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Anti-Surge Thick Film Chip Fixed Resistor —_— £

. N

W 455 Features

® SR, XKIREESTURBERET. « High power ,substantially increase the ability of anti-surge

® KA/, EER. « Miniature and light weight.

O ENHRIESRIER. « Suit for reflow and wave flow solder.

® HIHEETRE, AEMS. - Stable electrical capability, high reliability.

@ EfHAR, H5BEIMMLEIEZILE. - Low assembly cost, suit for automatic SMT equipment.

O HWEEES. SINFHEMH. « Superior mechanical and frequency characteristics.

@ FF5A RoHS ESEK « Compliant with RoHS Directive

® FEImEK + Halogen free requirement

® HHFLR * MSL1 MSL Class:MSL1

W A4S Application
FrRER. SMESMEERRP. BEETEE. FTHEE. AESIEEHE. TIsHE.

Switching Power Supply,Over Current Protection of audio equipment,Voltage Regulation,Charger .

Automobile Engine Controller. Industrial control, etc.

WA SEKRGZE Part Number

e MEHERS \ . REBERK || BRARKS | BETARKS
PRIE | BEEEE || mere || ememsuns IR 2 BEAEREL)| SEPRAS | S
Product aled Fower Type Code T.C.R Code Resistance Value Code = Resistance acking el Type
Code Code Tolerance Code Style Code Code
={u% (24 R : BIF ks -
w®s | mzw ||ke | me| |me|r=| TorR T e ts || ke |rzer| ke | & | re| =
Code ﬁ Rated | |Code | Type| |Type |Code| (ppm/C) I Code |Tolerance | |Code | Packing | Code | Reel
ower o a)- Type
Three digits (E-24 series): Style yp
The first two digits are
c 1116w 02 0402 K +100 significant figures and
the third one denotes e
0402 number of zeros. 7Y
D 1/10W
s | o603 Mm% (E-96 750 : = || O | £0.5% B
SRR W o LETEHAE, B gy | 7ineh
o Q 1/5W NETEHRFRE =
AREEE BN, Reel
PR &R 05 0805 Four digits (E-96
Anti-Surge F 1/4W K +100 series): The first three ko)
Thick Film B digits are significant $
ICK FI figures and the four
Chip Fixed R 3w 06 | 1206| 10603 one denotes number F +1% T Tape
Resistors 0805 of zeros. &
G 1/2W 1206 IS R#FR. Decimal Reel 135+
1210 | 1210 W +200 point should be
1210 B expressed by "R". s
H 3/4W 2010 fl4n Example : "
103=10kQ  (E-24) 13inch
10 | 2010| 2512 1003=100kQ (E-96) ®
J W 1R0=1.0Q  (E-24) | 5% eel
L +250
L oW 12 2512
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FENGHUA CHIP RESISTOR

@ MEEAR Ceramic Substrate
@ 54} Bottom Electrod

@ E MR Top Electrode

@H MR Resistor Layer

® —)RI%# Primary Overcoat

m Z5%4 construction

® ZX{R$F Secondary Overcoat
@ imEEtk Edge Electrode
® w[EEE4R Barrier Layer

B & R~} Dimensions © 5MEREER External Electrode
EiR=] R~ Dimensions (mm)
Type L W t a b
0402 1.00%£0. 05 0.50%0.05 0.30%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 0.30%0.20
0805 2.00%0.10 1.25+0.15 0.50%0. 10 0.25%0.15 0.40%0.20
1206 3.20%0.20 1.60+0.15 0.55%0.10 0.50%0.20 0.50%0.20
1210 3.20%0.20 2.50%0.20 0.55%0.10 0.30%0.20 0.50%0. 20
2010 5.00%0.20 2.50%0.20 0.55%0.10 0.35%0.20 0.60%0. 20
2512 6.30%0.20 3.20%0.20 0.55%0.10 0.35%0.20 0.60%0. 20

W 53757 N P&pHZ% Derating Curve

100 -55 70
BRast
MEARES 75 \\ o L
Percent Rated Load N Operating
50 \ Temperature Range:
o5 \ -55°C~155°C

-75 -50 -25 0 25 50 75 100 125 155
B F Ambient temperature (C)

7 HERERANMEREBE 70°CH, HEERfT (FENER) 1k bR TR
Note:For resistors operated in ambient over 70°C,rated load (rated power) shall be derated in accordance
with the above figure.

