FRR-Series
Anti-Sulfur Thick Film Chip Resistor

FRR R7Unfit/EiRE B

e sS5EmMmiCcConNnoucTor

nfiitIEiRm A

Anti-Sulfur Thick Film Chip Resistor
FRR Series

»i/FH (Application)

- Industrial Equipent - Tkigs
- Power Application - FEIRALF
- Networking Application - PIEERLF
- High-end Computer & Multimedia Electronics in high sulfur environment - R PRSI SIS 2R T
- Automotive electronics - INERF
45 (Features)
- AEC-Q200 qualified - AEC-Q200 &18
- Superior resistance against sulfur containing atmosphere - (LB
o131 =15288 ( Parts Number Explanation )
45 Example: FRR1206J101 TS
F R R 1208 J 101 T s
FOJAN R:Resistor C:Narmal 0201 B:+0.1% +5%:E24 T: 7 inch reel S:8n N:Narmal
C:Capacitor P:Hi-Power 0402 C:+0.25% 3-digits+blank Q:10 inch reel C:Cu D:LED
L:Inductor L:Lowohmic 0603 D:+0.5% 102=1KQ R:13 inch reel A : Au
D:Diode A:Array 0805 F:£1% 1R0=10Q B:Bulk
A:Audion S:Surge 1206 J:x5%
H:Hi-Precision 1210 P: Jumper +1%&Below :
V:Hi-Voltage 1218 E24+E96 :
Q:Auto-motive 1812 4-digits
R:Anti-sulfur 2010 1001=1KQ
M:Metal 2512 1R00=10
D: LED
Company Type Functional Size Tolerance Resistance Packaging Termination Special
code code code code code code code code Case
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FRR-Series

Anti-Sulfur Thick Film Chip Resistor

FRR R5IniGCIEIRSR -

S5EmMIiCcConNnoucToOr

'=Yatln] FOJAN

1 B [

« <] ( Dimension ) :

R
dimension i
. EB{i] (unit) :mm
BI5I ( Type ) L W H T1 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 1.251£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 2.60+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
2512 6.35+0.10 3.10+£0.15 0.55+£0.10 0.60+0.20 0.50+0.20
sE3PEZER ( Construction ) _
R EEHH
- L ; construction Major material
' 1 A ER =g "48
Ceramic substrate Al O,
5 {REETR "
Conductive layer Ag
3 RN RS2
Side conductive layer NiCr
A FRRE SET+IE
Resistive layer RuQ,+glass
5 RFEPE RIE
Inner protective layer Glass
5 IMRIFE 7R =il
Outer Protective layer Epoxy
7 = Hamifg
Marking Epoxy
5 SREBIR iR
Ni plating layer Ni
9 REBIR i)
Sn plating layer Matte Tin
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FRR-Series
Anti-Sulfur Thick Film Chip Resistor

FRR R7Unfit/EiRE B

=r1-s] FOJAN
& 1# B [H

=

sS5EmMmiCcConNnoucTor

» THERZH AL ( Derating Curve ) :

ﬂgi‘% -55°C~+155°C
HER BEREEBIT70°CELSSCZ 8, IhZE BB TE
M LUELT
70
100 N
Ih 1 80 A\
' i [\
= % 60
’% H 40
% ® 20 =
=
DuREI N
55 20 40 60 80 100120140160

WRIRE (°C)

» BS54 ( Electrical characteristics ) :

BRI Type 0402 0603 0805 1206 1210 2010 2512
KRS E
100V 100V 300V 500V 500V 500V 500V
Dielectric Withstanding Voltage
0.
SEUEMME 5% <50mQ <50mQ | <50mQ <50mQ | <50mQ | <50mQ <50mQ
Resistance Value of Jumper £5%
FENBENERR
1A 1A 2A 2A 2A 2A 2A
Rated Current of Jumper
= s
RGRAER 2A 2A 5A 10A 10A 10A 10A
Max Current of Jumper
BB {432 ( Standard Electrical Specifications )
B3 WENE BaLEBE | BAEREBRE T.C.R. FE(ETEE
Type ( Power Rating at Max. RCWV Max. Overload (PPM/'C) | Resistance Range
70°C ) Voltage
10~100Q
+200 PPM/C
0402 1/16W 50V 100V 10M Q~22M Q
+100 PPM/'C 10 Q~10M Q
10~100
+200 PPM/C
0603 1/10W 75V 150V 10M Q~22M Q
+100 PPM/C 10 Q~10M Q
10~10Q
+200 PPM/C
0805 1/8W 150V 300V 10M Q~22M Q
+100 PPM/C 10 Q~10M Q
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FRR-Series

