FRQ-Series
Automotive Thick Film Chip Resistor

FRQ £5!% FHIEIRER - HE B =R ISR

FOSAN

FOJAN

SEmicaonpucTor

& I HIHE

MFAH (Application)

=+
=

Automotive electronics
Navigation equipment TPMS
Heating, Ventilating and Air conditioning

Indoor lighting, Central door locking, Wiper module

4 (Features)

Small size and lightweight
Reliability, high quality
CCD visual quality inspection

Comply with AEC-Q200 standard

= HEfEE FEEE Automotive Thick Chip Resistor

HIEEBT

SRS, BaEL
RSES. BNRETE
=ARREA. hR(IB. FUAIREER

- KRN BER

T

. BRE

- A&

- JBiY CCD 4N R R
- 4 AEC-Q200 HRfE

- Against sulfur - iR
#1-S1288 (Parts Number Explanation)
~5l: Example: FRQO0805J102TS
F R Q 0805 J 102 T S
287 | Fmal Thierl B3l NE =43 a5 imFER | 4STRE
FOJAN R:Resistor Q:Auto-motive 0201 B:+0.1% +5%:E24 T: 7 inch reel S: Sn N:
0402 C:10.25% 3-digits+blank Q:10 inch reel C: Cu Normal
0603 D:+0.5% 102=1KQ R:13 inch reel A: Au
0805 F:+1% 1R0=1Q B:Bulk
1206 J:25%
1210 P: Jumper +1%&Below:
2010 E24+E96:
1812 4-digits
2512 1001=1KQ
1R00=1Q
Company Functional Tolerance Resistance Termination Special
code Type code code Size code code code Packaging code code code
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FRQ-Series
Automotive Thick Film Chip Resistor gﬂugﬁﬂ E_.OJAN
FRQ R\ FSHSEL H e pRES AT SR & hiE & 3

« R~} (Dimension)

R>
dimension
B (unit) : mm
B3l (Type) L 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 0.40+0.20
1206 3.10+0.10 1.60+0.10 0.55+0.10 0.45+0.20 0.45+0.20
1210 3.10+0.10 2.50+0.15 0.55+0.10 0.45+0.15 0.50+0.20
2010 5.00+0.10 2.50+0.15 0.55+0.10 0.45+0.15 0.50+0.20
1812 4.504£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 0.55+0.10 0.60+0.20 0.90+0.20
= EAfHZ5HY (Construction) - [F——
o construction Major material
] PEEER =&|"E
Ceramic substrate AlLO,
) eI} #
Conductive layer Ag
3 eatk REEE
Side conductive layer NiCr
4 PR SULET IS
Resistive layer RuQO, + glass
5 MERIPE B35t
Inner protective layer Glass
5 IMRIFE RERE
Outer Protective layer Epoxy
7 X=F TERE
Marking Epoxy
8 {REEAR S
Ni plating layer Ni
9 ek 2
Sn plating layer Matte Tin
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» INZRERENEE ( Derating Curve)

M
B -55C~+125°C (0201) -55°C~+155°C (JAih)
Temperature
usage range
Jal R RS 70°C $2125°C 2 fal, ThE T FEMh 2+ 8 B B Bd 70°C 52155°C 2 [a], ThZE ] [l T K it £k
L) CLELT FUELT
Describe If the ambient temperature exceeds 70 © Cto 125 ° C, If the ambient temperature exceeds 70 ° Cto 155 °
the power can be revised according to the curve in the C, the power can be revised according to the curve in
following figure the following figure
70
- 70
W 8 60 BZ 60 |
2k B ] \ 0] %
Bis tk 5 40 #o 40t
Power o \ 125 e _ 155
Attenuation ¥ 20 R sa 20 N
Curvee = N s ‘ ’
- -55 20 40 60 80 100120140160 2 -55 20 40 60 80 100120140160
Mg (°C) EREGRIE (T
Ambient temperature (“C) Ambient temperature (°C)
» [B{ESEE (Resistance range)
FE(ECE
451 Type Resistance Range
yp
0.5%, 0.1% 1% 2% 5%
0201 - 10~10MQ 1Q~10MQ 1Q~10MQ
0402 100Q~1MQ 1Q~10MQ 1Q~22MQ 1Q~22MQ
0603 100Q~1MQ 10~10MQ 1Q~22MQ 1Q~22MQ
0805 100Q~1MQ 1Q~10MQ 1Q~22MQ 1Q~22MQ
1206 100Q~1MQ 1Q~10MQ 1Q~22MQ 1Q~22MQ
1210 100Q~1MQ 1Q~10MQ 1Q~22MQ 1Q~22MQ
2010 100Q~1MQ 1Q~10MQ 1Q~22MQ 1Q~22MQ
1812 100Q~1MQ 1Q~10MQ 1Q~22MQ 1Q~22MQ
2512 100Q~1MQ 1Q~10MQ 1Q~22MQ 1Q~22MQ

