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FQL-Series
Automotive Low Resistance Thick Film Chip Resistor Product Specifications FOSAN

FQL RFIEHLEIRZERRER AU RSB

TECHNOLOGY

IR =R IEIR AU FERS

Automotive Low Resistance Thick Film Chip Resistor

FQL Series

» {KPEEIRERHHEPE (Low Resistance Automotive Thick Film Chip Resistor)

~ &

Standard Type Wide Standard Type
= 4523 (Features)
- R, 58 - Smallsize and light weight
- OFH BRE - Reliability, high quality
- (RPEE, EokREIET - Low Resistance & Suitable for Large Current Application
- B(ERE(E - Ultra-low Value

- Halogen free and lead free

- %A, X - RoHS compliant

- TS RoHs - AEC-Q200 compliant

- f5& AEC-Q200

= [ (Application)

- R MR, BEEERE REN - Entertainment: Stereo, TV tuners, Tape recorder

- HBEE: 3SR, bkiE - Appliance: Air conditioner, Refrigerator

- EBERIEKER: R, Z L8 - Computer & relative products : Main board, PDA

- ETIEE: FH. EEN - Communication equipment: Cell phone, Fax machine

- RS HE. —REEIES - Power equipment: Power supply , II Lumination equipment

- Measuring instrument: Electric meter, Navigation equipment

- MENEE: BE. SIS

n RS (Parts Number Explanation) Eati[(EIu DR IR PILIIZ (i) £

Q L 12 05 F R470 T S R
28 F=mal 11RERl R> b 2[E =i a5l imEAtR | 1K

R:Resistor C:Normal 06:0603 | Y5:0.05W B:£0.1% £5%:E24 T: 7 inch reel S: Sn R:TRL
C:Capacitor P:Hi-Power 08:0805 | Y6:0.063W C+025%  3-digitstblank =~ Q:10inch reel | C: Cu
L: Inductor L: Lowohmic 12i1206 2;3;2: D:£0.5% 102=1KO Ri13inch reel = A: Au
D:Diode A:Array 10:1210 o . B:Bulk
AAudi S 20:2010 X2:0.25W F+1% 1R0=1Q
:Audion :Surge
. . g N 25:2512 04:0.4W J45% +1%&Below:
FOJAN = QAutomotive = H:Hi-Precision 303920 | 05:12W ¢ :
V:Hi-Voltage 070508 | 07:34W E24+E96:
Q:Auto-motive 09:0612 IWAW
. 15:1.5W _digi
R:Anti-sulfur 11012 Jwaw A-digits
M:Metal 1311020 | 3waw 1001=1KQ
D: LED 141225 | sWisw 1R00=1Q2

PaCkaging
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FQL-Series
Automotive Low Resistance Thick Film Chip Resistor Product Specifications FOSAN

FQL RFIEHLEIRZERRER AU RSB

TECHNOLOGY

= R (Dimension):

Iy I
A o
H H
PR | P
l, I,

H
e
|1I Ilz
R~
dimension
|,I Ilz B{7 (unit) : mm
0201 0.60+0.03 0.30+0.03 0.26+0.05 0.15+0.05 0.15+0.05
0402 1.00+0.10 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 0.30+0.15
0805 2.00+0.10 1.25+0.10 0.55+0.10 0.35+0.20 0.40+0.20
1206 3.10+0.10 1.60+0.10 0.55+0.10 0.40+0.20 0.45+0.20
1210 3.10+0.10 2.50+0.15 0.55+0.10 0.50+0.20 0.50+0.20
2010 5.00+0.20 2.50+0.15 0.55+0.10 0.60+0.25 0.60+0.25
2512 6.35+0.20 3.20+0.20 0.55+0.10 0.65+0.25 0.65+0.25
15123W) 6.35+0.20 3.20+0.20 0.70+0.15 0.65+0.25 0.65+0.25
0508 1.25+0.10 2.00+0.10 0.55+0.15 0.25+0.15 0.35+0.15
0612 1.60+0.15 3.20+0.20 0.55+0.15 0.30+0.20 0.50+0.20
1020 2.50+0.15 5.00+0.15 0.55+0.15 0.40+0.20 0.50+0.20
1225 3.20+0.20 6.30+0.20 0.55+0.15 0.60+0.25 0.80+0.25
I «
T T
R .-I1-. 1206 (10 mQ-R=<38 mQ) _!1_|
w | T
dimension H
[ .l be ..'!