Wi E{E Ratings
A2 70°CTVEELhER THRIREE KIS GafereRE M
= Rated Power at 70°C Limiting Element Voltage Max. Overload Voltage
Type Resistance Range
w 2 2

0402 116, 1/10 50 100
0603 15 50 100
0805 1/4 150 300
1206 1/3. 112 200 400 1Q~10MQ
1210 172, 3/4 200 500
2010 3/4, 1 200 500
2512 1. 2 200 500

B 1. BEABERSASRENIE,

ix Voltage nf NC or AC RMS value.
Note |2\ F= ~#F*E STtHRPRALERE AR IME. %EE)E Rated voltage (V)

E= ~“F*E orLimiting element voltage whichever is lower. EELNE Rated power (W) R: #-##BE{E Nomal resistance (Q)
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FENGHUA CHIP RESISTOR
m%iE{E Ratings
FEPEBEZE T.C.R( ppm/'C )
Blg EERES - e :
. FRPRERVHRE Resistance Tolerance
Type | Resistance Range
+0. 5% 1% 2% 5%
10<R<10Q / 200 +200 200
0402 10Q<R<1MQ +100 +100 +100 +100
TMQ<R<10MQ / 200 200 200
10<R<10Q / +250 or+200 +250 or+200 +250 or+200
0603 0805
1206 1210 10Q<R<1MQ +100 +100 +100 +100
2010 2512
TMQ<R<10MQ / +250 or+200 +250 or+200 +250 or+200
B 4% Characteristics
InH Fr MiRA% (IEC60115-1)
ltem Specifications TestMethods (IEC 60115-1)
IEC 60115-14.17
IR ATAEER295%
[/ N— ) + ) +
Solderabiity 95% Cover Min U5 CEECHHE, 7F73s20.35
Lead-free solder bath at 245°C+5°C for 3s£0.3s
TREEA FeAT s IEC60115-14.18
Resistance to No mechanicaldamage | 270°C £5°C45#, {R¥F10sE1s
Soldering Heat ARt (1.0%R+0.05Q) Lead-free solder bath at 270°C+5°C for 10st1s
ERERTe AT EC 601:5—1 4.:.33 |
Bending Test ARst (1.0%R+0050) | 4mm; 2010, 2512: 2mm
{FR4%8H8)(Duration):60s+5s
R IEC60115-14.32
BT X Y , .
LA SRTCRT IS, HEANF7 (Applying force) : 0402, 0603: 5N, 0805: 9N, 1206, 1210:
Shear Test No mechanical damage 25N; 2010, 2512: 45N
{xF58H8)(Duration): 10s+1s
. " TEREEA )
FHERERH TCR o . |EC06011ET1 48 . . .
Within specified TC.R +20°C/-55°C/+20°C/+125°'C/+20°C
Ter] REsHs
BEREEE | 5’:/" mﬁ;“_a”'ca' damage | |G 60115-14.19
Rapid Change of AR; © ;% R+0.050) -55'C (30 43%4h) ~EiE (5 734) ~155°C (30 43%#) , 300 MEHF.
Temperature 5%: Y ' -55°C(30min)~normal temperature(5min)~155°C(30min) , 300 cycles
AR<t (1.0%R+0.05Q)
Ter] REsHs
No mechanical damage IEC €i(11 15:1 4.13 e N
FEHEISE | 059 . 1% 2.5 ETERER S AT SRR BEYIMD , #4551,
Short Time Overload | AR<#(1.0%R+0.05 Q) | 2:5timesrated voltage or max. overioad voltage whichever is lower for
5%: 5s
AR<ZX(2.0%R+0.05 Q)
IEC 60115-14.39
B KA 2.5 Az ra A S BBY/IMED , 38 1 7/H7 25 7, 10000
Periodic Pulse No mechanical damage | TMEF
Overload Test AR+ (5.0%R+0.05Q) 2.5 times rated voltage or max. overload voltage whichever is lower for
1s ON/ 25s OFF, 10000 cycles
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FENGHUA CHIP RESISTOR