MNBEIRERAER BRI IA0ISZERI] For non-standard parts, please contact our sales dept.
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= BBS4H (Electrical characteristics)

B35 Type 0201 0402 | 0603 | 0805 1206 1210 2010 2512
HELRTI R
== A 0,
fﬁ)\.&ﬂﬁﬁ{ﬁ £5% o <50mQ | <50mQ | <50mQ | <50mQ | <50mQ | <50mQ <50mQ <50mQ
esistance Value of Jumper +5%
ERUBEIRERR
Rated Current of Jumper 0.5A 1A 1A 2A 2A 2A 2A 2A
. = <
FAUBABGAEBS 1A 2A 2A 5A 10A 10A 10A 10A
Max Current of Jumper
= EEMEIEE (Standard Electrical Specifications)
TEE - RAEGAEBE -
Ba (Power Rating = LIERE - T.C.R. FR(ETEE
Type Max. RCWV : PPM/C Resistance Range
yp at70C) Voltage ( ) g
10~10Q
-100~+300
0201 1/20W 25V 50V 10 MQ~22 MQ
+ 200 10Q~10MQ
+200 10~10Q
0402 1/16W 50V 100V 10 MQ~22 MQ
+ 100 10Q~10MQ
+200 10~10Q
0603 1/10W 75V 150V 10 MQ~22 MQ
+ 100 10Q~10MQ
+200 10~10Q
0805 1/8W 150V 300V 10 MQ~22 MQ
+ 100 10Q~10MQ
10~10Q
+ 200
1206 1/4W 200V 400V 10 MQ~22 MQ
+ 100 10Q~10MQ
+200 10~10Q
1210 1/2W 200V 500V 10 MQ~22 MQ
+ 100 10Q~10MQ
+200 10~10Q
2010 3/4W 200V 500V 10 MQ~22 MQ
+ 100 10Q~10MQ
10~10Q
+ 200
2512 1w 200V 500V 10 MQ~22 MQ
+ 100 10Q~10MQ

MNBEIRERRER BRI IA0LSZERI] For non-standard parts, please contact our sales dept.
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» 482 (Performance Specifications)

[SF Mit75 % Mt HtE
Item Test Methods Test Conditions Specification
INEL 2.5 FERIERERRE, BYiE) 5 B NEH IR ATSAIE
SR A T EEE,

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)

TCR= (R-Ro ) / (tto) Ro x10° (ppm)

0201 HHE:
10=R=10Q:
-100~+300PPM/C

10Q<R=10MQ:
RO H3FE7EZ;R THIBE{E(resistance at room
+200 PPM/C
RERH temperature)
‘ 0402~2512 H#&:
Temperature JIS C 5201 4.8 R EBFE7E 125°CH-55C FAIPR{E (resistance at 125°C
10=R=10Q:
Coefficient or -55C)
+200 PPM/C
t0 Z=i& (room temperature)
10Q<R=10MQ:
t KRR (test temperature 125°C or -55°C)
+100 PPM/C
10MQ<R=22MQ:
+200PPM/C
SHENEFISRNGIR, BIEE 245£5°C, A 3+0.5
(R > 95%EFH E53

184344 Solderability

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)

SEHEDIEFIEIRAIBIR, $BIFIRRE 260£5°C, A[E) 10£0.5

FUREH ), WEHINRIERIPEET LR,
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 26025°C for 10£0.5sec. Measure the variation
of resistance.
e FBREANA ARSI 6045 FOS, MBHESIAN.
Insulation Applied the dielectric withstanding voltage on the
JIS C 5201 4.6 >10GQ
resistance

center of body for 60+5seconds. Then measure

insulation resistance.

FJ-JS-3001-V1.0 / 2025.05.17

www.fojan.cn
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Automotive Thick Film Chip Resistor
FRQ RS FHEIRSR ~EERME R

FOSAN

SEmicaonpucTor

FOJAN
& I HIHE

Terminal bending

AEC-Q200-005

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.

