FRR-Series

Anti- Sulfuration Automotive Thick Film Chip Resistors

FRR R5UiniH 5 BIEIR R FFB R 5B

» IRV E SRS HEEEES Anti-Sulfuration Automotive Thick Chip Resistors

= W (Application)
- Industrial Equipent
- Power Application

- Networking Application

- High-end Computer & Multimedia Electronics in high sulfur environment

- Automotive electronics

54 (Features)
- AEC-Q200 qualified

- TIigs
- FERRF
- MR

-BRAME TSR BN S SEREF

IR

- AEC-Q200&#%&

- Superior resistance against sulfur containing atmosphere - (REAYARME
» #}5i588 (Parts Number Explanation)
7~f: Example: FRR0603J102TS
E R R 0603 J 102 I S
2FE | il ThEERY B3l oE =5 %5l imFE R 15RE
FOJAN R:Resistor R: Anti-Sulfuration 0402 F:+1% +5%:E24 T: 7 inch reel S: Sn Blank: none
0603 G:+¥2% 3-digits+blank Q:10 inch reel C: Cu
0805 J:x5% 102=1KQ R:13 inch reel A: Au
1206 P: Jumper 1R0=1Q B:Bulk
1210
2010 +1%&Below:
1812 E24+E96:
2512 4-digits
1001=1KQ
1R00=1Q
Company Size Tolerance Resistance Termination Special
code Type code Functional code code code code Packaging code code code
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FRR-Series
Anti- Sulfuration Automotive Thick Film Chip Resistors

FRR R5UiniH 5 BIEIR R FFB R 5B

FOSAN FOJAN
srta ) = @

« R~} (Dimension)

- L
A
dimension & /w
Y »
f»/TZ -
BafSI (unit) : mm
821 (Type) L w H T T2
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 0.55+0.10 0.45+0.20 0.40+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
= EFE%EHY (Construction)
NO %13 =
) construction Major material
1 PEER =& —4R
Ceramic substrate AlLO,
5 TEEBRAREE AL
® Top inner electrode Ag/Pd
® 3 R R
® Bottom iner electrode Ag
4 REER RRR
() Pesin silver Ag
0 5 MIEEAR BEEE
1) Side conductive layer NiCr
6 PR SET IS
Resistive layer RuO, + glass
7 RRIFE i
Inner protective layer Glass
8 IMRIFE EIRE
Outer Protective layer Epoxy
o XF A
Marking Epoxy
0 1REBHR "
Ni plating layer Ni
R 3
Sn plating layer Matte Tin
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FRR-Series

Anti- Sulfuration Automotive Thick Film Chip Resistors 6

FRR R5UiniH 5 BIEIR R FFB R 5B

srta ) = @

= DERERIRENL,

( Derating Curve)

ﬁgg -55°C~+125°C (0201) -65°C~+155C (Rith)
=Tz FEREERI70°CE125°CZE, NERTRTE EEREEBE70°CE155°CZia), HEfETE
BHEE T LUEIT LT LUELT
P 70 . 70
100 < , 100 % N
8] 80 E 80 £
= & I\ & '\
2 I 60 - I 60 T A
= = IR & |
bEs kb 40 : A ke 40 :
A = : \125 . | 155
£ £ 20 : \§ S ‘ i
& & : N & : N\
-55 20 40 60 80 100120140160 -55 20 40 60 80 100120140160
RERECC) IRIRE(C)
» fB{ESEE (Resistance range)
El=RelE2
21 Type Resistance Range
1% 2% 5%
0402 10~10MQ 1Q~22MQ 1Q~22MQ
0603 10~10MQ 1Q~22MQ 1Q~22MQ
0805 10~10MQ 10~22MQ 10~22MQ
1206 10~10MQ 10~22MQ 10~22MQ
1210 10~10MQ 10~22MQ 10~22MQ
2010 10~10MQ 10~22MQ 10~22MQ
1812 10~10MQ 10~22MQ 10~22MQ
2512 10~10MQ 10~22MQ 10~22MQ

NI ERRIER, BER R AW SSER] For non-standard parts, please contact our sales dept.
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FRR-Series
Anti- Sulfuration Automotive Thick Film Chip Resistors

FRR R5UiniH 5 BIEIR R FFB R 5B

G ro=AN A

= BBS4H (Electrical characteristics)