B 3} Characteristics

LiH O MR A= C(IEC 60115-1)
Item Specifications Test Methods (IEC 60115-1)
51
No meﬁw?rﬁfgja\ma e IEC 601151 4.24
= e 05%. 100, 9 40°C+2°C, 93%RH3%RH, 1000 , FRREFAESTTAHRIREE (BY
Damp Heat, AR2+(106W R+0.05 Q) BuME) , 181.5/\E/B7 0. 5 /)\Bt.
Steady State 59 SR ' 40°C+2°C, 93%RH £ 3%RH, 1000h, rated voltage or limiting element
('H . .
AR<E(20%R+-005 Q) voltage whichever is lower for 1.5h ON/0.5h OFF
FRIIUHA IEC 60115-1 4.25.1
CHAM | e on o O 70CE2°C, 1000 /1, BRErESUEAHIRIE (BIME) , i
Endurance ARSH(1.0%R+005 Q) | 1-5/NAI/HA0.5 /) . |
at70C 5%: 70°C+2°C, 1000h, rated voltage or limiting element voltage whichever
AR<Z(2.0%R+0.05 Q) is lower for 1.5h ON/0.5h OFF
. Fer] 35
IFERF
J:Bﬁﬁﬁ?i[{fr; No mechanical damage EC 601151 4.25. 3
0.5%.\ 1%: o . o
Endurance 155°C£2°C, 1000 /J\&f
<x(1.09 . o
at Upper Category 50/AR (1.0%R+005 Q) 155°C=%2°C, 1000h
('H
Temperature AR<+(2.0%R+0.05 Q)
FRI SR IEC 60115-1 4. 36
IBEsE g echanicaldamage | gsics ¢, 1 e, FERESITHRIREE (UMD
Operatonatlow | \pot10R+005 Q) | 45978, FLbedl15 5%
Temperature 5%: -55°C+5°C, 1h without load, rated voltage or limiting element voltage
AR<*(20%R+0.05 Q) whichever is lower for 45min, 15 min without load
IEC 601151 4.6
el TR SERIEREN 100VH15V BESRERIE, RFF1 950, AEMERE
Insulation 1000MQ  Min HfR{E
Resistance Apply DC 100V+15V between substrate and terminations for 1 min,
then check insulation resistance
IEC 60115-1 4.7
o TEEBAR S HTEIAL) 100Vis BRI E AT e A
fiERE p o = VAL SR, {45 60st58
Voltage Proof No breakdown or flashover SCAILE/E, T OUSE _
Apply max. overload voltage of AC RMS at a rate of approximately
100V/s between substrate and terminations for 60s5s
Rz
c rﬁitﬁ’;]” " AT IEC 60115-14.29
OSolel?enT No mechanical damage SWEE (IPA), 23°CE5°C, ;210 /)8
Resistance ARst (1.0%R+0.05Q) Iso-propyl alcohol (IPA), 23°C+5C, 10h
IEC 60115-1 4.38
0402: 1kV, *3R(Times), [EIFF (Space) 1s
X o 0603: 3kV, *3)X(Times), [Ef@ (Space) 1s
E2 |_| = Ve ’ ’ . i
RAFEHF R R 0805: 4kV, £3)%(Times), [EPE (Space) 1s
Discil:ftrss(tglscD) kgjﬁ?ggﬁ;ﬂéﬂ‘;ﬁj 1206: 5kV, +3)%(Times), [EFE (Space) 1s
d SHOJ/ORTL. 1210: 5kV, +3)%(Times), [EfE (Space) 1s
2010: 8kV, *3)R(Times), [EIFE (Space) 1s
2512: 10kV, £3)X(Times), [Efm (Space) 1s
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B ESD 514 ESD Characteristics