Ry I S,
W M Wittt s
Item Methods Test Conditions Specification
FohER. WAR AT ARG
. MRS
HEFMIE EERAANR NNk AELETTE 605 £,
Dielectric JIS C 5201 4.7 No evidence of flashover,
) . : Applied the dielectric withstanding voltage on the
W|tlrt1stand|ng ? 9 mechanical damage
voltage center of body for60+5seconds. . . .
arcing or insulation
breakdown
EE PRSI AR _ L TS, SHT RIS E) 2041 70,
1206(&) LATHIRZ R 5+0.2/0 mm; 1210 LA ERIR
I 2+0.2/0 mm; ENRICHISIRETIER
o] Specimen shall be mounted on test board, then bend

+(1.00% +0.05Q)

-55°C~+ 155°C, {&¥R 1000 )X, TEB— MRIRIBERFER
FHEAEE 30 £, BIREMRRIEAEY 1 5%,
IRIGLEER 2414 NI BT,

temperature, ON TIME:1.5H, OFF TIME:0.5H, and
applied rated voltage for 1000 *24/oH. Measure the

variation of resistance.

REFER JESD22
Temperature METHOD JA-104 1000 Cycles (-55°C to +155°C) Measurement at 24+4 (2.00% +0.05Q)
cyeling hours after test conclusion. 30min maximum dwell

time at each temperature extreme. 1min. maximum

transition time.

In#K 10%EREINZ, 85°C/85%RH,

SFERIEFE 1000H,IHIREER 2444 NG ERH T
it e MIL-STD-202 1000 hours 85°C/85%RH. £(2.00% +0.050)
Humidity METHOD 103 Note: Specified conditions: 10% of operating power.

Measurement

at 24+4 hours after test conclusion.

FEMRM =R, B 125:2'C, ON TIME:1.5H,

OFF TIME:0.5H, JEFBEREFR/E 1000 *24/.0 /i, B

HERIEEETER.
iﬁﬁf mg_'}a-(r)DD-aoozs Put the specimen in a chamber at 1252°C (2.00% +0.05Q)
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wE M7 R 1
ltem Test Methods Test Conditions Specification
25°C~65°C,90~100%RH, 2.5 /)\BF; 65°C
90~100%RH, 3 /)\fT; 65°C~25°C,80~100%RH,2.5 7]\
B,10 MBI IHIGLER 2444 N EH T,
IRRIEER MIL-STD-202 +
O REO - . E© - $(2.00% +0.05Q
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.
155°C A& 1000h, ANINETNR, HIGLEER 2424 /N
iRfEF MIL-STD-202 [EHATI. 0
High Temperature METHOD 108 +(1.00%+0.05Q)
Exposure(Storage) 1000 hrs. @ T=155C. Unpowered. Measurement at
24+4 hours after test conclusion
DNEFERREE R 2R/ (AR 17D,
0201/0402§11#%:0.5KV, 06035#&:1KV,
ESD if3&
AEC-Q200-002 = +(3.0%+0.05Q
ESD test HeAE2KY. (3.0% )
0201/0402: 0.5KV, 0603: 1.0KV, Other:2KV,
2times/1s
FiE—: IRE60C, [BHEMMIRE (INIBFNFEERER)
750hrs
F5EZ: YJEiRAR#=96.5:3.5, JRE60°C, 100 hrs;
FgbER : BUESEEHIREIRIE1 00K
Method 1: steam sulfur powder test (with saturated
HEER potassium nitrate) at 60°C with humidity and heat

Sulfuration test

ASTM-B-809-95

(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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FOJAN

Automotive Thick Film Chip Resistor sEﬂQﬂgﬂQ —
FRQ R\ FSHSEL H e pRES AT SR & hiE & 3

= EEEHIIR (Tapping Specification)
-%# R~} (Reel dimension)

Type Size Unit A B C F w

10K/Reel
0201/0402 7" 15K/Reel 0201 mm 178%2.0 60.0¢1.0 | 13.5%0.5 11.4+0.1 | 9.00:0.3

only

0402 13” 40K /50K Reel mm 3302.0 100.0+1.0 | 13.5%0.5 11.4%0.1 9.00+0.3
0603/0805/1206/1210 7" 5K/Reel mm 178+2.0 60.0£1.0 13.5%0.5 11.4£0.1 9.00+0.3
0603/0805/1206 10” 10K/Reel mm 254+2.0 100.0£1.0 | 13.5:0.5 11.4+0.1 | 9.00:0.3
0603/0805/1206 13” 20K/Reel mm 330£2.0 100.0+1.0 | 13.5:0.5 | 11401 | 9.000.3
2010/2512 7" 4K/Reel mm 178£2.0 60.0£1.0 | 13.520.5 154410 | 13.0£0.3

Raal Qlﬁﬁ ec -4 g g
Standard Quantity per Reel e
5,000 pecs/Reel F
-3 R~} (packing dimension)
- - (0,080 20.004)
p2_, P o0 -
¥l . o
Al K s s o
o1 — g 5
i o B o o B o B M |
N G N O O |_|‘f P
E_E/ mmiinch)
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FRQ-Series
Automotive Thick Film Chip Resistor