ER{] (unit) : mm

1206

3.30+0.20 1.70+0.20 0.65+0.20 0.20+0.15 0.68+0.20
(10mQ<R<39 mQ)
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Automotive Low Resistance Thick Film Chip Resistor Product Specifications FOSAN

FQL RFIEHLEIRZERRER AU RSB resHReEasy

= E3PEZES (Construction)

@ @ @
£ £
NO. & NO. &1
construction construction
1 FIEER 6 FRIPE
Ceramic substrate Top Protective layer
R PR ; X7
Resistive layer Marking
3 IEE Cu FER s (MERAR
Bottom Inner Electrode (Cu) Side Inner Electrode
. iR 0 B
Top Inner Electrode Ni plating layer
RIFE
Bottom Protective Overcoat
5 White (239mQ) 10 oL:t
Sn plating layer
Green (<39mQ) prafing Ty

» IERFTREML (Derating Curve)

-55°C~+155°C
BEEBEEBIE70°CE155°CZia, IR TE
B LUELT

100 —< 7&
80 A
1 i
M 60 - N
&2 i
ke 40 .
2 20 : 155

-55 b 20 40 60 80 100120140160
HBE(C)
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FQL-Series
Automotive Low Resistance Thick Film Chip Resistor Product Specifications FOSAN

FQL RFIEHLEIRZERRER AU RSB reSHAsEasy

= B (Electrical characteristics)

WENE e ~
(Power | WA | BARE FRETE
Max Rated OMaxl A Resistance Range

verloa

Bi5l Rating at

Type o Current C t
70°C) urren C(0.25%) D(0.5%),F(1%),G(2%).J(5%)

+100 - 50m Q<R<100m Q
120W 1.00A 2.50A
+50 - 100m Q<R<10Q
+100 . 50m Q<R<100m Q
1/10W 141A 3.16A
+50 - 100m Q<R<10Q
0201 +100 . 50m Q<R<100m Q
1/5W 2.00A 4.47A
+50 - 100m Q<R<10Q
+100 . 50m Q<R<100m Q
1/16W 1.12A 2.80A
+50 - 100m Q<R<10Q
+100 . 50m Q<R<100m Q
1/8W 1.58A 3.54A
+50 - 100m Q<R<10Q
0402 £100 . 50m Q<R<100m Q
1/4W 2.24A 5.00A
+50 - 100m Q<R<10Q
+100 - 50m Q<R<100m Q
1/10W 141A 3.54A
+50 - 100m Q<R<10Q
+100 - 50m Q<R<100m Q
1/5W 2.00A 4.47A
+50 - 100m Q<R<10Q
il +100 . 50m Q<R<100m Q
2/5W 2.83A 6.32A
+50 - 100m Q<R<10Q
+150 - 39m Q<R<50m Q
+100 - 50m Q<R<100m Q
1/8W 1.79A 4.48A
+50 - 100m Q<R<10Q
+150 - 39m Q<R<50mQ
+100 - 50m Q<R<100m Q
1/4W 2.53A 5.66A
+50 - 100m Q<R<10Q
0805 +150 - 39m Q<R<50m Q
+100 - 50m Q<R<100m Q
12W 3.58A 8.00A
+50 - 100m Q<R<10Q
+150 - 39m Q<R<50m Q
+100 - 50m Q<R<100m Q
1/4W 2.53A 6.33A
+50 470m Q<R<10Q 100m Q<R<10Q
+150 - 39m Q<R<50mQ
+100 - 50m Q<R<100m Q
12W 3.58A 8.00A
1206 +50 470m Q<R<10Q 100m Q<R<10Q
+150 - 39m Q<R<50m Q
3/4W 4.39A 9.81A
+100 - 50m Q<R<100m Q
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FQL RFIEHLEIRZERRER AU RSB

FOSAN

TECHNOLOGY

1w 5.06A
12W 3.58A

1210
1w 5.06A
3/4W 2.74A
2010 1.5W 3.87A
1w 3.16A
2W 4.47A

2512
3w 5.48A

11.32A

8.95A

11.32A

6.85A

8.66A

791A

10.00A

12.25A

Overload
Current

+50

+150

+100

+50

+150

+100

+50

+150

+100

+50

+50

+50

+50

+50

+50

470m Q<R<10Q

470m Q<R<10Q

470m Q<R<10Q

470m Q<R<10Q

470m Q<R<10Q

470m Q<R<10Q

470m Q<R<10Q

470m Q<R<10Q

470m Q<R<10Q

100m Q<R<10Q
39m Q<R<50m Q
50m Q<R<100m Q
100m Q<R<10Q
39m Q<R<50m Q
50m Q<R<100m Q
100m Q<R<10Q
39m Q<R<50m Q
50m Q<R<100m Q
100m Q<R<10Q

