FRQ-Series
Automotive Thick Film Chip Resistor

FRQ 5% FIEiEER A BEER ISR

=

FHERE FEEE Automotive Thick Chip Resistor

i

o o)
=+

F (Application)

Automotive electronics

Navigation equipment TPMS

Heating, Ventilating and Air conditioning

Indoor lighting, Central door locking, Wiper module

% (Features)

-Small size and lightweight

-Reliability, high quality

CCD visual quality inspection
Comply with AEC-Q200 standard

#I-S15288 (Parts Number Explanation)

e

SHMRE. fEEN
RSESE. BXRE,ZRE
E=RMRIE. R FEEIRER

RN EBR

Tt BRE

181 CCD HMUll Bt
& AEC-Q200 #R/fE

~f: Example: FRQ0805J102TS
E R Q 0805 | 102 I s
28& | @i Thaesl k] nE i3 a5l imEEtR | YSTAE
FOJAN R:Resistor Q:Auto-motive 0201 B:£0.1% +5%:E24 T: 7 inch reel S: Sn N:
0402 C:+£0.25% 3-digits+blank Q:10 inch reel C: Cu Normal
0603 D:1+0.5% 102=1KQ R:13 inch reel A: Au
0805 F:+1% 1R0=1Q B:Bulk
1206 J:1+5%
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

FOJAN

Automotive Thick Film Chip Resistor FOSAN
o . SEmMICONDUCTOR = }% E@ I]E
FRQ 25 SRR - BFEzE R E =
»R~J (Dimension)
R
dimension e
Bafsf (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 0.35+0.20
1206 3.10£0.10 1.60+0.10 0.551£0.10 0.45+0.20 0.40+0.20
1210 3.10£0.10 2.50+0.15 0.551£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 0.5540.20 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
= EHFEZERY (Construction) \o g1 e
’ construction Major material
1 MEEMR =& —%s
Ceramic substrate AlL,O4
) HREEAR R
Conductive layer Ag
3 IEEAR FEEE
Side conductive layer NiCr
4 FERE AETHIREE
Resistive layer RuO, + glass
5 RERIFE W
Inner protective layer Glass
5 IMRIFR Ems
Outer Protective layer Epoxy
7 X=F mams
Marking Epoxy
8 SREEAR i
Ni plating layer Ni
9 e ]
Sn plating layer Matte Tin
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FRQ-Series

Automotive Thick Film Chip Resistor
FRQ R HIEIRER R HEERMNERIEE

=

» DIEREFMZL ( Derating Curve)

hd5

SEETSE -55°C~+125C (0201) -55°C~+155°C (&t
i8R FEERESRIE70°CE125°Czia), IhERmJETE EE?E;’EE&E'L‘I?O"CE‘] 55°Cz[a, ThERARTE
BRZE T LUBIT BT LAELT
B 70 . 70
100 K ;\ 100 & :\
Ih %80 : 80 D
== # : 22 N
= I 60 T I 60 T
= %= t] N = :
i kb 40 : A b 40 :
FH > | \ 125 o i 155
g% E 20 1 N . ) . N J
& & : N « 3 AY
-55 20 40 60 80 100120140160 -55 20 40 60 80 100120140160
NEIRE(C) REIRE(C)
» [B{ESEE (Resistance range)
FR(ETEE
B35 Type Resistance Range
0.5%, 0.1% 1% 2% 5%
0201 - 1Q0~10MQ 10~10MQ 1Q~10MQ
0402 100Q~1MQ 1Q~10MQ 1Q~22MQ 1Q~22MQ
0603 100Q~1MQ 10Q0~10MQ 10~22MQ 10Q0~22MQ
0805 100Q~1MQ 1Q~10MQ 10~22MQ 10Q0~22MQ
1206 100Q~1MQ 10Q~10MQ 10Q~22MQ 10Q0~22MQ
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 10Q0~10MQ 10~22MQ 10Q0~22MQ
B ERRIER, BRI RO SSER] For non-standard parts, please contact our sales dept.
» BS54 (Electrical characteristics)
B3I Type 0201 0402 | 0603 | 0805 1206 | 1210 2010 2512
HaLmiIE
2Ty +5%
i%i?jﬁf Jalu/e of Jumper £5% | <50MQ | <50mQ | <50mQ | <50mQ | <50mQ | <50mQ | <50mQ | <50mQ
SRUEEER R
Rated Current of Jumper 0.5A 1A 1A 2A 2A 2A 2A 2A
== gk = 325
ﬁfﬁfﬁﬁ?ﬁf%m 1A 2A 2A 5A 10A 10A 10A 10A
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FRQ-Series
Automotive Thick Film Chip Resistor e

FRQ 5% FIEiEER A BEER ISR

= EMHIFE (Standard Electrical Specifications)