CHIP RESISTOR

R=1_5k 0
FOREEES =
£ \*ﬂJEIﬁEE,IZH ESD #j'f'ri (RA gi"?)
Sample Anti-Surge Thick Film Chip Resistor (RA Type)
Yoltage G=100pF — |
— — — = - RREHERESRPE ESD 451 R ES)
Thick Film Chip Resistor (R Type)
0402size: +1kv 0603size: +3kV 0805size: +4kV
5%
5% 5%
° 0% =
g m = T [ “® (o
g =X SFeseeh e e o L e —T 5 =3 0 ~ —
P = e == ', i o W T
E -10% Rl : 5 o108 o i
,15% m_15% . =] = kY .
e o - K EEE —
- mm B
gE S 20% — =.7-90% :
. s N
g o Se_gey 50 S22 -0
v 3% 0
¥ 18 102 1008 (k& [0kR 100k MG (OMA -30%
g 10 100 1000 1kQ 10kQ 100k@ IMQ 10MQ 10100 1000 1k 10k 100k 1MQ 10MQ
1206size: +5kV 1210size: £5kV 2010size: +8kV
5% 5% B4
e 0% T e e S E W === P T—— [ —
p=iia) . s ~—— | ,-1" © ""‘x‘ s il hw S m= e
o= 5 b 2 9w -6 P = % A R g
° o . : <L 4 St
] e—s £ -l = & o
o= = o 1A !
o S -15% ¥ B ag
i g3 ° o-20%
= = -20% O we-20 S
S, _o5x :,:: -25%
-30% -3n% % ~30%
1@ 100 1000 1kQ 10kQ 100kQ 1MQ 10MQ 12 108 1002 1ke 10kQ 100K (MR 10N 3 19 108 1008 k& 10k 100kSR DN 10H&
[ 8]
RA
----R
2512size: L 10kV
5%
8 0%
§ P e e I e
£ - St 1=
.H "-._“ o -
j -10%
" E—lﬁ%
g g
g o5k
B
o -30%
E 18 100 (008 (k& 10kQ (000 MR 10Me
(5]




FENGHUA CHIP RESISTOR

B k43 Resistance to Power Pulse

Lt Peak Single Pulse Power (RA series)
|
:
2 1000
o
=
Tt
o 100 :
< i = 2512
:D" —— B R e R B i ——2010
_E 3 10 - —p— ‘_%T - —— 1210
- — E—— 1206
= T = 0805
o ! = — 0603
e 0402
-
2
g 0.1
© 10 100 1000 10000 100000 1000000

Pulse duration (ps)

E: U= VBXE BAEAETRE (BUER/IME) , AR P g bk e flohph g 485 R B0 S BlohREITIER ; &
KB ASEE, EANEESFRE LA,

Note : U= ~FXE or maximum overload voltage (whichever is smaller), where P refers to the single pulse
limited power corresponding to the above single pulse curve; This data is a reference value, which needs
to be confirmed on the actual machine.

m €% Packaging
BEAFRXMMFE Packaging can refer to the Appendix .
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@ 5 X [EEHEPAEE Chip fixed resistor

i Appendix |
B ##E/E&/NT Recommend Solder Pad Size

CHIP RESISTOR

B3I unit: mm

[= A% B PE K% S5 B EB PR
Thick Film Resistor and Thin Flim Resistor
#1S Type A B ©
01005 0.17+0.03 0.60+0.03 0.22+0.03
0201 0.23+0.05 0.84+0.05 0.38+0.05
0402 0.45+0.05 1.45+0.05 0.60+0.05
0603 0.80+0.05 2.50+0.05 0.95+0.05
0805 1.05+0.1 3.25+0.1 1.40£0.1
1206 1.90£0.1 4.50+0.1 1.7520.1
1210 2.00+0.1 4.60+0.1 2.70+0.1
2010 3.50+0.1 6.50+0.1 2.70£0.1
2512(1W. 1.5W) 4.80+0.1 7.80+0.1 3.40+£0.1
2512(2wW) 2.70+0.1 7.80+0.1 3.60+0.1
0508 0.60+0.1 2.20+0.1 2.00+0.1
0612 0.60+0.1 2.90+0.1 3.30+0.1
1225 1.40+0.1 4.50+0.1 6.40+0.1
B R4 FEEE Thick film chip network resistor
B unit: mm
A1 Type A B Q1 Q2 Q3
2R01 0.30+0.05 0.90£0.05 0.30+0.05 0.20+0.05
4R01 0.30+0.05 0.90£0.05 0.20+0.05 0.20+0.05 0.20£0.05
2R02 0.35+0.05 1.25+0.05 0.65+0.05 0.20+0.05 0.30+0.05
4R02 0.38+0.05 1.60+0.05 0.40+0.05 0.20+0.05
4R03 0.80+0.05 2.70£0.05 0.60+0.05 0.40+0.05 0.40£0.05
1. 2R01 #S 8% including:RC-MYO4, RCMY04, RH-MY04. RHMY04
2, 4R01 B8 7 including:RC-MY08, RCMY08. RH-MY08. RHMY08
- 3. 2R02 B SH % including:RC-MT04, RCMT04. RH-MT04, RHMT04
#iE 4, 4R02 B#=S4H 7 including:RC-MT08, RCMT08, RH-MT08. RHMT08
Remarks : .
5. 4R03 2S48 7 including:RC-ML08, RCML08. RH-ML08. RHMLO08
6. LixBSHEAERTHRPMEERS.
The above description applies to all types in the appendix.

