAN BEHEFAN

- BBEAE +0.1%, +0.25%,+0.5%,

745 Example: FRH1206D1001 TS
E R H 1206 2} 1001 T -
A& | F@ma | MeeRl | Eal 2aE ¥R %5 | Wl | SEER
FOJAN R:Resistor | H:Hi-Precision 0402 B:+0.1% +5%:E24 T: 7 inch reel S:5n N:Normal
0603 C:+0.25% 3-digits+blank Q:10 inch reel C:Cu
0805 D:+0.5% 102=1KQ R:13 inch reel A: Au
1206 F:+1% 1R0=10Q B:Bulk
1210 J:+5%
2010 P : Jumper +1%&Below :
2512 E24+E96 :
4-digits
1001=1KQ
1R00=102
Company Type Functional Size Tolerance Resistance Packaging Termination Special
code code code code code code code code code
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FRH-Series

High Precision Thick Film Chip Resistor

FRH RISHEERRN ~HEHE

S5EmMIiCcConNnoucTOoORr

'=Yatly] FOJAN

1 B [

« R3] (Dimension)

; L -
—iT1 A d
R
dimension : P
v _ i
-T2 - %ﬁ Cunit) : mm
BB ( Type ) L W H T1 T2
0402 1.004£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 1.2520.10 0.5010.10 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 0.5010.20
2512 6.35+£0.10 3.10£0.15 0.55+£0.10 0.60+0.20 0.50+0.20
wEBfH4514 ( Construction )
NO e 2 EEirE
’ construction Major material
i 1 ME R =Hi—4E
Ceramic substrate AL O,
; SREBHR iR
Conductive layer Ag
3 EEEN wRiges
Side conductive layer NiCr
Y @ (B R EIRE |ETHREE
®6 @a
CROLAOL0 4 Resistive layer RuQ,+ glass
. RIRIPR B
Inner protective layer Glass
" IMFIRE IRERE
Outer Protective layer Epoxy
. praca IRENE
Marking Epoxy
8 PREE R i
Ni plating layer Ni
9 SRR 7]
Sn plating layer Matte Tin
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FRH-Series
High Precision Thick Film Chip Resistor

FRH R5ISHEE IR~

FOSsAn FOJAN
= T# B [H

sS5EmMmIiCcConNnoucTon

«INEREREZ (| Derating Curve )

im 556 Bl -55°C~+155°C
488 BEREEBE70°CE155°CZ 8 TR TE
HhZF LUELT
70
100 %
0 fa N
% 2 80 <
= % 60 |
ﬁ ke 40 \
® 20 QS
. - « i |

=33 20 40 60 80 100120140160
IEIRE ( °C)

« fE{ESERE ( Resistance range )

BRI Type Resistance Range
0.5% 0.1%
0402 10Q~1MQ 10Q~1MQ
0603 10Q~1MQ 10Q~1MQ
0805 10Q~1MQ 10Q~1MQ
1206 10Q~1MQ 10Q~1MQ
1210 10Q~1MQ 10Q~1MQ
2010 10Q~1MQ 10Q~1MQ
2512 10Q~1MQ 10Q~1MQ

NEIRERIER BERRI1A9WSSER] For non-standard parts, please contact our sales dept.

BS54 ( Electrical characteristics )

BH Type 0402 0603 0805 1206 1210 2010 2512
AEDD 1/16W 110W 1/8W 1/4W 112W 3/4W 1w
Rated power
ﬁjclfﬁé'ﬁ S0V 75V 150V 200V 200V 200V 200V
Max Working Voltage

- :

B R 100V 150V 300V 400V 400V 400V 400V
Max Overload Voltage
Dielectric Withstanding Voltage 100V 100V 300V 500V 500V 500V 500V