TENE e RAIAREEBE
i (Power Rating B LiFRE Max. Overload TCR. -
Type . Max. RCWV : PPM/C Resistance Range
yp at70°C) 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 110W 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 MO~22 MO
+ 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
B ERRITER, BRI RO SSER] For non-standard parts, please contact our sales dept.
» MBE (Performance Specifications)
RE Mizt7siE Mzt =44 Mg
ltem Test Methods Test Conditions Specification
0 2.5 (ERVEUERE, A 5 #ElEeRIEAIE
AN Tafa BETHE,
. JIS C 5201 4.13 +(1.00% +0.05Q)
Short-time overload Applied 2.5 times of rated voltage for 5 second.
Measure the variation of resistance.
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FRQ-Series
Automotive Thick Film Chip Resistor

FOJAN
B 2 8 H

FOSAN

SEmicCconoucTor

FRQ 5% FIEiEER A BEER ISR

1255 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.

RE MitFiE Mzt a4 g
Item Test Methods Test Conditions Specification
0201 #F8:
1Q0=R=10Q:
-100~+300PPM/C
TCR= (R-Ro) / (tto) Ro x106 (ppm)
N 10Q<R=10MQ:
RO EBRH7E=R TRIBE(E(resistance at room
N 5 +200 PPM/C
BER temperature)
0402~2512 #iA&
Temperature JIS C52014.8 R EBBETE 125°CH-55°C THIBE{E(resistance at 125°C
1Q0=R=10Q:
Coefficient or -55C)
+200 PPM/C
t0 =i (room temperature)
N 10Q<R=10MQ:
t SRR (test temperature 125°C or -55°C)
+100 PPM/C
10MQ<R=22MQ:
+200PPM/C
THENERIERANBIR, SBINEE 245¢5°C, AYiE) 3+0.5
b, > 95%EFA L5

(>95% coverage)

EENERIRRANBIF, BIERE 260£5°C, AJIE) 10£0.5

center of body for60+5seconds.

HURGHR b, MEHIGRIFAPEETIER,
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+5°C for 10+0.5sec. Measure the variation
of resistance.
EBREANR NSRBI E 605 FOF5, BRI,
sl ) i o )
Applied the dielectric withstanding voltage on the
Insulation JIS C 5201 4.6 >10GQ
) center of body for 60+5seconds. Then measure
resistance
insulation resistance.
FoihER. WA AT TR
. MR
HELRE EEREAA_ENNEEBERITE 605 75,
Dielectric No evidence of flashover,
withstandin JIS C 5201 4.7 Applied the dielectric withstanding voltage on the
voltage 9 mechanical damage

arcing or insulation

breakdown
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FRQ-Series

Automotive Thick Film Chip Resistor
FRQ R HIEIRER R HEERMNERIEE

FOSAN

SEmicCconoucTor

FOJAN
B i HH

AEC-Q200-005
Terminal bending

SE Wit it 1
ltem Test Methods Test Conditions Specification
FEPRIEERAE AR L TEE T, S RISATE) 2041
b, 1206(%) LATFHIRIEH 5+0.2/0 mm; 1210 LAE
IR 2+0.2/0 mm; ENXIEATEEETER
HFE Specimen shall be mounted on test board, then bend

the board and maintained for 201s. 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)

-55°C~+155°C, {&¥K 1000 )%, IEE— MEIREERE:
FHEAERIT 30 %, BIRERMRATIERES 1 D4,
RISLEER 24+4 /NI EHHTIRL.

REIER JESD22
Temperature METHOD JA-104 1000 Cycles (-55TC to +155°C) Measurement at 24+4 (2.00% +0.050Q)
cvelng hours after test conclusion. 30min maximum dwell
time at each temperature extreme. 1min. maximum
transition time.
InEk 10%ERELIER, 85°C/85%RH,
FHEAE 1000H,I{IG4ER 2424 /NI FEHE T
[peed MIL-STD-202 1000 hours 85°C/85%RH. £(2.00% +0.05Q)
Humidity METHOD 103 Note: Specified conditions: 10% of operating power.
Measurement
at 244 hours after test conclusion.
FEIRMN ISR, JBEE 125:2°C, ON TIME:1.5H,
OFF TIME:0.5H, JBFEETEFRE 1000 240 /NGy, 2l
HIERIEREES .
N ; ; Py
ﬁ{:{jﬁg m:;iBDDaoozs Put the specimen in a chamber at 125+2°C +(2.00% +0.050)

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

variation of resistance.
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FRQ-Series
Automotive Thick Film Chip Resistor