MR Appendix
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B &3 Packaging

* YT Paper Taping
iEFF 01005, 0201, 0402 . 2R01. 4R01. 2R02. 4R02:
For 01005, 0201. 0402 . 2R01. 4R01. 2R02., 4R02:

CHIP RESISTOR

PO
T T
A T VAR | = _:_ _:_
L L 1) Sl \_ ||
= B
15 = I = =
L L W / u
p U6 o
01005 0402
0201 FCMT04
FCMTOE
B unit; mm
S Type A B (] F E
01005 0.45+0.02 0.25+0.02 8.00+0.02 3.50+0.05 1.75+0.05
0201 0.70+0.10 0.40+0.10 8.00+0.20 3.50+0.05 1.75+0.10
0402 1.15+0.10 0.65+0.10 8.00+0.20 3.50+0.05 1.75+0.10
2R01 0.97+0.05 0.77+0.05 8.00+0.20 3.50+0.05 1.75+0.10
4R01 1.57+0.05 0.77+0.05 8.00+0.20 3.50+0.05 1.75+0.10
2R02 1.45+0.10 1.20+0.10 8.00+0.20 3.50+0.05 1.75+0.10
4R02 2.20+£0.10 1.20+0.10 8.00+0.20 3.50+0.05 1.75+0.10
B{Lunit: mm
1= Type P PO P1 ®DO0 T1 T
01005 2.00+0.05 4.00+0.10 2.00+0.05 1.55+0.02 0.17+0.02 0.31+0.02
0201 2.00+0.05 4.00+0.10 2.00+0.05 1.50+0.10 0.28+0.04 0.42+0.05
0402 2.00+0.05 4.00+0.10 2.00+0.05 1.50+0.10 / 0.44+0.05
2R01 2.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10 / 0.60+0.10
4R01 2.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10 / 0.60+0.10
2R02 2.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10 / 0.60+0.10
4R02 2.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10 / 0.60+0.10
iEFF 0603, 0805, 0508, 1206. 0612, 1210, 4R03:
For 0603, 0805, 0508, 1206, 0612, 1210. 4R03:
T
®DO PO
R o T -
B ]
N ml e mo e
) uJ yooo L uJ ) |
P | PI B

FMt3% Appendix
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FENEHUA CHIP RESISTOR
B unit; mm
S Type A B W F E
0603 1.80+0.10 1.05+0.10 8.00+0.20 3.50+0.05 1.75+0.10
0805 2.30+0.10 1.50+0.10 8.00+0.20 3.50+0.05 1.75+0.10
0508 2.30+0.10 1.50+0.10 8.00+0.20 3.50+0.05 1.75+0.10
1206 3.50+0.20 1.90+0.20 8.00+0.20 3.50+0.05 1.75+0.10
0612 3.50+0.20 1.90+0.20 8.00+0.20 3.50+0.05 1.75+0.10
1210 3.50+0.20 2.80+0.20 8.00+0.20 3.50+0.05 1.75+0.10
4R03 3.50+0.20 1.90+0.20 8.00+0.20 3.50 £ 0.05 1.75+0.10
B unit: mm
T
= PN =
s = PO P1 ®DO0 [EREE e B SE RS fE nﬁg:ﬁlﬁm
Type Thick Film Resistor Metal Foi
and Thin Film Resistor .
resistor
0603 4.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10 0.60+0.10 0.75+0.10
0805 4.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10 0.75+0.10 0.95+0.10
0508 4.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10 0.75+£0.10 0.95+0.10
1206 4.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10 0.75+0.10 0.95+0.10
0612 4.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10 0.75+0.10 0.95+0.10
1210 4.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10 0.75+0.10 --
4R03 4.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10 0.75+0.10 -
* ¥R Embossed Taping
EHAF 2010, 2512, 1225:
For 2010, 2512, 1225:
&0 L Fo
I
Pan) AL Pan) T T A L=
S - A A A % *
i i
P F1 P01 S |
E{L unit: mm
A= Type A0 BO W F E t
2010 5.50+0.15 2.82+0.15 12.00+0.10 5.50+0.10 1.75+0.10 0.25+0.05
2512 6.78+0.15 3.45+0.15 12.00+0.10 5.50+0.10 1.75+0.10 0.25+0.05
1225 6.78+0.15 3.45+0.15 12.00+0.10 5.50+0.10 1.75+0.10 0.25+0.05

