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

FRL SFUEARLE A H AR RS+
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General Low-ohmic Automotive
Thick Film Chip Resistor

45,""—5‘ (Features)

- {RBEE -Low-ohmic

- EMRERE, TRES - Stable electrical capability and high Reliability

- 58 RoHS 181 mEREXR - Compliant with RoHS directive and Halogen free requirement
- BEEERREEsE - With excellent Anti-sulfured performance

- e RERERXREAK -Compliant with AEC-Q200 standard

B (Application)
IIZEFAEFXER. SWEENCERAIP. BEETES. BIRMEEES. 7B, TIREERS.

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 RS (Parts Number Explanation) [l BRZeIRPIIIZ RTINS

F QL 1206 F R100 T S
A7) =zl R> YA S Fi3 B! e

QL: General 0402 F:£1% 0603:3-digits T: 7 inch reel S:Sn Blank:
Low-ohmic 0603 J:x5% R10=100mR Q:10 inch reel C:Cu none
Others series refer to 0805 R50=500mR R:13 inch reel A: Au
Catalogue 1206 02Z=102mR B:Bulk
1210 0805-2512:
FOJAN 1218 4-digits
1812 R100=100mR
2010 R500=500mR
2512

Special
Company Product Type Size Tolerance Resistance Packaging Termination
ase
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= EBPHZEHI (Construction)

2] =t
Construction Major material

1 MIEEMR Ceramic substrate =&LZEE AlLOs
2 $REB#R Conductive layer (Top) $R Ag

3 EE4R Side conductive layer REEE NiCr
4 FE{KE Resistive layer SFLET RuO,

5 AFIPE Inner protective layer IEHE Glass

6 SMRIPE Outer Protective layer RGBS Epoxy
7 X=F Marking REiE Epoxy
8 $REER Ni plating layer 8 Ni

9 $REER Ni plating layer 8 Ni

10 $REBMR Conductive layer (Back) R Ag

= R} (Dimension):

R~ Dimension

B (unit) : mm

B3 (Type)
T1 T2

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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= SIS (Electrical characteristics)

w5 70°C FHEE BATERR BAIL G 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 1w 7.07A 17.67A 500V

&=t (Remark) : ZFERETEAT (The rated voltage is calculated by the following formula) :
E= VRP

E: ZUERE (Rated Voltage) (V)

P: ZEIN= (Rated Power ) (W)

R: E3REBE{E (Resistance ) (ohm)

IR B A ERIT AR A T(FRE, NILEBIRIRA T/FRE L AR AIEERLE.
In case the value calculated by the formula exceed the maximum working voltage as above table 8, the maximum working
voltage shall be regarded as rated voltage.

= TNERZREBAZE (Derating Curve)

N =] -B'.""
EHIME)B. -55°C~+155°C
Temperature usage range

BEREERY 70°CE 155°CZjE), hEaRTE/ZTLUET
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
© 100 —
%3 g0 -
7 = N\
2 3 60
ThERE R g
Power Attenuation Curve %2 5 155
g L N

-55 20 40 60 80 100 120140 160

INERE (°C)
Ambient temperature (°C)
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» BEZREL (Temperature Coefficient)
FasEMRERY (ppm/°C)

fE{EEE ; o
yoy : Resistance Tolerance and TCR(ppm/°C)

B3l Type Resistance Range B

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

0.5Q<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 0.50<R<0.91Q +400 +400 +400

= [%BE (Performance)