B3I Type 0402 0603 0805 1206 1210 1812 2010 2512
é&iiﬂﬁ}i Withstanding Voltage 100V | 100V | 300V | 500V | 500V | 500V | 500V | 500V
iﬁgfﬁf \f:l:/‘; of Jumper 15% | <50mQ | <50mQ | <60mQ | <50mQ | <50mQ | <50mQ | <5OmQ | <50mO
e B 2
%&?ﬁfﬁf '(“)f Jumper 1A 1A 2A 2A 2A 2A 2A 2A
ﬁg?ﬁﬁ%ﬁﬁﬁ o 2A 2A 5A 10A 10A 10A 10A 10A

= FEMEAIEE (Standard Electrical Specifications)
g BENE | omThmm | BAGRERE | oo il
Tt (Powen; Rating Max. RCWV Max. Overload (PPM/C) Resistance

at70C) Voltage Range
10~10Q

0402 1/16W 50V 100V 200 10 MQ~22 MQ
+100 10Q~10MQ
10~10Q

0603 1/10W 75V 150V 200 10 MQ~22 MQ
+100 10Q~10MQ
10~10Q

0805 1/8W 150V 300V 200 10 MQ~22 MQ
+100 10Q~10MQ
10~10Q

1206 1/4W 200V 400V 200 10 MQ~22 MQ
+100 10Q~10MQ
10~10Q

1210 1/2W 200V 500V 200 10 MQ~22 MQ
+100 10Q~10MQ
10~10Q

1812 3/4W 200V 500V 200 10 MQ~22 MQ
+100 10Q~10MQ
10~10Q

2010 3/4W 200V 500V 200 10 MQ~22 MQ
+100 10Q~10MQ
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FRR-Series

Anti- Sulfuration Automotive Thick Film Chip Resistors

FRR R5UiniH 5 BIEIR R FFB R 5B

l2=1-1a] FOJAN

srta ) = @

2512

1w

10~10Q
+200
200V 500V 10 MQ~22 MQ
+100 10Q~10MQ

MBIV ERIIE R, B AT IR0 SSERI] For non-standard parts, please contact our sales dept.

= 4BE (Performance Specifications)

mE M5 e s
ltem Test Methods Test Conditions Specification
N 2.5 (ENERERE, B8 5 MElE R RIErRET R,
SRfand fater Applied 2.5 times of rated voltage for 5 second. Measure the
] JIS C 5201 4.13 +(1.00% +0.05Q)
Short-time overload variation of resistance.
TCR= (R-Ro ) / (tto) Ro x108 (ppm)
. N RO EEPE7EZE TFARIBE E(resistance at room temperature)
RERH
R EBRBTE 125°CE}-55°C FHIFE{E(resistance at 125°C or -55°C)
Temperature JIS C 5201 4.8 As Spec
t0 Z=i& (room temperature)
Coefficient
t KRR (test temperature 125°C or -55°C)
TS IMAMREVER T, TREESE. BUKEE 50 &,
M S A
RENGER:
a)fi% B, FR@155°C.4 /\if,@235°C,30.5 7
b)75i% B, & 8 /\if, @235°C,3+0.5
y2eE AEC-Q200 TEST 18 For pin and surface-mount components, no electrical testing > 95%ERR 45
Solderability J-STD-002 required. Magpnification 50 times.Test conditions: (> 95% coverage)
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
THENERIERNGIR, BIFIRE 260£5°C, BHE) 10£0.5 %, UE
TURRH AEC-Q200 TEST 15 HIERISHIRETE,
Resist to soldering MIL-STD-202 Dip the terminal in a flux and then dip into a soldering bath at +(1.00% +0.05Q)
heat METHOD 210 260+5°C for 10+0.5sec. Measure the variation of resistance.
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FRR-Series
Anti- Sulfuration Automotive Thick Film Chip Resistors

FOSAN FOJAN
srta ) = @

FRR R5UiniH 5 BIEIR R FFB R 5B

for60+5seconds.