FMt3% Appendix
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CHIP RESISTOR

H I unit: mm

KO
pilh=y FERE L R AR
Tvoe P PO P1 ®DO0 ®D1 Thick Film Resistor | &% KB xR
yp and Thin Film Metal Foil resistor
Resistor
2010 4.00+0.10 | 4.00+0.10 2.00+0.05 | 1.50+0.10/-0 | 1.50+0.10 0.84+0.10 0.84+0.10
2512 4.00+0.10 | 4.00+0.10 2.00+0.05 | 1.50+0.10/-0 | 1.50+0.10 0.81+£0.10 1.00+0.10
1225 4.00+0.10 | 4.00+0.10 2.00+0.05 | 1.50+0.10/-0 | 1.50+0.10 0.81+0.10 1.00+0.10
e
* &7 Reel B
(S DE .
] i
C I
W
i
B unit: mm
EERT
M T A B C D
Reel Type A= Type
01005, 0201
0402, 0603
0805, 1206
- 1210. 2R01 | 178+2.0 | 9.5£1.0 | 125:1.5 | 2.0:0.5 | 13.0¢0.5 | 21.0:0.5 | 58.042.0
Zinch 4R01. 2R02
dia.Reel 4R02. 4R03
' 0508, 0612
2010, 2512
1295 178+2.0 | 13.0+0.5 15.5+1.5 2.0+0.5 13.0+£0.5 21.0+0.5 57.0+2.0
0201, 0402
13 &~}
13 inch 0603, 0805 330+2.0 9.5¢1.0 13.4+1.0 2.0+0.5 13.0+£0.5 21.0+£0.5 | 100.0+1.0
dia.Reel 1206

FMt3% Appendix




FENGHUA CHIP RESISTOR

oimH A IEHE N Taping Ability
E+hI] Top tape peel strength
EHRSIERER 11~70g (0.1N~0.7N) , i : 300mm/min, ETFIRIEER 2 IFEHHEEHHINR .
Peel strength is 11~70g (0.1N~0.7N),with speed of 300mm/min,and should not have flash and
YR

tear after peeling.
$L 175 17
165° ~180° /eling direction
carrier tape

MK 77 3% Test method:
I il

- top tape

J AT
bottom tape

EMEMEIEM, THERE. KRREHAR.

Resistor is free, no sticking to top tape and bottom tape.

EEZARTHEL, B&AfLEimsg.

Resistor is easy to take out from carrier tape and chip hole have no mechanical damage.

@ BEHE Packaging Quantity

BERE 7 &t 13 3&F
Packaging style 7inch dia.Reel 13 inch dia.Reel
0402, 2R01 0603, 0805
0603, 0805.
RS 2R02, 4R01 1206, 1210 0201,
2010.2512,
Type 01005 0201 4R02 4R03. 0508 010,25 0402 1206
0612 1225

£

: 20000 15000 10000 5000 4000 50000 50000
Quantity (pcs)

M IEC E-24, E-96 RF|EHERBIRR

IEC E-24, E-96 Series Resistance Cross-reference List

@ 24 E%| E-24 series (x10"Q)
(B4 unit: 0.001Q. 0.01Q. 0.1Q. 1Q. 10Q. 100Q. 1kQ. 10kQ. 100kQ. 1MQ. 10MQ. 100MQ. 1000MQ)

Zx— Table One:
1.0 1.5 2.2 3.3 4.7 6.8
1.1 1.6 2.4 3.6 5.1 7.5
1.2 1.8 2.7 3.9 5.6 8.2
1.3 2.0 3.0 4.3 6.2 9.1
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@ E-96 2% E-96 series (x10"Q)
(AL unit: 0.001Q. 0.01Q. 0.1Q. 1Q. 10Q. 100Q. 1kQ. 10kQ. 100kQ. 1MQ. 10MQ. 100MQ. 1000MQ)

