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

TECHNOLOGY

FQL R5UFEHMEEEIR A BEE RS

TEIEREERR A TR BE =S

Automotive-Grade Low-ohmic
Thick Film Chip Resistor

u 4#,"'—3 (Features)

- {RBEE -Low-ohmic

- EBigiieE, IRES - Stable electrical capability and high Reliability

- 55 RoHS MM RERK - Compliant with RoHS directive and Halogen free requirement
- BEEEnnEiitse - With excellent Anti-sulfured performance

- e RERERXREAK -Compliant with AEC-Q200 standard

= A (Application)
- TZRFREFRER. SMRENEERAN. BEATE, BIREES. TEE.  TRRRE.
- Widely used in Automotive Switching Power Supply, Over Current Protection in Audio Application, Voltage

Regulation, Module(VRM), DC-DC Converter, Charger, LED Lamp Devices, , etc

n FZRHES (Parts Number Explanation) R/ BIZINPIIIZ N0

R100 T )
B 2k ImERAR

QL: 0402 F:+1% 0603:3-digits T: 7 inch reel S:Sn Blank:
Automotive-Grade 0603 G:+2% R10=100mR Q:10 inch reel C:Cu none
Low-ohmic 0805 J:x5% R50=500mR R:13 inch reel A: Au
Others series refer to 1206 02Z=102mR B:Bulk
Catalogue 1210 0805-2512:
FOJAN 1812 4-digits
2010 R100=100mR
2512 R500=500mR

Special
PrOdUCt Type PaCkaging
ase
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FQL-Series Automotive-Grade Low-ohmic
Thick Film Chip Resistor Product Specifications FOSAN

FQL Z5) MBS IS e pa e S R

= EHPHZERS (Construction)

E ) FE=HH
Construction Major material

1 MEEHMR Ceramic substrate =S T48 AlLOs
2 SHE2 Conductive layer (Top) $H Ag

3 UEEHR Side conductive layer RigES NiCr
4 FE{KE Resistive layer S{LET RuO,

5 ARIPE Inner protective layer IEE Glass

6 SMFE4PE Outer Protective layer RGBS Epoxy
7 M= Marking NGRS Epoxy
8 $RE#% Ni plating layer B Ni

9 $2EE% Sn plating layer % Sn

10 582 Conductive layer (Back) iR Ag

= R} (Dimension):

R~ Dimension

BRI (unit) : mm

B35l (Type)

T1 T2
s

0402 1005 1.00+0.05 0.50+0.05 0.35+0.05 0.20+0.10 0.25+0.10
0603 1608 1.60+0.10 0.80+0.10 0.45+0.10 0.25+0.15 0.25+0.15
0805 2012 2.00+0.10 1.25£0.10 0.50+0.10 0.35+0.20 0.40+0.20
1206 3216 3.10+0.10 1.60+0.10 0.55+0.10 0.45+0.20 0.45+0.20
1210 3225 3.10+0.10 2.50+0.15 0.55+0.10 0.45+0.15 0.50+0.20
1218 3245 3.10£0.10 4.60+0.10 0.55+0.10 0.45+0.20 0.40+0.20
1812 4532 4.50+0.20 3.10£0.20 0.55+0.10 0.55+0.20 0.70+0.20
2010 5025 5.00+0.10 2.50+0.15 0.55+0.10 0.45+0.15 0.50+0.20
2512 6432 6.35+0.10 3.10£0.15 0.55+0.10 0.60+0.20 0.90+0.20
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FQL-Series Automotive-Grade Low-ohmic
Thick Film Chip Resistor Product Specifications FOSAN

FQL Z5) MBS IS e pa e S R

= EHSIFE (Electrical characteristics)

a5 70°C FHEME BATERR BT SEER Dielectric Withstanding
Type Rated Power at 70°C | Max Working Current Max Overload Current Voltage

0402 1/16W 0.79A 1.97A 300v

0603 1/10W 2.23A 5.59A 300v

0805 1/8W 2.50A 6.25A 500v

1206 1/4W 3.53A 8.83A 500V

1210 1/2W 5.00A 12.50A 500V

1812 3/4W 6.12A 15.30A 500V

2010 3/4W 6.12A 15.30A 500V

2512 W 7.07A 17.67A 500V

=it (Remark) : EERRITEAIL (The rated Current is calculated by the following formula) :

I= VP/R

I: BUERR (Rated Current) (A)

P: EiEIN= (Rated Power ) (W)
R: EBFHFE{E (Resistance ) (ohm)
R EHNSB TR B BIRIRATIERR, NEBIRIRA /BRIt EBEAIEER TR,

In case the value calculated by the formula exceed the maximum working Current as above table the maximum working
Current shall be regarded as rated Current.