[SF Mt 75 % Mzt g
Item Test Methods Test Conditions Specification
EBRRANR _ENNERABLETTE 605 VS, MELBLXIEHTL.
#aesEafE Applied the dielectric withstanding voltage on the center of body
] ) JIS C 5201 4.6 >10GQ
Insulation resistance for 60+5seconds. Then measure insulation resistance.
TEE. KA
DOV
IR LRSI 605 Mo evidence of
N4 £ 605 %>,
HBEMIE flashover,
Dielectric JIS C 5201 4.7 Applied the dielectric withstanding voltage on the center of body
withstanding voltage mechanical

damage arcing or
insulation

breakdown

Ui FESHA
Terminal bending

AEC-Q200 TEST 21
AEC-Q200-005

ERRE IR B TES T, ST RIS AYIE) 201 72, 1206(&)
IR 2S5/ 5+0.2/0 mm; 1210 LA ERIR 258K 2+0.2/0 mm;
RSB ET R

Specimen 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)

IBEAEER

Temperature Cycling

AEC-Q200 TEST 4
JESD22
METHOD JA-104

-55°C~+ 155C, f&# 1000 R, EE—MRIREERHEIE~E
it 30 H%, BIEEFIGEAED 1 o, MR 2414 /N
J=yei gl

1000 Cycles (-55C to +155°C) Measurement at 24+4 hours
after test conclusion. 30min maximum dwell time at each

temperature extreme. 1min. maximum transition time.

+(2.00% +0.05Q)

TR
Humidity

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

JNEL 10%EELER, 85°C/85%RH,

FERIEFE 1000H,IHIREER 24+4 SRR T
1000 hours 85°C/85%RH.

Note: Specified conditions: 10% of operating power.
Measurement

at 2414 hours after test conclusion.

+(2.00% +0.05Q)
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FRR-Series
Anti- Sulfuration Automotive Thick Film Chip Resistors

FﬂJSF"TFqJJAu“
srta ) = @

FRR R5UiniH 5 BIEIR R FFB R 5B

65°C~25°C
80~100%RH, 2.5H, 10 cycles, Measurement at 24+4 hours

after test conclusion.

RE M7 E Pl el g
ltem Test Methods Test Conditions Specification
BIEMANERFET, BE 12522°C, ON TIME:1.5H, OFF
TIME:0.5H, JBEBEREEE 1000 *24/0/Nit, EMRAICHISIEETS
2R
S AEC-Q200 TEST 8 .
- MIL-STD-202 Put the specimen in a chamber at 125+2°C temperature, ON +(2.00% +0.05Q)
Load life METHOD 108
TIME:1.5H, OFF TIME:0.5H, and applied rated voltage for
1000 *?4/oH. Measure the variation of resistance.
25°C~65°C,90~100%RH, 2.5 /\g; 65°C 90~100%RH, 3 /)\ft:;
65°C~25°C,80~100%RH,2.5 /)\f, 10 MEER, i3G50 24-+4 /i
T,
EEETR QIIEEéC%OgOTZEST 6 25°C~65°C,90~100%RH, 2.5H; 65°C 90~100%RH, 3H; £(2.00% +0.050)
Moisture resistance METHOD 106 SR

155°C FHE 1000, AHNEIDE, HISLER 2424 /INTRFH T
i

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

ERiET AEC-Q200 TEST 3
High Temperature MIL-STD-202 1000 hrs. @ T=155°C. Unpowered. Measurement at 24+4 hours +(1.00%+0.05Q)
Exposure(Storage) METHOD 108
after test conclusion
04020.5kgf; 0603:1.0kgf; ELftbiig: 2.0kgfFEINHESD, #EiE60+1
s AEC-Q200 TEST 11 sec
¥ 3R MIL-STD 202 AR
Terminal Strength METHOD 211

R ISR R -OKEM Cleansl &5, 1B70(EMIE

kgl

0402: 0.5KV, 0603: 1.0KV, Other:2KV, 2times/1s

(3l AEC-Q200 TEST 12 )
Resistance to MIL-STD 202 Note: Add Aqueous wash chemical - OKEM Clean T, R
Solvents METHOD 215

or equivalent. Do not use banned solvents.

IIEFIEFREBEBE2R/ AR 1T,
ESD it AEC-Q200 TEST 17 0402#11#%:0.5KV, 0603#IAE: 1KV, HEMIE2KV. +(3.0%+0.05Q)
ESD test AEC-Q200-002 FASAAOTE.
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FRR-Series
Anti- Sulfuration Automotive Thick Film Chip Resistors 6

FRR R5UiniH 5 BIEIR R FFB R 5B

srta ) = @

(S F M7 % Mzt g

Item Test Methods Test Conditions Specification
TS ASTM-B-809-95 FiE—: IBE105°C, [BHEFMIRIE (INBFNREERE) 750hrs +(3.0% +0.05Q) Max
Sulfuration test FiEZ: YIEIE:#=96.5:3.5, ;BE105°C, 100H;