100m Q<R<10Q

100m Q<R<10Q

100m Q<R<10Q

100m Q<R<10Q

100m Q<R<10Q

FEEEE

Resistance Range

MEINE
(Power HE R
. Max Rated
LU Current
70°C)
1/4W 5.00A
1206 12W 7.07A

Wide Terminal Type

+200

+200

F(1%),G(2%),J(5%)

10m Q<R<39mQ

10m Q<R<39mQ

I E fREEE
AE= " BAHR Resistance Range
. (Power | EZEEBIR Max oy,
i<kl Rating at ax
- Lenizi] Overload D(0.5%) F(1%),G(2%),J(5%)
Type 70°C) Current Current : o SASRS A0
0508 1w 10.00A 22.36A +100 100m Q<R<2Q 10m Q<R=<2Q
0612 1w 10.00A 22.36A +100 100m Q<R<2Q 10m Q<R<2Q
1020 2W 14.14A 31.62A +100 100m Q<R<2Q 10m Q<R=<2Q
1225 3w 17.32A 38.73A +100 100m Q<R<2Q 10m Q<R<2Q
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FQL RFIEHLEIRZERRER AU RSB FEERREEaeT

- 4B (Performance Specifications)

3§ b 5
hE e Wikt o
Item Met‘insods Test Conditions Specification

TCR= (R-Ry ) / (t-ty) Ryx106 ( ppm)
R, EBPETE=E TRAYPB{E (resistance at room

temperature)
mERE R HBEE 125°CZ-55°CTRMEE
Temperature JIS €5201 4.8 (resistance at 125°C or -55°C) As Spec
Coefficient N

to Eim(room temperature)

t ik iBE (test temperature 125°C or

-55°C)

gk 2.5 ERYEERE, BE 5 WEUSE
*Eﬂ‘j"i-'f!ﬁﬁ JIS € 5201 4.13  RBSRIGRIPB(EFE(LE, +(1.00% +0.050)
Short-time overload Applied 2.5 times of rated voltage for 5

second. Measure the variation of resistance.

IENEFIRRNGIR, BIPIRE 245£5°C,

B4l 3+0.5 Fb, > 95%MHERALHR
Dip the terminal in a flux and then dip into a (>95% coverage)
soldering bath at 245+5°C ,  for 3+0.5sec.

Y2431 Solderability JIS C 5201 4.17

IMENERIERANGGIR, SBNEE 260450,
B3 1005 8, MEXIERIERIBAESE

i MIL-STD-202 %,

Resist to soldering heat METHOD 210 Dip the terminal in a flux and then dip into a
soldering bath at 260+S5c for 10+0.Ssec.
Measure
the variation of resistance.

+(1.00% +0.05Q)

FEREFIE LINFBETE 60+5 BiE, UE
%zeafE JIS C 5201 4.6  #B&BEHN. >10GQ

Insulation resistance Applied the dielectric withstanding voltage on
the center of body for 60+5seconds. Then
measure insulation resistance.
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FQL RFIEHLEIRZERRER AU RSB FEERREEaeT

SE it iE it SR s
Item Test Methods Test Conditions Specification

KEE. MR R

BETIE FBFAAF EINFBETIE 605 £, 1815
Dielectric withstanding JIS C 5201 4.7 Applied the dielectric withstanding voltage on N evidence of flashover,
voltage the center of body for60+5seconds. mechanical damage arcing

or insulation breakdown

&k 10%EENEE, 85°C/85%RH,
ISEEEE 1000H,iKIER 2404 RIEH

3zt 1000 hours 85°C/85%RH. £(2.00% +0.05€2)

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

[LETAE ] MIL-STD-202
Biased Humidity METHOD 103

FB PRYRHETE st _E i TS 4, SR (RISAT
@ 20+1 §, 1206&) UTHIRIEH
5+0.2/0 mm; 1206 PA_ERIRTEZM 2+0.2/0

e mm; EiXIERIEREIELER
JIS C 5201 4.33 Speci
Terminal bending pecimen 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)

BIEMAERIEEE, iBE 40:2°C, BE
90~95 %RH;EBBEERE 1.5 )0, B
0.5 (hBY; ESEETEREIRIEE 1000
SEEs +48/.0 . ENRIEFIEIREZILE.
JIS C 5201 4.24

Damp Heat with Load Put the specimen in a chamber at 40+2°C
temperature and 90~95% relative humidity,
then applied rated voltage for1.5H and rested
for 0.5H repeatedly till total test time is
1000+48/-0 H.
Measure the variation of resistance.