= INERETREBASE (Derating Curve)

N =] Ea
Emuﬂlr;)ﬂ. _550C~ +1 550C
Temperature usage range

[BEIREE R 70°CE 155°CZ[a), hEJRTERLTLUELT
If the ambient temperature exceeds 70°C to 155°C,

the power can be revised according to the curve

in the following figure

188 Describe

70
o 100 [
gfz E 80 \\
23 60 )
TR E B2 40
Power Attenuation Curve - 155
g L N

=55 20 40 60 80 100 120140160

INREE (°C)
Ambient temperature (°C)
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FQL-Series Automotive-Grade Low-ohmic
Thick Film Chip Resistor Product Specifications FOSAN

FQL Z5) MBS IS e pa e S R

» BEZREL (Temperature Coefficient)
FEaEEMRERY (ppm/°C)

FRfEEE ; o
ygyl T . Resistance Tolerance and TCR(ppm/°C)

B3l Type Resistance Range BB

0.1Q<R<0.5Q +800 +800 +800
0402

0.5Q0<R<0.91Q +400 +400 +400
0603/0805 0.05Q<R<0.1Q +1200 +1200 +1200
1206/1210 0.1Q<R<0.5Q +800 +800 +800
1812/2010/2512 0.5Q<R<0.91Q +400 +400 +400

= [&BE (Performance)

S Mit75iE izt s

Item Test Methods Test Conditions Specification

TCR= (R-Ry) / (t-to) Ry x10%ppm)
RO: EBRE/E=ETHIRE(E (resistance at room

BRERE temperature)
Temperature JISC 5201 4.8 R: EBFETE 125°Ca}-55°CFHUBE{E (resistance at As SEPC
Coefficient 125°C or -55°C)

t0: ==& (room temperature)
tMEXIERE (test temperature 125°C or -55°C)

hngk 2.5 FERYEUERTR, RE) 5 MENEHIRRE

SR RN fa e
JPEEZS LR, 1%:+(1.0%+0.05Q
Short-time JIS C 5201 4.13 ol @xﬂc% o:x(1.0% :
l0ad Applied 2.5 times of rated Current for 5 2%,5%:+(2.0%+0.05Q)

overloa

second. Measure the variation of resistance.
iR 125°C 1000h, AIN#EINZR, BG4S 24+4
.;:m;ﬁ%ﬁ AEC-Q200 TEST 3 J Hj):'iﬁfi . AHINEThER, IR

i R .
9 MIL-STD-202 RIS +(1.00%+0.05Q)
Temperature 1000 hrs. @ T=155 . Unpowered.Measurement at
METHOD 108 .

Exposure 24+4 hours °C after test conclusion

-55 ~+ 155, °C °C {&% 1000 X, TEE—MRIRR

EFEREAET 30 £, BIRERIGREAET 1
IREEIR AEC-Q200 TEST 4 Seh, RIS 24+4 NIEHFHITIR,
Temperature JESD22 1000 Cycles (-55 to +155) Measurement at 24+4 = +(2.00% +0.05Q)
Cycling METHOD JA-104 hours °C °C after test conclusion. 30min

maximum dwell time at each temperature

extreme. Tmin. maximum transition time.

25°C~65°C,90% ~ 100%RH, 2.5 /\dF; 65°C 90% ~

100%RH, 3 7/h\dt;  65°C~25°C,80% ~ 100%RH,2.5
TR MIL-STD-202 INEF, 10 MBERR, HIRLEER 24+4 /ITEdH T, 19%-+(1.0%4+0.050
Moisture 25°C~65°C,90% ~ 100%RH, 2.5H; 65°C 90% ~ 6:£(1.0%+0.050)

. METHOD 106 2%,5%:+(2.0%+0.05Q)

resistance 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-Series Automotive-Grade Low-ohmic
Thick Film Chip Resistor Product Specifications