2=r1z;] FOJAN

SEmMICONDUCTOR —=
|ZEREES s4p B K H A
FRQ R5ZFBER R H Az tE% B
Unit: mm
Dimensions A B D F PO P1 P2 A%
0201 0.38+0.05 0.68+0.05 15000 3.50+0.05 4.00£0.10 2.00£0.10 2.000.05 8.00£0.20
0402 0.65+0.10 1.15%0.10 150 0} 3.50+0.05 4.00+0.10 2.00£0.10 2.00+0.05 8.00+0.20
0603 1.10£0.10 1.90+0.10 150 0} 3.50+0.05 4.00£0.10 4.00£0.10 2.000.05 8.00£0.20
0805 1.65£0.20 2.40%0.20 150+ 0} 3.50+0.05 4.00£0.10 4.00£0.10 2.000.05 8.00£0.20
1206 1.90£0.20 3.5040.20 150 0} 3.50+0.05 4.00£0.10 4.00£0.10 2.00£0.05 8.00£0.20
1210 2.800.20 3.50+0.20 150+ 0} 3.50+0.05 4.00£0.10 4.00£0.10 2.000.05 8.00£0.20
2010 2.90+0.10 5.30£0.10 1500 5.50+0.05 4.00£0.10 4.00£0.10 2.00+0.05 12.040.10
2512 3.40+0.10 6.60£0.10 1500 5.50+0.05 4.00£0.10 4.00%0.10 2.00+0.05 12.040.10

» FRTHFIESIMS (Peel force of top cover tape)

BT LA 200mmy/ 73 B EEEE, WY 165~180 FEA 7 REATRIES, A R PR 4R R VE Ry
10g~70g; Hr BRI LS JJ7EH Jy 30~100g.

The top cover tape is pulled at a speed of 200 mm/min with the angle between the tape during peel and the
direction of unreeling maintained at 165 to 180 degree as following picture. The peel force of paper carrier
tape shall be 0.1N to 0.7N(10 to 70 g), the peel force of plastic carrier tape shall be 0.3N to 1N (30 to 100 g)

Top cover tape

carrier tape
Direction of pull

Under tape
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FRQ-Series
Automotive Thick Film Chip Resistor FOSAN FOJAN

FRQ gﬁugmgﬂﬁ%ﬁ%pﬂ%g*m‘ginﬂﬂ:ﬁ SEmICONDUCTOR % }i EE I]E

= |23 (soldering)

- BiXERIEMLZ ( Recommend reflow soldering profile )

280

240- M [
260 e eeesincssstsssssmismscsinsmeieins iainmms sassnsasantssassnis

240
220
BO0 o e e e e e
180
160

140 e

120
100
80
60
40

20

0
ul 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 2380 400 420

-BIUKIEIRHZ ( Recommend wave soldering profile )

280 ¢
260
240
220
200 t
180 t
160 |
140 |
120
100 t
80 t
60 |
40

20
0

[ «—— Prencating —_ ! 1 Cooling

0 20 40 60 80 100 120 140 160 180 200 220 240 260

-FTYBE ( hand soldering temperature )
JEHEDRE 350£10°C 3 M 2R - B GRStk Ad ERFE XK
The iron temperature is 350+10°C, hand soldering time less than 3S. Avoid solder iron tip
direct touch the components body
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FRQ 5% FIISIEE K BT HIE T & hE [

» [EFREEFEEE(HRIAE (Chip Resistor Instructions for use)
- AERELUTERIMETNA, teEnTaeal®Isnm (Application of the products in a special

environment can deteriorate product performance) :

1. =&
High temperature
2. BBENEEESA, BESS, E, a8, —8Sim, —8SEE;
Near the sea ,or corrosive gas, such as Cl,H,S,NH;,SO,,and NO,,etc;
3. SFERENMGRIR, BEK, B, WER, BULAFIRYGER;
Unverified liquids, such as water,oil,chenical or organic solvent;
4. TEFMESEMREM IR mAVER MEA;
Unverified resin or paint to cover products;
5. IEEEEARNEIENESERKESK LSS ES @

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

- % / S (STORAGE / CARRY CONDITIONS)

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

ETFEAR : Sodtdel, 25 Storage life: 2years FIFO
FRFIRERY, BRSETFIERSR. MRESERA L, SNRTsERIA~mERkaAx  Please hold

box correct orientation when storing and carrying.It is strictly prohibited to fall on the box.otherwise

© ® N o

the product electrode or body may be damaged.
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	-建议波峰焊曲线（Recommend wave soldering profile）