Anti-Sulfur Thick Film Chip Resistor

S5EmMIiCcConNnoucToOr

'=Yatln] FOJAN

1 B [

FRR R5inffitEIES ~ 8B E
BU51 EiETDEE ERLFEE @ BRAZAERE TCR. FRIESEE
Type ( Power Rating at Max. RCWV Max. Overload (PPM/C) | Resistance Range
70°C ) Voltage
10~10Q
1206 1/4W 200V 400V SRR 10M Q~22M Q
+100 PPM/C 10 Q~10M Q
. 10~10Q
1210 112W 200V 500V i sditala i
+100 PPM/C 10 Q~10M Q
o 10~10Q
2010 3/4W 200V 500V kit e
+100 PPM/C 10 Q~10M Q
" 1Q~10Q
2512 W 200V 500V s
+100 PPM/TC 10 Q~10M Q
IR ERRITER, BRI IA0SSER] For non-standard parts, please contact our sales dept.
«4EE ( Performance Specifications ) :
AE Mizt77 % bR s
ltem Test Methods Test Conditions Specification
TCR=(R-Ry )/ (tto) Ro x10% ( ppm ) 10<R=100Q:
Ro EBFE{E=;R TRYEB{E(resistance at room +200 PPM/C
sz temperature) n | 100<R = 10MQ-
Temperature JISC 5201 4.8 R EBFHTE 125 CEL-55C THYFE{E(resistance at +100 PPM/'C
Coefficient 125°C or-550C) 10MQ<R = 22MQ:
to ZEjf&(room temperature) +200 PPM/C
t ;R ( test temperature 125°C or-55°C )
N— In#; 2.5 {FEVEERE |, AY8) 5 W ENIEIHIEE)
CLBILRIAL R
ti JIS C 5201 4.13 : +
Short-time Applied 2.5 times of rated voltage for 5 second. £(1,00%:+0,050)
overload . i
Measure the variation of resistance.
HENEFISRASRIR  BIRE 245+5°C |, ATiE]
8 3405 b, > 95%EFH 58
ildgability 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. (>95% coverage)
HBNEFIERAEGR , BiFEE 26015°C | &
FymEn 10+£0.5 b, MEAIERIFRVEETLEE,
e . JIS C 5201 4.18 Dip the terminal in a flux and then dip into a .
oanlieslosting | soldering bath at 260+5°C for 10+0.5sec. S h 05000
Measure the variation of resistance.
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FRR-Series

Anti-Sulfur Thick Film Chip Resistor

S5EmMIiCcConNnoucToOr

=r=1-1z] FOJAN

1# B e

FRR #5IinfHCEiRE H Bk x
RE MistFiE it pt s
ltem Test Methods Test Conditions Specification
EEBERINIEIRFES , iR 70£2°C , ON
TIME:1.5H , OFF TIME:0.5H , iBEEEIERE
1000 *4o /et , ElieRIERETEER.
E] s

ﬁ;ﬁ:: JIS C 5201 4.25.1 Put the specimen in a chamber at 70+2C +(2.00% +0.05Q)
temperature, ON TIME:1.5H , OFF TIME:0.5H ,
and applied rated voltage for 1000 *24/4H.
Measure the variation of resistance.
25°C~65°C,90~100%RH, 2.5 /\gT; 65°C
90~100%RH, 3 /)\giT;
65°C~25°C,80~100%RH,2.5 /)\B,10 MEER 15,

RTEER I64EH 24 AT

MIL-STD-202 5 +4 /B fei T

Moisture METHOD 106 +(2.00% +0.05Q)

resistance 25°C~65°C,90~100%RH, 2.5H; 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.

nfmit et ASTM-B-809-95 Sulfur 750 hours at 105°C unpowered +(4.0% +0.05 Q ) Max

Sulfuration test

(w2 57
Biased Humidity

MIL-STD-202
METHOD 103

%k 10% &ELNEE , 85°C /85%RH,
FHEEFE1000H, iXIG4E5R24 +4 I\ E T
1000 hours 85°C /85%RH.