FQL R5UFEHMEEEIR A BEE RS

FOSAN

TECHNOLOGY

RE
Item

[inhivies e
Humidity

pLEE=
Load life

el
Solderability

FURHR
Resist to
soldering heat

#azraE
Insulation

resistance

BETE
Dielectric
withstanding
voltage

bl
Terminal
Strength

Mit75iE

Test Methods

MIL-STD-202
METHOD 103
AEC-Q200 TEST 7

MIL-STD-202
METHOD 108
AEC-Q200 TEST 8

AEC-Q200 TEST 18
J-STD-002

AEC-Q200 TEST 15
MIL-STD-202
METHOD 210

JISC5201 4.6
IEC60115-1-4.6

JIS C 5201 4.7
IEC60115-1-4.7

AEC-Q200 TEST 11
MIL-STD 202
METHOD 211

izt

Test Conditions

RN EREEMAE, 08 10%3ETh=, 85°C
/85%RH, #5458 100072/ 0H, #IestsR 2414
NESEE T

Put the specimen in a chamber Load 10% of
operating power,1000 hours 85°C/85%RH.
Measurement at 24+4 hours after test

s

Specification

1%:+(1.0%+0.05Q)
2%,5%:+(2.0%+0.05Q)

conclusion.

BIEMAERET, BE 125+2°C, hNE 45%5ELh
# ON TIME:1.5H, OFF TIME:0.5H, j&FE 1000

*24) oH, HIGLETR 24+4 /\ASEHHTI

Put the specimen in a chamber at 125+2°C 1%:%(1.0%+0.05Q)
temperature, Load 45% rated power ON 2%,5%:+(2.0%+0.05Q)
TIME:1.5H, OFF TIME:0.5H, and applied for 1000

*24/ ;H.Measurement at 24+4 hours after test

conclusion.

TS HEFIRENSEE T, AREESH. M
AfEE 50 5, MK R

a) 5% B, FHR@155°C,4 /N\ad, @235°C,3+0.5Fb
b) /5% B, #&& 8 /\if, @235°C,3+0.5 #

For pin and surface-mount components, no
L35 E>95%

Soldered are>95%

electrical testing required. Magnification 50
times.Test conditions: Surface mount type:

a) Method B: dry heat @155°C,4 hours,
@235°C,3+0.5 seconds

b) Method B: cook for 8 hours at @235°C,3+0.5
seconds

THENEFIERNGIR, BIFEE 260+5°C, BHE 10+
05%, WEHRBRIEHIBERMLE,

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.

EERRAN R EINEk BT R 6045 0, MRLBLRIE.
Applied the dielectric withstanding voltage on

+(1.00% +0.05Q)

>10GQ
the center of body for 60+5seconds. Then

measure insulation resistance.

FZEEE. MR RS

No evidence of flash over,

EEPEANR_ENNEAAETIIE 6015 7,
Applied the dielectric withstanding voltage on . .
mechanical damage arcing or

the center of body for60+5seconds. ) )
insulation breakdown

04020.5kgf; 0603:1.0kgf; EAEHIHE: 2.0kgf HENmHE
N, #HF6e0£1 7

0402:0.5kgf, 0603:1.0kgf; Other:2.0kgf ;60+1
seconds;

FoHRAR

No Broken

FJ-JS-3001-V3.0/2026.07.13

6 www.fosan.vip



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

FQL RFIEHLERERR F B RS

nE Mit75iE izt s
Item Test Methods Test Conditions Specification

INEHREFREBERE 2 )X/188 1 %5,

TECHNOLOGY

ESD if3& AEC-Q200 TEST 17
0402 ##&: 0.5KV, 0603 #tE: 1KV, EMHIE 2KV. | £(3.0%+0.05Q
ESD test AEC-Q200-002 e A A (3.0% )
0402: 0.5KV, 0603: 1.0KV, Other:2KV, 2times/1s
ERPRIRREAENIAAR BT, S{RISATE 2041
b, 1206 (&) LATHIRTZEM 5+0.2/0 mm; 1206
PAERIRTESH 2+0.2/0 mm; EMRRAIERES
(LS
HFE AEC-Q200 TEST 21
Jﬁ'jr%_ﬁ Q Specimen shall be mounted on test board, then
Terminal AEC-Q200-005 . +(1.00% +0.05Q)
bendi bend the board and maintained for 20+ 1s. the
endin
9 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.
IR RIIKEEREER-OKEM Clean . _ .
A pec-qooTesT1z o PP R WED. s, 5
Resistance to  MIL-STD 202 TRTIRRRIE SR _ No Marking fall off and
Note: Add Aqueous wash chemical - OKEM Clean
Solvents METHOD 215 . broken
or equivalent. Do not use banned solvents.
F3i%: IRE 60°C, EAETMNIE (INIEFNEHERSE)
750hrs
T
R ASTM-B-809-95 Method : steam sulfur powder test (with +(3.0% +0.05Q) Max