[SES Mit7siE izt S

Item Test Methods Test Conditions Specification

TCR= (R-Rg) / (t-tp) Ro ><106(ppm)
RO: EBFBTE=IE NHYFE{E (resistance at room

BERH temperature)
Temperature JISC 5201 4.8 R: EBFE7E 125°CaE-55°C FHIBRIE (resistance at As SEPC
Coefficient 125°C or -55°C)

t0: =8 (room temperature)
tREEE (test temperature 125°C or -55°C)

hngk 2.5 (FRVEERRE, BYE) 5 MENSEHREIE

SR Al AT
UBEETLER, 0.5%/1%:%(1.0%+0.05Q
Short-time JIS C 5201 4.13 ol {,E’J K. &/1%:(1.0% )
0ad Applied 2.5 times of rated Voltage for 5 5%:+(2.0%+0.05Q)
overloa
second. Measure the variation of resistance.
g 125°C 1000h, AI0EINER, HIGLER 24+4
.;m;h%?? AEC-Q200 TEST 3 J Hj):‘iﬁ/il_%u . AhngThER, HiesER
| VAN:D o
9 MIL-STD-202 REHT 1 +(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, EE—MIRE
ESESENET 30 £, BIRERGREAET 1
IREBIR AEC-Q200 TEST 4 Sth, RIS 24+4 INISEHFHITI,
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 /MiF;  65°C~25°C,80% ~ 100%RH,2.5
NNy INEF, 10 MEER, IRIRZETR 24 +4 NEEHEATL,
iR MIL-STD-202 ) MRER, TR R co 196 (1.0%+0.050)
Moisture 25°C~65°C,90% ~ 100%RH, 2.5H; 65°C 90% ~
. METHOD 106 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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TECHNOLOGY

RE
Item

[prisiE
Humidity

igEm
Load life

i
Solderability

FURHR
Resist to
soldering heat

#as3FEE
Insulation
resistance

BIRTIE
Dielectric
withstanding
voltage

I FRE
Terminal
Strength

Mt75iE

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

JISC 5201 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

S

Specification

IR IERERME, I1E 10%8EIh=E, 85°C
/85%RH, F4E@EE 100072/ 0H, iXIa%EHR 2414
N R TIUE

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

0.5%. 1%:%(1.0%+0.05Q)
5%:%(2.0%+0.05Q0)

conclusion.

BB ERfET, BE 125+2°C, hNE 45%5ED
Z ON TIME:1.5H, OFF TIME:0.5H, j&Ff 1000

Y2y oH, IR 2444 /NESEHHTIRL

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

+247 \H.Measurement at 24+4 hours after test

conclusion.

FBFS HEIREMRE T, ATEESNK. ®
KfEEL 50 5, WA REGEE:

a) A% B, FR@155°C,4 /\df, @235°C,3+0.5F»
b) ik B, && 8 /S, @235°C,3+0.5 7

For pin and surface-mount components, no

> 95%EFA L3

electrical testing required. Magnification 50
(>95% coverage)

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

IHENEFIERNGN, BHRE 260+5°C, A 10+
057, NMEHIRISHIEETLER,

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.

FRPEAIR_ENNEAELTE 6045 7>, USELELEEHT.
Applied the dielectric withstanding voltage on

%(1.00% +0.05Q)

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

measure insulation resistance.

FToEE. TGN DO R
No evidence of flash over,

FEFEANR_ENBARSTIE 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; Eft#i: 2.0kgf HENNHE
B, #F60+1 #2

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

TSR

No Broken
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FQL-Series Low-ohmic Automotive
Thick Film Chip Resistor Product Specifications FOSAN
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RE MitFix Mt s
Item Test Methods Test Conditions Specification