+(2.00% +0.050)
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FQL 51U AR TEra R St A PR A5 520 5

Wik 75 % izt =4 s

Test Methods Test Conditions Specification

EBIEMABERIMNA, T1 BE: -55
+3°C; T2iBE: 155+3°C./125+3°C,
& 30 $9%h, HE 300 MER,

3l EaE, = a—

REREE 1S C 5201 4o EMHISEIEIEEEAE, 00 40050
Rapid temperature ) Put specimen in a chamber which £(1.00% +0.058))
changes temperature

can be T1:-55+3°C; T2:155+3°C/125+3°C,

30min, repeated 300 cycles. Measure the
variation of resistance.

FFEMA RSP, RBE 70:2°C,

ON TIME:1.5H, OFF TIME:0.5H,
EFREERE 1000 +24/-0 MEY,
SR EREELE.

Put the specimen in a chamber at 70+2°C
temperature, ON TIME:1.5H ,

OFF TIME:0.5H, and applied rated

voltage for 1000 +24/-0H. Measure the
variation of resistance.

RAfE55ap Load life  JIS C 5201 4.25.1 £(2.00% +0.05Q)

25°C~65°C,90~100%RH, 2.5 I\iT;

65°C 90~100%RH, 3 /J\B;

65°C~25°C,80~100%RH,2.5 /\i,

10 4MELR,
BRTEIR MIL-STD-202  iRI§4EoR 24+4 EIEHITN. £(2.00% +0.05Q)
Moisture resistance  METHOD 06 (0 coo0 00 100% R, 2.51; 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.
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FQL RFIEHLEIRZERRER AU RSB

TECHNOLOGY

B (Tapping Specification)

-HBRRT (Reel dimension)

-

0201
7 10K/Reel mm 178+2.0 60.0+1.0 13.5+0.5 11.5+0.1 9.00+0.3
0402

0603
0805
77 S5K/Reel mm 178+2.0 60.0£1.0  13.5+0.5 11.5+0.1 9.00+0.3
1206
1210
2010

7 4K/Reel 178+2.0 60.0+1.0 13.5+0.5 15.4+1.0 13.0+0.3
2512 mm

0508
7> 5K/Reel 178+2.0 60.0+1.0 13.5+0.5 11.5+0.1 9.00+0.3
0612 mm

1020
7 4K/Reel 178+2.0 60.0+1.0 13.5+0.5 15.4+1.0 13.0+0.3
1225 mm

Reel QQQ °C:EEEE
)/

Standard Quantity per Reel
5,000 pcs/Reel ¥

PA
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TECHNOLOGY

-2 R~ (packing dimension)

