FRQ-Series
Automotive Thick Film Chip Resistor
FRQ ZH5FHIEIREHFEMH

EREIREE
Automotive Thick Chip Resistor

FRQ Series

FOSAN FOJAN

sSEmMiICcConNnoucToOr

=3 ( Application )

Automotiveelectronics
Navigationequipment, TPMS
Heating,VentilatingandAirconditioning

Indoor lighting, Central door locking, Wipermodule

M (Features)

Small size and lightweight
Reliability, high quality

CCD visual qualityinspection
Comply with AEC-Q200 standard

o}} 5i5B8 (Parts Number Explanation)
28 : Example: FRQO0805J102 TS
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FOJAN R:Resistor Q:Auto-motive 0201 B:1+0.1% +5%:E24 T: 7 inch reel S:5n N:Normal
0402 C:0.25% 3-digits+blank Q:10 inch reel C:Cu
0603 D:10.5% 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 RS EHEIRREFHEME
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R3] (Dimension)

=T -
RI
dimension y P
v »
B\ (unit) : mm
B8l ( 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 0.451+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 0.351£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 6.351£0.10 3.10£0.15 0.55%0.10 0.60+0.20 0.50+£0.20
=E5[HZ5H ( Construction ) £ T
S construction Major material
" 1 P ; IEERIR =1
Ceramic substrate Al, O,
5 HREBR i
Conductive layer Ag
5 Il WEEE
Side conductive layer NiCr
4 EN = AT +IRES
@D ®©6 @0 Resistive layer RuQ, + glass
| ; WP Wi
Inner protective layer Glass
g IMRIFR EMRE
Quter Protective layer Epoxy
- N=F RENAE
Marking Epoxy
5 TRER iR
Ni plating layer Ni
5 tREEAR ]
Sn plating layer Matte Tin
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FRQ-Series
Automotive Thick Film Chip Resistor
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«IEREEHZE ( Derating Curve )

&R

B -55°C~+125°C(0201) -55°C~+155°C
A BEREE#EIZ7T0°CEL2SCz a8, hETJIETE BEEESBIZ70°CELSS5°C2(8 IIEETE
M2 LUELT HZEF LUELT
70 70
100 [« . 100 [ N
7] 80 i 80 —P
= # #
= % 60 % 60
ﬁ tk 40 , ke 40 :
2% R 20 125 2 155
o <
« ' \ {( L \
.55 20 40 60 80 100120140160 55 20 40 60 80 100120140160
WERE (°C) RERE (°C)
B35 45M ( Electrical characteristics )
BB Type 0201 | 0402 | 0603 | 0805 | 1206 | 1210 | 2010 | 2512
L E
Dielectric Withstanding Voltage 75V 100V 100V 300V | 500V 500V | 500V 500V
iiﬁ?ﬁﬁi J;i of Jumper +5% <50mQ | <560mQ <50mQ | <60mQ | <50m | <50mQ | <50mQ <50mQ
EREEERR
Rated Current of Jumper 0.5A 1A 1A 2A 2A 2A 2A 2A
fff *E?;E;Ej‘ ﬁiﬁpa 1A 2A 2A 5A 10A 10A 10A 10A
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FRQ-Series
Automotive Thick Film Chip Resistor e FOSAMN FOJAN

FRQ RIEREERF A i = 1 BB [H

BB RIS ( Standard Electrical Specifications )

BE | EEm= EaLEBE  SAEGAREBRE T.C.R. [R{ETEE
Type ( Power Rating | mMax. RCWV Max. Overload (PPM/C) Resistance Range
at70cC ) Voltage |
10~100
-100~+300
0201 1/20W 25V 50V 10 MQ~22 MQ
+ 200 10Q~10MQ
. 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 T
£ 100 100~10MQ
10~10Q
+ 200
1206 1/4W 200V 400V 10 MQ~22 MQ
+100 10Q~10MQ
10~10Q
+200
1210 1/3W 200V 500V 10 MQ~22MQ
+ 100 10Q~10MQ
10~-10Q
+ 200
2010 3/4W 200V 500V 10 MO~22MQ
+ 100 10Q~10MQ
10-100
+ 200
2512 W 200V 500V 10 MQ~22MQ
£100 100~10MQ
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Automotive Thick Film Chip Resistor FOSAN FOJAN