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

+(2.00%+0.05Q ) Max
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FRR-Series
Anti-Sulfur Thick Film Chip Resistor FOSAN FOJAN

FRR S5 SIS~ fpE e = 1 B2 [H

m& st 75k Wizt a s
Item Test Methods Test Conditions Specification
“BESERIH JIS C 520146 FIEA K L ANERAARTIE 6045 1/5 , MBS | >1000
Insulation
resistance RE#L.

Applied the dielectric withstanding voltage on
the center of body for 60+5seconds. Then

measure insulation resistance.

yvis o= S R AT
{ES0]

R EBPEAA L NEHELERIE 6045 £, o .
: : o evidence of flashover,

D!ﬁ:egngh JIS C 5201 4.7 Applied the dielectric withstanding voltage on

uw.:lnt:gen e mechanical damage

the center of body for60+5seconds.
arcing or insulation

breakdown

EBPRIF ETEEAR_ TS, B RISRIE)
201 #b , 1206(8) LATAIRTEHE 5+0.2/0
mm; 1206 LA ERIRT S 2+0.2/0 mm; G
YoRi/ERR{E3E (R

Specimen shall be mounted on test board, then
ﬁiﬁ;ﬂjbending JIS C 5201 4.33 bend the board and maintained for 2041s. the +(1.00% +0.05Q)
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.

BN REBELS |, (BE 15512 CE
-55+3C , & 5 MERHR, EHEFIEEETHE.

Put specimen in a chamber which temperature
i AR
Temperature JIS C 5201 4.19 can be changed to 155+2C or-55+37C, +(2.00% +0.05Q)
Cycling . o
repeated 5 times. Measure the variation of

resistance.
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FEPEAAFREIRIR

Marking on the Resistor's Body e Eﬂgﬂ%ﬂg E_.OJAN
5 H BRI ER = K H H

FEE A FRIFRIR
Marking on the Resistor's Body

0201 K% 0402 FEAMAK/NN , AE EFTFHRR

For 0201 and 0402 size, no marking on the body due to
the small size of the resistor 472=47x10%=4 7TKQ
RESWNTME , LA=F8r , BIRARRRENS
BEF |, mla—{UFRR 10 RS

+5% tolerance product: the marking is 3 digits, the first
2 digits are significant figures of resistance value and
the 3rd one denotes the power number of 10, (10X)

10QLA 47 : 5R6=5.6Q
Below 10Q: 5R6=5.60

+0.5%, £1%, +2%R97 & , LA , BI=f3R7R
BRENEREF  &e—Fx 10 HUEE

+0.5%, £1%,+2% tolerance product: the marking is 4
digits, the first 3 digits are significant figures of
resistance value and the 4th one denotes the power
number of 10, (10X)

4992=499x102=49.9KQ

0603 +1% E96 RARIGRER(E , EBERAEKN , X
=i,

Standard E96 series values of 0603 £1%: due to the
small size of the resistor’'s body, use 3digits code to
indicate the resistance value.

100QLL Fivr : 6R81=6.81Q
Below 100Q: 6R81=6.81Q

«FTF 06031+1%+FiCRIIFHE E96 ZFIEPA(E(LES Standard E96 Series Resistance Value Code for 0603 1% Marking

%83 | PHE | AB PEIE €83 fB(E X853 PR{E X85 PHIE 8 | PEE
Code | Value | Code Value Code Value Code Value Code Value Code | Value
01 100 1T 147 33 215 49 316 65 464 81 681
02 102 18 150 34 221 50 324 66 475 82 698
03 105 19 154 g 226 51 332 67 487 83 715
04 107 20 158 36 223 52 340 68 499 84 732
05 110 21 162 37 237 53 348 69 511 &85 750
06 113 22 165 38 243 54 357 70 523 86 768
o7 115 23 169 39 249 55 365 71 536 &7 787
08 118 24 174 40 255 56 374 72 549 88 806
09 121 25 178 41 261 oF 383 73 562 89 825
10 124 26 182 42 267 58 392 T4 576 90 845
11 127 27 187 43 274 59 402 75 590 91 866
12 130 28 191 44 280 60 412 76 604 92 887
13 133 29 196 45 287 61 422 1z 619 93 909
14 137 30 200 46 294 62 432 78 634 94 931
15 140 31 205 47 301 63 442 79 649 95 953
16 143 32 210 48 309 64 453 80 665 96 976
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B BHAAFRBIRR
Marking on the Resistor's Body

an A EBPEFRASRER

G

50603+1%+RICAISIEEE : Multiplier Code for 0603 1% Marking:

{83 Code Y X A B

C

D

5L Multiplier

102 107 10° 107

102

10°

104 10°

fE{EIR=UT(So the resistance value are marked as the following examples)

B

10D=124x10%=124KQ

tolerance but marking as underline )

331=33x10"=330Q

-}

38Y=243x102=2.43Q
0603 +1%H™=f , FEtE E24 2SI |, ERET E96 £F | tnns 5%RIFEEE |, (EE2EFREFE TIN—
4% ( Standard E24 and not belong to E96 series values of 0603 +1%, the marking is the same as 5%

1=

560=56x10"=56Q

=FRL EZ5{EEEFHRIE ( Marking on the Low Resistor's Body )

0402 FERMAN , KUK EFTFBAFT,
For 0402 size, no marking on the body due to the small size of

the resistor

0603 RYMIF=G , LA==FBtrr , F—HBR FR10° [5F
UFRTEENBIEEE ;| F— bRV NF100Z2~m |, 5
AR EENEREE.

For 0603 size, use three digitals to declare resistance. The first
letter 'R'denotes 10-3, The other two digitals declare
resistance ; The first letter '0'means less than 100 mohm

products, The other two digitals declare resistance.

0603 LAERTRMm , LAUFRSRTS , $—{ERFER10]
B EENEIET.

The size larger than 0603, use four digitals to declare
resistance. The first letter 'R'denotes 10-3, The other three

digitals declare resistance.

HEH BB

R10=0R10=0.1Q

R47=0R47=0.47Q)

R010=R010=0.010Q
R220=0R22=0.220Q)
R330=0R33=0.330Q
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FERE AR RO RR
Marking on the Resistor's Body

an A EE RSB

FOSAN FOJAN

sS5EmMmiCcConNnoucTor

= 1 B H

«}THEPHER ( Standard Nominal Resistance Values)

IEC-63 Nominal Resistance/Capacitance

E1 E3 E6 E12 E24 E96
100 100 105 110 115
100
110 102 107 113 118
100
- 120 e 127 133 140
130 124 130 137 143
100
- 150 147 154 162 169
- 160 150 158 165 174
Y55 180 178 187 196 205
200 182 191 200 210
_— 220 215 226 237 249
_— 240 221 232 243 255
270 261 274 287 301
270
300 267 280 294 309
100 220
S 330 316 332 348 365
_— 360 324 340 357 374
500 390 383 402 422 442
430 392 412 432 453
470 464 487 511 536
470
510 475 499 523 549
470
560 260 562 590 619 649
620 576 604 634 665
470
680 681 715 750 787
680
750 698 732 768 806
680
555 820 825 866 909 953
910 845 887 931 976

6 12
E6 :\J10=146 E12 \]10=1.21

E1 series resistance:10Q.100.100Q.10000Q.100000Q.100000Q
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B
Tapping Specification

a8 FR PR IE R R

e

Tapping Specificatior

F'y
v
Standard Quantity per Reel LN
5,000 pcs/Reel F
Unit: mm
552~ ( Reel dimension )
Type Size Unit A B C F W
10K/Reel
0201/0402 7 cal 15K/Reel mm 178+2.0 60.0+£1.0 13.5¢0.5 11.4+0.1 9.00+0.3
0201 only
0402 13" ;{éﬁﬁm{ mm 178+2.0 60.0+£1.0 13.5%¢0.5 11.4+£0.1 9.00+0.3
0603/0805/1206/1210 -
044R/064R r S5K/Reel mm 178+£2.0 60.0£1.0 13.52¢0.5 11.410.1 9.00+0.3
0603/0805/1206 107 10K/Reel mm 178+2.0 60.0£1.0 13.5+0.5 11.4+0.1 9.00+0.3
0603/0805/1206 13" 20K/Reel mm 178+2.0 60.0+1.0 13.510.5 11.4+0.1 9.00+£0.3
1218/1812/2010/2512 7 | 4KIReel mm 1786£2.0 | 60.0¢1.0 | 135:05 | 154+1.0 | 13.0£0.3
#&i%¥ (Remark) :

(1) 0201/0402 &% 10,000pcs

0201/0402 Quantity per Reel 10,000pcs/Reel

(2) 0603/0805/1206/1210/044R/064R 4 5,000pcs
0603/0805/1206/1210/044R/064R Quantity per Reel 5,000pcs/Reel
(3) 1812/2010/2512/1218 %4 4,000pcs