Sulfuration test ] . .
saturated potassium nitrate) at 60°C with

humidity and heat (750hrs)

m FPHRIR (Marking on the Resistor's Body)

1.0402 EAMRAN/N, AR EFTFRBHRA
For 0402 size, no marking on the body due to the small size of the resistor
2.0603 & (1%8&5%) (0603Type) : 3 =F3 (3-digits)

R10

R10=100mQ
3.0805/1206/1210/2010/2512/1812 Hi#& (1%&5%) : 4 =FH3
0805/1206/1210/2010/2512/1812type(1%&5%):4-digits

R100=100mQ R102=102mQ
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FQL-Series Automotive-Grade Low-ohmic
Thick Film Chip Resistor Product Specifications FOSAN

FQL RFIEHLERERR AU B RS

TECHNOLOGY

= VB8  (soldering)

- BiYEFEMEZ (Recommend reflow soldering profile)

280 r
240-260°C Max
(i ] T e RS e e B S B R B —

240 t
T R BT a0
200 fommmmmmmm e s
180 |
g ... O

140
120

<
<«

Y

60-150s A <6°C/ls

60-120s

100
80
60
40
20 1

A &3Cfs

0 . N R R . L . ) . N A

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

- EBGHIZE% (Recommend wave soldering profile)

280 fe— <105

110 [
250-260°C Max
240 |

220

A <B°C/s
200 t
180
160
140 F
120 po=ssmeRRo RS des S
100
80
60
40
20

0

A <3°Cls

| €—— Preheating ———3

-« Cooling s

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

- FTIS8E (hand soldering temperature)
IEERRRE 350+10°C 3Rz, BHRiSHaEhtrRRE A

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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FQL-Series Automotive-Grade Low-ohmic
Thick Film Chip Resistor Product Specifications FOSAN
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TECHNOLOGY

» @I (Tapping Specification)
- #82R< (Reel dimension)

P
Reel \Q < 0 ¢0E:::EI &
| |
Standard Quantity per Reel £l
5000 pcs/Reel F

e e L
0402 10K/Reel 178+2.0 60.0+1.0 13505 114+£0.1 9.00+0.3
0402 13" 40K/50K Reel mm | 330x20 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+20 60010 @ 13505  11.4+0.1 9.00+0.3
0603/0805/1206 10" 10K/Reel mm | 254¥20 100.0+1.0 13.5+0.5 11.4+0.1 9.00+0.3
0603/0805/1206 13" 20K/Reel mm | 330x20 100.0+1.0 13.5+0.5  11.4+0.1 9.00+0.3
1218/1812/2010/2512 7" 4K/Reel mm | 178+20 60010 13505  154+1.0 13.0+0.3

- %R~ (packing dimension)
Krsdmms Paper Taping

PO 1.75£0.1 -
— ®D 1.00 (0.069+0.004)

mm(inch)

Unit: mm

5 ) o e [ [

0402 0.65+0.10 @ 1.15+0.10 1.50+0.10 @ 3.50+0.05 4.00+0.10  2.00+0.10 = 2.00+0.05 8.00+0.20 @ 0.42+0.03

0603 1.10+0.10 = 1.90+0.10 1.50+0.10 @ 3.50+0.05 @ 4.00+0.10  4.00+0.10 = 2.00+0.05 8.00+£0.20 @ 0.60+0.03

0805 1.65+0.20 2.40+0.20 1.50+0.10 3.50+0.05 4.00+0.10 4.00+0.10 @ 2.00£0.05 8.00+0.20 | 0.75+0.05

1206  1.90+0.20  3.50+0.20 @ 1.50+0.10 = 3.50+0.05 4.00+0.10 @ 4.00+0.10 = 2.00+0.05 @ 8.00+0.20  0.75+0.05