INEHEFREEEEE 2 )R/181FR 170,

TECHNOLOGY

ESD i@ AEC-Q200 TEST 17 0402 #i#&: 0.5KV, 0603 #t&: 1KV, EMHIAE 2KV. | £(3.0%+0.05Q)
: 0.5KV, : , . £(3.0%+0.
ESD test AEC-Q200-002 » * o °
0402: 0.5KV, 0603: 1.0KV, Other:2KV, 2times/1s
FEPRIE AR L TS, SHRIEE 2041
#, 1206 (&) LATHIRTEH 5+0.2/0 mm; 1206
A ERIREHE 2+0.2/0 mm; EMEa1EEES
y=
I 7S AEC-Q200 TEST 21 f o
; Specimen shall be mounted on test board, then
Terminal AEC-Q200-005 L +(1.00% +0.05Q)
bendi bend the board and maintained for 20+ 1s. the
endin
g 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.
R IR RMER-OKEM Clean BiE&51.,
MsEFIE AEC-Q200 TEST 12 ;ZE%{J%D J; rizf%ﬁu ER. s o
Resistance to MIL-STD 202 s KB . No Marking fall off and
Note: Add Aqueous wash chemical - OKEM Clean
Solvents METHOD 215 ) broken
or equivalent. Do not use banned solvents.
FiE—iRE 105°C, [EReEmmRie (INErIEELER)
PE LS 1000hrs
TS ASTM-B-809-95 Method 1: steam sulfur powder test (with +(3.0% +0.05Q) Max

Sulfuration test . . .
saturated potassium nitrate) at 105°C with

humidity and heat (1000hrs)

= FPHRIR (Marking on the Resistor's Body)

1.0402 EAMRA/N, AR EFTFRBRR
For 0402 size, no marking on the body due to the small size of the resistor
2.0603 HHE (1%8&5%) (0603Type) : 3=FF3 (3-digits)

R10=100mQ 02Z=102mQ

3.0805/1206/1210/2010/2512/1812 #lt& (1%8&5%) : 4 15
0805/1206/1210/2010/2512/1812type(1%&5%):4-digits

R100

FJ-JS-3001-v2.0/2025.01.01 7 www.fosan.vip
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FQL-Series Low-ohmic Automotive
Thick Film Chip Resistor Product Specifications FOSAN
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TECHNOLOGY

R100=100mQ R102=102mQ

» 0603+ 1% E96 Z%IHE{E{CAS Standard E96 Series Resistance Value Code for 0603 +1% Marking

3 FR{E 53 53 53 3 53
Code | Value Code Value Code Value Code Value Code Value Code Value

102 mR 158 mR 20Z 232mR 36Z 332mR 51Z 475mR 66Z 681TmR 81Z
105mR 03Z 162mR 21Z 237mR  37Z 340mR 52Z 487mR 67Z 698mR 82Z
107mR 04Z 165mR 22Z 243mR 38Z 348mR 53Z 499mR 68Z 715mR 83Z
113mR 06Z 169mR 23Z 249mR 39Z 357mR 54Z 511TmR 69Z 732mR 84Z
115mR 07Z 174mR 24Z 255mR 40Z 365mR 55Z 523mR 70Z 768mR 86Z
118 mR 08Z 178 mR 25Z 261mR 41Z 374mR 56Z 536mR 71Z 787mR 87Z
121mR 09Z 182mR 26Z 267mR 42Z 383mR 57Z 549mR 72Z 806mR 88Z
124mR 10Z 187mR 27Z 274mR 43Z 392mR 58Z 562mR 73Z 825mR 89Z
127mR 11Z 191TmR 28Z 280mR 44Z 402mR 59Z 576 mR 74Z 845mR 90Z
133mR 13Z 196mR 29Z 287mR 45Z 412mR  60Z 590mR 75Z 866mR 91Z
137mR 14Z 205mR 31Z 294mR 46Z 422mR 61Z 604mR 76Z 887 mR 92Z
140mR 15Z 210mR 32Z 301mR 47Z 432mR 62Z 619mR 77Z 909mR 93Z
143mR 16Z 215mR 33Z 309mR 48Z 442mR 63Z 634mR 78Z 931TmR 94Z
147mR 17Z 221TmR 34Z 316 mR 49Z 453mR 64Z 649mR 79Z 953mR 95Z
154mR 19Z 226 mR 35Z 324mR 50Z 464mR 65Z 665mR 80Z 976 mR 96Z

m Y%  (soldering)

- ENEOiFEMZ% (Recommend reflow soldering profile)
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TECHNOLOGY