CHIP RESISTOR

2 Table Two:
1.00 1.33 1.78 2.37 3.16 4.22 5.62 7.50
1.02 1.37 1.82 2.43 3.24 4.32 5.76 7.68
1.05 1.40 1.87 2.49 3.32 4.42 5.90 7.87
1.07 1.43 1.91 2.55 3.40 4.53 6.04 8.06
1.10 1.47 1.96 2.61 3.48 4.64 6.19 8.25
1.13 1.50 2.00 2.67 3.57 4.75 6.34 8.45
1.15 1.54 2.05 2.74 3.65 4.87 6.49 8.66
1.18 1.58 2.10 2.80 3.74 4.99 6.65 8.87
1.21 1.62 2.15 2.87 3.83 5.11 6.81 9.09
1.24 1.65 2.21 2.94 3.92 5.23 6.98 9.31
1.27 1.69 2.26 3.01 4.02 5.36 7.15 9.53
1.30 1.74 2.32 3.09 412 5.49 7.32 9.76
@ E—96 %% 0603 S (FeHABBE) K (HIEENRBITEER)
E-96 series(0603) {multiplied Cross-reference List) And {Resistance Cross-reference List)
%= Table Three:
33 multiplied x100 x10? x102 x103 x10* x105 x108 x107 x10" %1072 %102 %107
X1 code A B C D E F G H X Y Y z
%M Table Four:
ke | evomsimm | = | EOORIRME | RS B9 RIRE | RS o zaimm
code E-96 resistance ; : E-96 resistance
e resistance e resistance e
01 100 25 178 49 316 73 562
02 102 26 182 50 324 74 576
03 105 27 187 51 332 75 590
04 107 28 191 52 340 76 604
05 110 29 196 53 348 77 619
06 113 30 200 54 357 78 634
07 115 31 205 55 365 79 649
08 118 32 210 56 374 80 665
09 121 33 215 57 383 81 681
10 124 34 221 58 392 82 698
11 127 35 226 59 402 83 715
12 130 36 232 60 412 84 732
13 133 37 237 61 422 85 750
14 137 38 243 62 432 86 768
15 140 39 249 63 442 87 787
16 143 40 255 64 453 88 806
17 147 41 261 65 464 89 825
18 150 42 267 66 475 90 845
19 154 43 274 67 487 91 866
20 158 44 280 68 499 92 887
21 162 45 287 69 511 93 909
22 165 46 294 70 523 94 931
23 169 47 301 71 536 95 953
24 174 48 309 72 549 96 976
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FENGHLUA CHIP RESISTOR

I /52 P e PR PEL (B (X RS R #Rig A
Description for Resistance Value Code and Marking of Thick Film Chip Resistor

ofH{E{LH Resistance Value Code
FrEEEEBEAEERES Effic 2.

All the resistance value code of thick film chip resistor is corresponding with the marking.

e#xi¢ Marking

*E-24 Z%)| (0603, 2£5%) : RA=(IHFRR, I _MRTEEEEYUHTF, F=MRRTLL 10 BRS
#.

E-24 series: Express resistance value on the glass side with three digits, the first two digits should be

significant and the third one denotes number of zeros.

5] For example m _> 30KQ ﬁ _> 33Q

*E-24 R51 (0603, <*1%): FE={HFFRIC T HEMTEZIRA,
E-24 series(0603. <t1%): One short bar under marking letter.

5] For example: . 5 R 6

*E-96 Z&%IFN E-24 &% (0508, 0805, 0612, 1206, 1225, 1210, 2010, 2512, *1%& *0.5%) :
AXANMMNEFRR, IR TEREESNHFE, FHAMARRTLL 10 BOXFH
E-96 series & E-24 series (0508, 0805, 0612, 1206, 1225, 1210, 2010, 2512, +1%& +0.5%): Express

the resistance value with four digits, the first three digits are significant figures and the fourth de notes the

number of zeros.
{5 For example: ..1003‘ _> 100K Q

*E-96 %I (0603, <E1% ):
AXA=RERR, BIAARE E-96 RIEERD, F—UFRRRATERL (WR=FMFRME
Express the resistance value with three code, the first two digit code denote the resistance of E-96 series,

and the third code of letter denote the multiplier (see the table three and four ).