FRQ 5% FIEiEER A BEER ISR

FOSAN

SEmicCconoucTor

FOJAN
B i HH

nE Mit7si% Mzt = mis
ltem Test Methods Test Conditions Specification
25°C~65°C,90~100%RH, 2.5 /\iT; 65°C
90~100%RH, 3 /J\it; 65°C~25°C,80~100%RH,2.5 /)
AT, 10 MEER, IHIRLEER 244 /BT
ﬁgiﬁzresistance m:l__+ls—|1-oDD210026 25°C~65°C,90~100%RH, 2.5H; 65°C 90~100%RH, +(2.00% +0.05Q)
3H; 65°C~25°C
80~100%RH, 2.5H, 10 cycles, Measurement at 24+4
hours after test conclusion.
155°C FELE 1000h, RANETHER, IHIALEER 24+4 /\a
EiRfEF MIL-STD-202 [EHHTI.
High Temperature METHOD 108 +(1.00%+0.05Q)
Exposure(Storage) 1000 hrs. @ T=155"C. Unpowered. Measurement at
24+4 hours after test conclusion
INEEFREBEE2R/ERR1FD,
0201/0402i4&:0.5KV, 06034 A& 1KV,
Ezg EE? AEC-Q200-002 HEATIE2KV. £(3.0%+0.05Q)
0201/0402: 0.5KV, 0603: 1.0KV, Other:2KV,
2times/1s
J3iE—: IRES0T, IBRGETMINIG (INEFNEHEERE)
750hrs
FET: YIER#)=96.5:3.5, J@E60°C, 100 hrs;
FRMER: RIESCEMIIREIE1000E)
Method 1: steam sulfur powder test (with saturated
PR ERER 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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FRQ-Series

FOJAN

Automotive Thick Film Chip Resistor gﬂngﬂg —
FRQ 512 FISIE H e ARER AT SR & L i 3

= A (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 13.540.5 11.440.1 9.000.3
only
0402 13” 40K/50K Reel mm 330£2.0 100.0£1.0 | 13.5:05 11.4+0.1 9.00+0.3
0603/0805/1206/1210 7" 5K/Reel mm 178+2.0 60.0+1.0 13.540.5 11.440.1 9.000.3
0603/0805/1206 10” 10K/Reel mm 25422.0 100.0£1.0 | 13.5:0.5 114+0.1 | 9.00:0.3
0603/0805/1206 13” 20K/Reel mm 330£2.0 100.0¢1.0 | 13.5:0.5 11.4£0.1 9.000.3
2010/2512 7" 4K/Reel mm 178+2.0 60.0+1.0 13.540.5 15.4+1.0 13.0£0.3

Standard Quantity per Reel b=
5,000 pcs/Reel E
-3 R~ (packing dimension)
Pt (0.080 20.004)
p2_, P o0 —
a Ri
P P /1‘:' i o H— =
T or— o — O —p S .
o AR EAARaE >
[ N G N N N |_|f A

A /
5 ‘ mmiinch)

Unit: mm
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FRQ-Series
Automotive Thick Film Chip Resistor

== x] FOJAN

FR u = = m o . H SEMICONDUCTOR % }ﬁ EB I]ﬁ

Q R ERHEIRR FHBEES IR

Dimensions A B D F PO P1 P2 w
0201 0.38+0.05 0.68+0.05 1.50+ 8(1) 3.50+0.05 4.00£0.10 2.00+0.10 2.00£0.05 8.00+0.20
0402 0.65+0.10 1.15+0.10 1.50+ 8(1) 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 1.50+ 8(1) 3.50+0.05 4.00£0.10 4.00+0.10 2.00£0.05 8.00+0.20
0805 1.65+0.20 2.40+0.20 1.50+ 8(1) 3.50+0.05 4.00£0.10 4.00+0.10 2.00£0.05 8.00+0.20
1206 1.90+0.20 3.50+0.20 1.50+ 8(1) 3.50+0.05 4.00£0.10 4.00+0.10 2.00£0.05 8.00+0.20
1210 2.80+0.20 3.50+0.20 1.50+ 8(1) 3.50+0.05 4.00£0.10 4.00+0.10 2.00£0.05 8.00+0.20
2010 2.90+0.10 5.30£0.10 1.50+ 8(1) 5.50+0.05 4.00£0.10 4.00+0.10 2.00£0.05 12.0+£0.10
2512 3.40+0.10 6.60+0.10 1.50+ 8(1) 5.50+0.05 4.00£0.10 4.00+0.10 2.00£0.05 12.0£0.10

= FECHFIBS SR (Peel force of top cover tape)

BT LA 200mm /3 B EEEE, WY 165~180 LA M7 1A EATRIES, AR B Fs . 4R R RIES VaE Dy
10g~70g; #i iR J13E Ry 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 E5E REIER K e pasEigi5enH e = 1 B H

= |8%% (soldering)

- BiERE#Z ( Recommend reflow soldering profile )

280
260 [-----e-
240
220 Foooe. s .

200 [mmmm e e e
180
160

140
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

-BIGK IZ42 4 ( Recommend wave soldering profile )

gt

=10s,

5 M [
fois 0 J —— ???.2.6.@...33(._...._._...._._._..:

[«—— Preheatng — 4 @ ' Cooling

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

-FTY2/EE ( hand soldering temperature )
1&H#DRE 350£10°C 3 M2 - SR IS AR EB P AN 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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X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Thick Film Resistors- SMD category:
Click to view products by FOJAN Electronics manufacturer:
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