FRQ ZEJIEFHEIESR b e 1 B H

«t4HE ( Performance Specifications )

ltem Test Methods Test Conditions Specification
0201 g :
10=R=100:
TCR=(R-Ro )/ (tt) Ro x108 ( ppm ) -100~+300PPM/C
10Q<R=10M0Q:
Ro EBIETEZEE TAYME{E (resistance at room temperature) . )
SERFRY +200 PPM/TC
R EBFETE 125°CEE-55C RYME{E(resistance at 125°C 0402~2512 HIFE :
Temperature JIS C 5201 4.8 10=R=100:
or-55C) e '
Coefficient . +200 PPM/C
to =i (room temperature) 10Q<R = 10MQ:
t B ( test temperature 125'C or -55°C ) +100 PPM/C
10MQOQ<R =22M0:
+200PPM/C

&L 2.5 BAVEERE /Y8 5 ENEIeRI/ERIE

FERIEld g
Short-time JIS C 5201 4.13 Applied 2.5 times of rated voltage for 5 second. #(1.00% +0.050Q)
overload Measure the variation of resistance.
IEENERIEEBNGIP BWIRE 245:5°C, BE) 3+0.5%), > 95%EH L
IR 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.
GEANEAIERANGR BFRE 26025C | FfE] 1020.5
RS #, MELNRIERIBEZHE,
MIL-STD-202
Resist to soldering Dip the terminal in a flux and then dip into a soldering +(1.00% +0.05Q)
METHOD 210
heat bath at 260+5C for 10+0.5sec. Measure the variation
of resistance.
EEREA R _ENNEEEERTE 6045 FUE |, MIELBLRER.
et el

Applied the dielectric withstanding voltage on the
Insulation JIS C 5201 46 =10G0

center of body for 60+5seconds. Then measure

resistance
insulation resistance.
Forher. G BT AR
HER{
ﬁaﬁi’i SRR LR R0LE 1 No evidence of flashover,
withstanding JIS C 5201 4.7 Applied the dielectric withstanding voltage on the mechanical damage
voltage

center of body for60+5seconds. arcing or insulation

breakdown
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Automotive Thick Film Chip Resistor
FRQ RIIEREIERHHEE

e FOSAN FOJAN

SEmiconoucTor 1% }ﬁ E

d [iH

ltem Test Methods Test Conditions Specification
-55'C~+ 155°C, {83 1000 JX ,ES—MRIRIEEREE
EFEANHEE 30 ¢k , BiREEIRIEAET 1 o8,
BEER S HAREER 2424 (NS TIUAL. +(2.00% +0.05Q)
Temparature 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.
0%E 10%E0EIhEE , 85'C/85%RH,
\ s £ FEIEE 1000H, i HIREER 2414 BT
E}Eﬁﬂ SEC 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.
FEBRRA BB | IBAE 125£2°C , ON TIME:1.5H ,
OFF TIME:0.5H , JBESERZEEE[E 1000 24/ /NG , 2
S i R A RISIRETE. e ovs
L oad s 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 /\dT; 65°C~25°C,80~100%RH,2.5 7Jx
sEEEr i s s B, 10 MEFR RIGLATR 2444 /NS HHATIR.
Moisture METHOD 106 25°C~65°C,90~100%RH, 2.5H; 65°C 90~100%RH, +(2.00% +0.050Q)
resistance 3H:; 65°C~25°C
80~100%RH, 2.5H, 10 cycles, Measurement at 2414
hours after test conclusion.
155 CFAE 10000, ANNELTNER | 3045 2414 /\AT
=-8§& . — "
R MIL-STD-202 [T ik G085
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 RIZEREIRGR B
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RE
Iltem

Test Methods

Wik
Test Conditions

Specification

i TS i

Terminal bending

AEC-Q200-005

EBBES et b T T RISATIE) 2021 7
1206(2) LAFRIRTZH 5+0.2/0 mm; 1210 LAEAIR
S 2+0.2/0 mm; ENAIGAIEIEEZELEE
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)

ESD e
ESD test

AEC-(200-002

INEHEREEERE2R/ER1E
0201/040241#8:0.5KV, 0603HI#8: 1KV,

HEAUE2KV.
0201/0402: 0.5KV, 0603: 1.0KV, Other:2KV,

2times/1s

+(3.0%+0.050Q)

niitaiis

Sulfuration test

ASTM-B-809-95

FiE— iRE60TC | [ERGEERNINIG ( IIIEFIhEEE )
750hrs

F5iEZ : YIAH:#E=96.5:3.5 , JEE60°C , 100 hrs;
TALEE | RifSSCEEh 3IREIRE+100KEH

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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