-Tapping Specifications

Paper
l | Carrier
' . / &
s |
o Lo R S
A s il 0 i, R
o/ L Lo B
d DIRECTION OF FEED
Unit: mm
Packaging Type A ] W E F G H T @D P
0201 | 0.45+0.1 | 0.75+0.1 | 8.0+0.2 | 1.7540.1 | 352005 | 4.0+0.1 | 20+0.05 | 0.35+0.1 20101
0402 07401 | 1.20+0.1 | 8.0#0.2 | 1.75+0.1 | 3.5+0.05 | 4.0+0.1 | 2.0+0.05 | 0.45+0.1 20+01
0603 | 1.05202 | 1.80+0.2 | 80402 | 1.7540.1 | 353005 | 40+0.1 | 20+0.05 | 0.60+0.1 4001
0805 | 1.55402 | 230402 | 8.0+02 | 1.75£0.1 | 3.5+005 | 4.0+0.1 | 2.0+£0.05 | 0.75+0.1 40+01
Paper Type 1 -50f8'1
1206 | 1.90+02 | 3.054¢0.2 | 8.0+0.2 | 1.7540.1 | 35+005 | 40+0.1 | 20+0.05 | 0.75+01 40+£01
1210 | 2.85¢02 | 3.0540.2 | 8.0+40.2 | 1.7540.1 | 354005 | 4040.1 | 2.0+0.05 | 0.75+0.1 4001
0508 |1.50+0.15|225+0.15| 8.0+0.2 | 1.7540.1 | 354005 | 4.0+0.1 | 20+0.05 | 0.75+0.1 40101
0612 | 2.85:0.2 | 3.0540.2 | 8.0+40.2 | 1.7540.1 | 3.5:+0.05 | 4.0+0.1 | 2.0£0.05 | 0.75+0.1 40+01
-Embossed Dimensions:
Embossed
Carrier
_ A - P - #D1 T
I
-/ EERERE 4 -
“l
——o o — ‘ -
zo/ _H_ 1G] E] .l
- DIRECTION OF FEED
Unit: mm
Packaging
2010 |2.80+0.2|5.60:02 | 12+0.1 [1.75+0.1|5.5:0.05 | 4.0:0.1 | 2.0+0.05|0.2320.1 1.500.1(0.85:0.15| 4.0+0.1
Embossed | 2512 [3.40+02(6.70+02| 12+0.1 |1.75+0.1|55+0.05| 4.0+0.1 | 2.0£0.05|0.23+0.1 , [1:5020.1|085:0.15] 40201
1.50%
Type 1020 |2.80:02|5.60:0.2 | 12+0.1 |1.75+0.1|5.5+0.05| 4.00.1 | 2.0+0.05|0.2320.1 R 1.50+0.1|0.85+0.15| 4.00.1
1225 |3.40:02(6.70:0.2| 12+0.1 |1.75+0.1|5.5:0.05| 4.0:+0.1 | 2.0£0.05|0.23+0.1 1.500.1(0.85:0.15| 4.0£0.1
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FQL R5I 5 KBRSk IEIE A=V BRI IR R 1

TECHNOLOGY

o FRGEFE I (Peel force of top cover tape)

EBEFELL 200mm/SH0RGERE, & 165180 EAMNAMETHE, MTERR. HHEHHMEDE
Bl 10g-70g; FHHEAIRFIEES 301008,

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 (30to 100 g)

Top cover tape

carrier tape

Direction of pull

Under tape

= 24% (soldering)

- BiYEFEMEZ (Recommend reflow soldering profile)

280
240-260°C Max
1y TR s R S B RS CE R L —

240 |
20 o e e e R A R R e st A
200 femmmmemme e eeeeemeememececceanaees
180 |
160 | 150°C
wo LT/
120 |
100 }
80
60
40
20 |

0

60-150s £ <6°Cls

A <3°C/s

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
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- BBiRIEEMEZ (Recommend wave soldering profile)

280 e <105
260 [rm=mm=mmmmemmme—ema—e—ae
oao | 250-260°C Max
220 | A <6C/s
200 |
180
160 |
140
e
100
80
60
40
20
0

Y

| —— Preheating —— 3

x4 Cooling

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

- FT)BE (hand soldering temperature)
JRERERE 350+10°C 3FbZA), BHRISEREhtrERfRA A

The iron temperature is 350+10°C, hand soldering time less than 3S. Avoid solder iron tip direct
touch the components body

PSS

S

R
X 5
S

5%
!
o % ‘1
SO

55

S
SR
'-:'.o

HEFISERST (Recommend Land Pattem Design )

oS ety
O
55
S
5K

-‘:‘P:‘:So‘::‘:

e

> o »‘%
BRRSSS
et &
'5’¢ o‘:'-‘:l’.t
S 3

0201 0.25 0.85 0.35
0402 0.50 1.60 0.70
0603 0.80 2.40 1.00
0805 1.30 2.90 1.45
1206 2.20 4.20 1.80
1206 (10mQ2<R<39m Q) 1.20 4.80 1.84
1210 2.00 4.40 2.70
2010 3.80 6.60 2.70
2512 4.90 8.10 3.40
0508 0.40 1.80 2.00
0612 0.50 2.60 3.20
1020 1.00 4.05 5.50
1225 1.20 5.20 7.00
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» {EiJREFA (Revision History)

[7Z. {ZiTEHA BT hRASTEEIA
Version Revision Date Revision Description Version Checked

FJ-JS-3001-V1.0 2020.12.01 JRhR The original version R Xiaozhen Wei
FJ-JS-3001-V2.0 2025.12.11 MRARAEIELT Version and format revision R Xiaozhen Wei
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	单位 ： mm       