1210 2.80+0.20  3.50+0.20 @ 1.50+0.10 = 3.50+0.05 4.00+0.10 @ 4.00+0.10 = 2.00+0.05 @ 8.00+0.20  0.75+0.05
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FQL-Series Automotive-Grade Low-ohmic
Thick Film Chip Resistor Product Specifications FOSAN
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TECHNOLOGY

BRlTR® Embossed Taping

® DO PO KO
& Fud 6 o &=
N T R P e -
TP #1119 m
P |l DI et

Unit: mm

1812 3.52+0.10 = 5.10+0.10 = 1.50+£0.10 = 5.50+0.05 = 4.00+0.10 = 4.00+£0.10 = 2.00+0.05 12.0£0.10 = 0.78+0.10
2010 2.75£0.10 = 5.40+0.10 = 1.50+0.10 @ 5.50+0.05 @ 4.00+0.10 = 4.00+0.10 = 2.00+0.05  12.0+0.10 & 0.75+0.10

2512 3.35+0.10 @ 6.70+0.10 | 1.50£0.10 5.50+0.05 4.00+0.10 = 4.00+0.10 = 2.00£0.05 @ 12.0+0.10 @ 0.75%0.10

» FERSHEFIE MK (Peel force of top cover tape)

EREELL 300mm/S4HESEREE, $E 165180 MRS EMTHE, WTFERR. KHHIREIEES 109-70g;
i ORE 38 301009,

The top cover tape is pulled at a speed of 300 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)

LB Top cover tape

FER AT

Direction of pull

B carrier tape

2 )

/F?‘j‘fﬁ% Under tape

» FVIBERY (Recommended Pad Dimensions)

Land pattern Dimensions (mm) o
Type A B €
0402 0.50~0.60 1.30~1.60 0.40~0.60
0603 0.80~1.10 2.00~2.50 0.80~1.00 2
0805 1.00~1.40 2.90~3.40 1.00~1.40
1206 2.00~2.40 4.10~4.60 1.50~1.80 —1
1210 2.00~2.40 4.10~4.60 2.50~3.00 L%"'I
1812 2.80~3.30 5.00~6.00 3.00~3.50
2010 3.40~3.90 5.70~6.50 2.50~3.00
2512 3.60~4.20 7.60~8.60 3.00~3.50
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FQL-Series Automotive-Grade Low-ohmic
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TECHNOLOGY

» [SREEEPEES(EIRAB (Chip Resistor Instructions for use)

FERELATSHFMETRA, HaETESZIIRm:

(Application of the products in a special environment can deteriorate product performance):

1. =
High temperature
2. BENEEMHESA, SERS, TE, 85, 8, —aStEs
Near the sea ,or corrosive gas, such as Cl,H,S,NH;,SO,and NO,,etc;
3. HFEEENTRIR, GFEK, R, ER, BULSTIRYER;
Unverified liquids, such as water,oil,chenical or organic solvent;
4. ERtREREMRERIELTmAER MER;
Unverified resin or paint to cover products;
5. IEREEFRNEERIEERKS KA E SIS

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

- fi&fF / #EFEE (Storage / Carry conditions)

1. EFERE 25+5°C Temperature: 25+5°C

2. BE 30%~70%RH Humidity: 30% ~70%RH

3. (EEHER: Josol, 24 Storage life: 2years FIFO

4. TFHGHREES, BRSETFINERSE. FREREEEA L, ARSI mEEREAR
Please hold box correct orientation when storing and carrying.lt is strictly prohibited to fall on the box.
otherwise the product electrode or body may be damaged.
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FQL-Series Automotive-Grade Low-ohmic
Thick Film Chip Resistor Product Specifications FOSAN
FQL 5 HEEERR VB PERR ST

» {EiJREFA (Revision History)

kR {ETEH ETRE FRASTEIA
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 2025.01.01 MRARIETAEIT Version and format revision BRUR Xiaozhen Wei
1. ERSRIEIE 200 29 300

FJ-JS-3001-V3.0 2026.07.13 2. 1N "EIEERT" #3178 Lidan Qing

3. EREHBEARSATEERRITEAT

FJ-JS-3001-V3.0/2026.07.13 12 www.fosan.vip