FELER: RIESEEHIREIRIE+100KiEH

Method 1: steam sulfur powder test (with saturated potassium
nitrate) at 105°C with humidity and heat (750hrs)

Method 2: cutting oil: sulfur powder =96.5:3.5, temperature 105°C,
100H;

Pretreatment: before and after three reflow soldering +100 thermal

shock

» BEENIFE (Tapping Specification)

- R~F (Reel dimension)

aC | "] m| -
RE el Q{Q 0 ——— wm| B
Standard Quantity per Reel b
5,000 pcs/Reel F
Type Size Unit A B C F w
N 10K/Reel . N . N .
0402 7 15K /Reel mm 178+2.0 60.0+1.0 13.5+0.5 11.420.1 9.00+0.3
0402 13” 40K/50K Reel mm 330£2.0 100.0£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 25422.0 100.0£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 | 11.4+0.1 | 9.0003
1812/2010/2512 7" 4K/Reel mm 178£2.0 60.0£1.0 | 13.5%0.5 154410 | 13.0:0.3
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FRR-Series
Anti- Sulfuration Automotive Thick Film Chip Resistors 6

FRR R5UiniH 5 BIEIR R FFB R 5B

srta ) = @

B3 R~ (packing dimension)

1. 78 20.1
I'—H_"I (0.000 20.004)

Pz Pl 8 -
//— ﬂi—
ra
A 1l A o At
T —% S
wl o=
(1[ HEEHEHEE
[ A
A
_
Eé mm(inch)
Unit: mm
Dimensions A B D F PO P1 P2 A%

0402 0.65+0.10 1.15£0.10 1502 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 1502 (-} 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 1502 (-} 3.50+0.05 4.00£0.10 4.00£0.10 2.000.05 8.00£0.20
1210 2.800.20 3.50+0.20 150+ (-} 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£0.10 150} 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£0.10 150} 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 E L, WY 165~180 FEA 7 R EATRIES, AR IR 4R 1R VE Ry
10g~70g; Hr BRI LS JJ7EH Dy 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)
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Anti- Sulfuration Automotive Thick Film Chip Resistors 6
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srta ) = @

Top cover tape

carrier tape
Direction of pull

2 )

Aer tape

= J823% (soldering)

- BiXERIEMLZ ( Recommend reflow soldering profile )

280

260 .- L UV .

240

220 e 2 e e

200 L

180
160

140
120
100
80
60
40
20

0

u} 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 2340 360 2380 400 420

-BIGHIEE 4 ( Recommend wave soldering profile )

280 - e
260 |eemene- CEet o, L SR |
240 t
220
200 ¢
180
160 |
140 +
120
100
80 r
60
40 r

20
0

[ «—— Preneating —_ 1 Cooling

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

Anti- Sulfuration Automotive Thick Film Chip Resistors gﬂngﬂg EOJAN
FRR S 2 IS s a st a 5 & ki ® 3

-FTYBE ( hand soldering temperature )
JEHEDRE 350+10°C 3 M2 - B GRStk 13 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

= SfEEFEEEEABAEA (Chip Resistor Instructions for use)

- AFRELNTERMETNA, M4eenTsesEIZ2m (Application of the products in a special

environment can deteriorate product performance) :

1.

=i,

High temperature

BENEEmRESAR, SERS, RS, a8, —8SHR, —8HaEE,;
Near the sea ,or corrosive gas, such as Cl,,H,S,NH;,SO,,and NO,,etc;
BFRBIRTRIR, BiEK, H, WER, BYLARIRYER;

Unverified liquids, such as water,oil,chenical or organic solvent;
RS SR EM R RS RRIET MEEA;

Unverified resin or paint to cover products;

Y e e S STl 1A VN1 S S i v

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

- [#F / S (STORAGE / CARRY CONDITIONS)

© ® N

fEERE 2515°C Temperature: 25+5°C
72 30~70%RH Humidity: 30~70%RH

ETFHARR . Soitdc, 26 Storage life: 2years FIFO

FHGREET, BRIFEFAERSE., FREEERaR L, SRS ~meEERaEAA  Please hold
box correct orientation when storing and carrying.It is strictly prohibited to fall on the box.otherwise
the product electrode or body may be damaged.
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	-建议波峰焊曲线（Recommend wave soldering profile）