280 r
240-260°C Max
DB s i i o e e 0 e e 1 i —

240 +
B0 K e oS e o mem e s m el e e
200 fommmsmmm e
180
160 | 1soC

140 F
120

60-150s A <6°C/fs

60-120s

100 r
80
60
40
20 r

4 <3%C/s

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

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

- EBRIZE% (Recommend wave soldering profile)

280 b= 2105

1
250-260°C Max
240 |

220

A <6°Cfs
200 |
180 |
160 |
140 |
120 f-==-==-c=====cc-co--o

100 |
A3 /s

1
:
80 :
60 I
40 i
1
20 [ g Preheating — 3! E < Cooling >
1
0 M 1 L 4 1 4 1 2 2 L 2
0 20 40 60 80 100 120 140 160 180 200 220 240 260

- FTEBE (hand soldering temperature)
IEERERE 350+10°C 3Rz, BHRiSitEhtrRpE A

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

» @FHE (Tapping Specification)
- 8RR~ (Reel dimension)
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TECHNOLOGY

G S D u
@ ocl == g <
Reel \U < ) ﬂ ok
. lESl
Standard Quantity per Reel
5000 pcs/Reel F
“mnn-—n
0402 10K/Reel 178+2.0 60.0+1.0 @ 135+05 11.4+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+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+20 100.0+1.0 13.5+0.5 11.4+0.1 9.00+0.3
0603/0805/1206 13" 20K/Reel mm | 330+20 100.0+1.0 13.5£0.5 11.4+0.1 9.00+0.3
1218/1812/2010/2512 7" 4K/Reel mm | 178+20 60.0+£1.0 13.5£0.5 154110 13.0£0.3
- BZRY (packing dimension)
4wty Paper Taping
PO 1.7520.1
1 D 1.00 (0.069+0.004)
(0.01)
[P2]P1 e . S
A L/ L L L/ L
B[D r‘lr‘||—||—||—||—||—||—|s LW
L Iy By

mm(inch)
Unit: mm
e o oo v fofuw[=z]wv]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%x0.10 3.50+0.05 4.00+0.10 @ 4.00+0.10 = 2.00+0.05 @ 8.00+0.20  0.75+0.05

BT Embossed Taping
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TECHNOLOGY

® DO I_L KO
(& =
O P GO |
I nit s Byl e I B e
PSSR 1919 m
P |l DDl At

Unit: mm

1218 2.80+0.20 4.60+0.20 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
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+0.10 540+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

» RS FIES /MY (Peel force of top cover tape)

EREHLL 200mm/SHPRIERE, 8 165180 EARNASRETHE, WTEMR. KE0FEIEEN 10g-70g;
ORI IS8R 301000,

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)

LRSS Top cover tape

FBR AT

Direction of pull

T carri
3 carrier tape

5
/FH?‘Z%‘F Under tape

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

FEREUTISHMITRA, e EaZaIRm:

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

1. =&
High temperature
2. EENEmmESA, SEES, mtE, 85 S, —SHEE
Near the sea ,or corrosive gas, such as Cl,H,S,NH3,SO,and NO,etc;
3. HFSENORIR, BFEK, H Em BYUETRYER,
Unverified liquids, such as water,oil,chenical or organic solvent;
4. ERMEEENRE R mAOER MER;
Unverified resin or paint to cover products;
5. |SEEHRANEENEERKEKAEE BT m

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

- fi%fF / #iEHEM (Storage / Carry conditions)

1. (EEERE 25+5°C Temperature: 25+5°C

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

3. (EEHER: Soitstd, 248 Storage life: 2years FIFO

4. TFHGHREES, BRSETFIERISE. PSR L, SRR REEREA R
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.

= {E1JFEA (Revision History)

kR {EiTEHA BITAE hRASEEIA
Version Revision Date Revision Description Version Checked

FJ-JS-3001-V1.0 2020.12.01 EhR The original version AR Xiaozhen Wei

FJ-JS-3001-V2.0 2025.01.01 MRARIERIELT Version and format revision MR Xiaozhen Wei
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