1812/2010/2512/1218 Quantity per Reel 4,000pcs/Reel
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(2SR
Tapping Specification

e FE EA IR

FOSAMN FOJAN

semcanoucTon =N E STl

B2 R~J ( packing dimension )

PO
| 1.75+0.1
o P ¢D 1.00(0.11)  (0.000+0.004)
AN M A AN M P
3/ \L/ LA L/ L/ L/
; F )
( B /
A 2.75(1.00) / |
mm(inch)
Dimensions A B D F PO P1 P2 w
0201 0.38:0.05 | 0.68:0.05 | 1.50£0-) | 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+ 3:(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+)0 | 3.50:0.05 | 4.00:0.10 | 4.00£0.10 | 2.000.05 | 8.00+0.20
0805 1.65:020 | 240£0.20 | 15000 | 3.50:0.05 | 4.00:0.10 | 4.00£0.10 | 2.00:0.05 | 8.00:0.20
044R 1.20£0.20 | 220£0.20 | 150" | 350£0.05 | 4.00£0.10 | 4.00:0.10 | 2.00:0.05 | 8.00£0.20

1206/064R 1.9010.20 3.50+0.20 | 1.50% 3[!] 3.50£0.05 | 4.00+0.10 4.00+£0.10 2.00£0.05 8.00+0.20

1210 2802020 | 3.50:0.20 | 1.50£00 | 3.50£0.05 | 4.000.10 | 4.00£0.10 | 2.00£0.05 | 8.00:0.20
1218 280:0.20 | 4.60£0.20 | 1.50+)-0 | 5504005 | 4.000.10 | 4.00:0.10 | 2.00:0.05 | 12.040.10
1812 3.30:0.20 | 4.60£0.20 | 1.50£)( | 5504005 | 4.00:0.10 | 4.000.10 | 2.00:0.05 | 12.00.10
2010 2.90£0.10 | 5.30£0.10 | 1.50£)-l | 550£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 | 1.50£)-l | 550£0.05 | 4.00:0.10 | 4.00:0.10 | 2.00:0.05 | 12.040.10
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BEMHER/EFER
Packing Material Data/Storage Data 6
s ER MR

EEHEHE/MEEN

Packing Material Data/Storage Data

“Bi/ESH R (Front & Back Lead Dimension )

h 0 0o 0 o0 o0 0 00 /o o oo o o 0.0

TINET

2120mm(30pcs) (it FrEEfE) Zi& 2200mm(50pcs) | =& 2200mm
(Back lead dimension) Chip Resistors it (SpacePCS) Eﬁ (Space Tape)
AIERERESIHART 2400mm
FERTIES|IHRS (Front lead dimension)

« FESHERIE MK (Peel force of top cover tape )

EREHELA 200mm/HPENIEE | i5 165180 EANASEHTHE , W TEFFR. HENRIEI/IEEA 109
~70g; FFHHREFIIEES 301009,

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
i Direction of pull

2 )

/ Under tape

fiBF=Hl (Storage Data )
Storage time at the environment temp: 25£5°C& humidity: 60£20% is valid for two year from the date of
delivery.

ETEHER - TEIRERE © 2545°C |, (B : 60+20% , B3 fTHie "4
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B

Soldering e FOSAN FOJAN

B i I—— = T

(Fi%

soldering

IV EIIEREZ ( Recommend reflow soldering profile )

280 -
260 ____240-280CMax ' :

240 =10s
L7 | S € L. S .~

200 |----£22 T

180 - AN=B'C/s

160F 1m0 _____
140 L
120 -
100 F
80 r
60 |
40 r
20 t

0 [ IS ] s Pk S | i i i i L | i i i i i k i i i i

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

ENRIEIE#Z ( Recommend wave soldering profile )

280 r =10s

PRk | o |
260 ____250-260CMax |

240 F

B0-120s

A=3C/8

220 . A<BT/5
200 r
180 F
160 *
140
2l oS ey |
100 |
80 i
60 |
40 - i
) preheating ——F i

0 1 [] 1 1 []
0 20 40 60 80 100 120140 160 180 200 220 240 260 280 300 320 340 360 380 400 420

«FETIEZEE ( hand soldering temperature )
JEERRE 350£10C 3FPZ A |, AR ERIEATERE AR

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

- cooling -
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