www.fojan.cn 55



FRH-Series

High Precision Thick Film Chip Resistor
FRH R SHEEERN: B

S5EmMIiCcConNnoucTOoORr

FOJAN
eFDSFln 5 K B [H

B3l Type 0402 0603 0805 1206 1210 2010 2512
I 0
EE’EH&[{H{E e <30mQ <30mQ <30mQ <30mQ <30mQ <30mQ <30mQ
Resistance Value of Jumper £1%
FEUEEE +5%
Resistance Value of Jumper 5% <50mQ <50mQ <50mQ <50mQ <50mQ <50mQ <50mQ
b TR
Rated Current of Jumper 1A 1A 2A 2A 2A 2A 2A
TEEEE R F AR
Max Current of Jumper 2A 2A DA 10A 10A 10A 10A
=488 ( Performance Specifications )
HE izt 53 Mt et A
Item Test Methods Test Conditions Specification
TCR=(R-Ro )/ (tto) Ro *10% ( ppm )
Ro EB[HE=E TAYFE{E (resistance at 10=R=100Q:
room temperature) -
N=) +200 PPM/C
ik R HBIBYE 125°CE-55'C FAYRRME
Temperature JIS C 5201 4.8 ) ) ) 10Q<R = 10MQ:
T (resistance at 125°C or -557)
to 2R (room temperature) +100 PPM/C
t SEEE ( test temperature 125°C or
-55C )
INEE 2.5 (BSHEUERE |, B8 5 HEiEE
FERtiand fafa IRIGRIPEETE,
Short-time JIS C 5201 4.13 Applied 2.5 times of rated voltage for 5 +(1.00% +0.050Q)
overload second. Measure the variation of
resistance.
IHENSERIERAEIR |, SR 245157C |
ezl R3iE] 3+0.5 b, > 95% MR
JIS C 5201 4.17
Solderability Dip the terminal in a flux and then dip into a (>95% coverage)
soldering bath at 245+5C for 3+0.5sec.
THANERIERAER | BIFEE 26045C |
BdiE) 10+0.5 £, MEIXIERIFAMBETWL
FURER & =
Resist to JIS C 5201 4.18 ’ +(1.00% +0.050Q)
Dip the terminal in a flux and then dip into a
soldering heat
soldering bath at 260+5°C for 10+£0.5sec.
Measure the variation of resistance.
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FRH-Series

High Precision Thick Film Chip Resistor
FRH R SEEERNM - akE

sS5EmMmIiCcConNnoucTon

2=-1.] FOJAN

= 1E B H

RE MitriE NSRS 3181
Item Test Methods Test Conditions Specification
EBfEAE EnEsaismtE 6015 FUE NIEE
a4,
it =21z i . . .
Insulation JISC 5201 4.6 Applied the dielectric withstanding voltage >10G0
resistance
on the center of body for 60+5seconds.
Then measure insulation resistance.
ERREA A NSRS GTIE 605 7). e, TEAIR I AR
HEEZMIE . ,
Dielectric T — Applied the dielectric withstanding voltage No eridence of Tiashover, mechanical
withstandin A : :
voltage J on the center of body for60+5seconds. GAMEKE drng ar KAnaion
breakdown
ERRIR R MR i TEs i iR iSaT
18] 20+1 #0 , 1206(%) LAFTRIRTSH
5+0.2/0 mm; 1206 LA_ERYR<TE5ER 2+0.2/0
mm; =ML ETEE{ETE
Specimen shall be mounted on test board,
25 il

Terminal bending

JIS C 5201 4.33

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)

iR PEEER
Temperature
Cycling

JIS C 5201 4.19

ERMHANBEEIRA |, iRE 15582 CE
-55+3°C |, 3t 5 MER, ERAERIEIRESE
.

Put specimen in a chamber which
temperature can be changed to 155+2°C or
-554£3°C, repeated 5 times. Measure the

variation of resistance.

+(2.00% +0.05Q)
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FRH-Series

High Precision Thick Film Chip Resistor
FRH 25 SI5EERNM - HE

=r=1-1z] FOJAN

SEmMICONOUC TOR ]:i E

d [iH

=P
Iltem

MitEE
Test Methods

Wizt

Test Conditions

Specification

MR
Humidity

JIS C 5201 4.24

IR IERIERE , iRBE 40£2°C , [BE
90~95 %RH;IBEEENERE 1.5 /T , e
0.5 /\it ; EEEMEBZEIHIGHTE) 1000 %/,
N B RIEEEEE,

Put the specimen in a chamber at 40+2T
temperature and 90~95% relative humidity,
then applied rated voltage for1.5H and
rested for 0.5H repeatedly till total test
time is 1000**%/, H. Measure the variation

of resistance.

+(2.00% +0.050Q)

b =]
Load life

JIS C 5201 4.25.1

BEMAERET , iBE 70£2T , ON
TIME:1.5H , OFF TIME:0.5H , iBEBENEER
[E 1000 2.0 /B , ENHRFIFIEETL
Put the specimen in a chamber at 70£2C
temperature, ON TIME:1.5H , OFF
TIME:0.5H , and applied rated voltage for
1000 *#%/yH. Measure the variation of

resistance.

+(2.00% +0.050Q2)

P Hir gl <22
Moisture
resistance

MIL-STD-202
METHOD 106

25°C~65°C,90~100%RH, 2.5 /\gt; 65°C
90~100%RH, 3 /J\a;
65°C~25°C,80~100%RH,2.5 /\dF,10 ME
W TIREEER 244 /AT EHHATINL.
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.

+(2.00% +0.05Q)

58 www.fojan.cn




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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X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Thick Film Resistors- SMD category:
Click to view products by FOJAN Electronics manufacturer:

Other Similar products are found below :

CR-05FL7--150R CR-05FL7--19K6 CR-05FL7--243R CR-05FL7--40K2 CR-05FL7--698K CR-12FP4--324R CR-12JP4--680R
M55342K06B1E78RS3 M55342K06B6E19RWL M55342K06B6E81RS3 M55342M05B200DRWB M55342M06B4K70MS3 M C0603-511-
JTW 742C083750JTR MCRO01MZPF1202 MCRO1IMZPF1601 MCROIMZPF1800 MCR0O1MZPF6201 MCRO1IMZPF9102 MCRO1IMZPJ113
MCRO1IMZPJ121 MCR01IMZPJ125 MCRO1IMZPJ751 MCRO3EZHJ103 MCRO3EZPFX2004 MCRO3EZPJ270 MCRO3EZPJ821
MCR10EZPF1102 MCR18EZPJ330 RC0603F1473CS RCO603F150CS RC1005F1152CS RC1005F1182CS RC1005F1372CS
RC1005F183CS RC1005F1911CS RC1005F1912CS RC1005F203CS RC1005F2052CS RC1005F241CS RC1005F2431CS
RC1005F3011CS RC1005F303CS RC1005F4321CS RC1005F4642CS RC1005F471CS RC1005F4751CS RC1005F5621CS
RC1005F6041CS RC1005J106CS



https://www.x-on.com.au/category/passive-components/resistors/film-resistors/thick-film-resistors-smd
https://www.x-on.com.au/manufacturer/fojanelectronics
https://www.x-on.com.au/mpn/viking/cr05fl7150r
https://www.x-on.com.au/mpn/viking/cr05fl719k6
https://www.x-on.com.au/mpn/viking/cr05fl7243r
https://www.x-on.com.au/mpn/viking/cr05fl740k2
https://www.x-on.com.au/mpn/viking/cr05fl7698k
https://www.x-on.com.au/mpn/viking/cr12fp4324r
https://www.x-on.com.au/mpn/viking/cr12jp4680r
https://www.x-on.com.au/mpn/vishay/m55342k06b1e78rs3
https://www.x-on.com.au/mpn/vishay/m55342k06b6e19rwl
https://www.x-on.com.au/mpn/vishay/m55342k06b6e81rs3
https://www.x-on.com.au/mpn/vishay/m55342m05b200drwb
https://www.x-on.com.au/mpn/vishay/m55342m06b4k70ms3
https://www.x-on.com.au/mpn/rcd/mc0603511jtw
https://www.x-on.com.au/mpn/rcd/mc0603511jtw
https://www.x-on.com.au/mpn/cts/742c083750jtr
https://www.x-on.com.au/mpn/rohm/mcr01mzpf1202
https://www.x-on.com.au/mpn/rohm/mcr01mzpf1601
https://www.x-on.com.au/mpn/rohm/mcr01mzpf1800
https://www.x-on.com.au/mpn/rohm/mcr01mzpf6201
https://www.x-on.com.au/mpn/rohm/mcr01mzpf9102
https://www.x-on.com.au/mpn/rohm/mcr01mzpj113
https://www.x-on.com.au/mpn/rohm/mcr01mzpj121
https://www.x-on.com.au/mpn/rohm/mcr01mzpj125
https://www.x-on.com.au/mpn/rohm/mcr01mzpj751
https://www.x-on.com.au/mpn/rohm/mcr03ezhj103
https://www.x-on.com.au/mpn/rohm/mcr03ezpfx2004
https://www.x-on.com.au/mpn/rohm/mcr03ezpj270
https://www.x-on.com.au/mpn/rohm/mcr03ezpj821
https://www.x-on.com.au/mpn/rohm/mcr10ezpf1102
https://www.x-on.com.au/mpn/rohm/mcr18ezpj330
https://www.x-on.com.au/mpn/samsung/rc0603f1473cs
https://www.x-on.com.au/mpn/samsung/rc0603f150cs
https://www.x-on.com.au/mpn/samsung/rc1005f1152cs
https://www.x-on.com.au/mpn/samsung/rc1005f1182cs
https://www.x-on.com.au/mpn/samsung/rc1005f1372cs
https://www.x-on.com.au/mpn/samsung/rc1005f183cs
https://www.x-on.com.au/mpn/samsung/rc1005f1911cs
https://www.x-on.com.au/mpn/samsung/rc1005f1912cs
https://www.x-on.com.au/mpn/samsung/rc1005f203cs
https://www.x-on.com.au/mpn/samsung/rc1005f2052cs
https://www.x-on.com.au/mpn/samsung/rc1005f241cs
https://www.x-on.com.au/mpn/samsung/rc1005f2431cs
https://www.x-on.com.au/mpn/samsung/rc1005f3011cs
https://www.x-on.com.au/mpn/samsung/rc1005f303cs
https://www.x-on.com.au/mpn/samsung/rc1005f4321cs
https://www.x-on.com.au/mpn/samsung/rc1005f4642cs
https://www.x-on.com.au/mpn/samsung/rc1005f471cs
https://www.x-on.com.au/mpn/samsung/rc1005f4751cs
https://www.x-on.com.au/mpn/samsung/rc1005f5621cs
https://www.x-on.com.au/mpn/samsung/rc1005f6041cs
https://www.x-on.com.au/mpn/samsung/rc1005j106cs