{5 For example: i3DE.I _’ 2M Q

* N “R” Fx The decimal point should be expressed by “R” .

5] For example: m _’ 560 0
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FENGHLUA CHIP RESISTOR

*FEFEEEPALL “0” %~  The jumper should be expressed by “0”

{5 For example: H _> o0

*< 0402 FEBAERRIC @ For the chip resistor (< 0402) , there is no mark on the glass side.

5] For example: _:|

*IF |EC FRERTIMEAEIRCRTHE: —RURIEIE IEC E24 RIUGHBAENIRICRTAG .

For the resistance values which don't belong to IEC serial, use the resistance of IEC serial which is most

I —p 00

close to the required resistance of non-IEC serial for replacement.

BRI ARHRERE, =R EaEERENRIFRC.

To get agreement by both party if the customers have special requirements for the marking.

WS 5 B PR PR E AL R AR g AT
Description for Resistance Value Code and Marking of Thin of Thin Film Chip Resistor
o PH{E{XHE Resistance Value Code
FEERBEERT5%— XA NI KA ERBERTR.
All resistance value code of thin film chip resistor used four digits.
{5 Example
TD03G4701BT

MR SRR, W: 4701=4. 7KQ; 1R50=1.5Q

To use four digits codes represent resistance value,

{5 Example 4701=4.7KQ 1R50=1.5Q

e #xit Marking

* HPRERIFFET E24 F1 E96 RFIBT, IR E96 BT,

When resistance value belongs to E24 as well as E96 series, we suggest preferentially use E96 series.
{5l Example 10K=1002, =+103

*=> 0805 FZ@#ARIE  For the chip resisitor (= 0805) :
AXRAMUHFRER, AIZIRTERETYIEHTF, FHART 10 XA
Express the resistance value with four digits, the first three digits are significant figures and the fourth
denotes the number of zeros.
{5 Example

!1[][]3! 100KQ
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*0603 #xi¢ Marking for 0603 Size Resistor

A0603-E96 &F: KRA=ZMREBERR, AIZMFKRE-96 RIEERE, E—UFEBRFRHEKB (WF=
mmzmM)

Express the resistance value with three code, the first two digit code denote the resistance of E-96 series,

and the third code of letter denote the multiplier (see the table three and four).

%1 Example
30

A0603-E24 R%: RA={IHFHRR, A _IRTEBEEIHTF, F=MRER 10 BORFH.
Express the resistance value on the glass side with three digits, the first two digits should be significant

and the third denote number of zeros.

:E[E[ — 30K ()

AN L “R” FRx The decimal point should be expressed by“R”.
{5 Example

{5 Example

HE — -

*<< 0402 Z5h: AMEARIC  For the chip resistor ( <X 0402 ) , there is no mark on the glass side.

{5 Example

I BB 5740 R PELBEL (B (A8 R Amig MR
Description for resistance Value Code and Marking of Current Sensing Thick Film Chip Resistor

@ PEH{E{XHS Resistance Value Code
P A RGN B R 2R % —X AN EERBERR.
All resistance value code of current sensing thick film chip resistor used four digits.
{5 Example

RBFO3MRO10FT

MR SR, A: RO10=10mQ ; 30M1=30. 1mQ
To use four digits codes represent resistance value,
5] Example R010=10mQ; 30M1=30. 1mQ

e #xit Marking

*E-24 F1 E-96 2%l (0508, 0805, 0612, 1206, 1225, 1210, 2010, 2512, <=*5%) : KAPILIFRIZHKTE.,
For (0508, 0805. 0612. 1206, 1225, 1210, 2010. 2512, <+5%) , when resistance value belongs
to E24 and E96 series, we suggest preferentially use four digits.
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A T FE1ESEE 15l
Mark Code Resistance Value Sample

R0O0x 1TMQ=R=9mQ R005=5mQ
ROxx 10mQ=R=99mQ R033=33mQ
Rxxx 100mQ=R=999mQ R100=100mQ

1MQ<R<10mQ (B&/NYRERILANHTF)
xMxx (Contains two significant digits after the decimal point.) 5M10=5.1mQ
10mQ<R<100mQ (B& /N EF—uHKF)
xxMx (Contains one significant digit after the decimal point.) 30M1=30.1mQ

* E-24 F1E-96 &5l (0603, <=*5%) : REA={Ifrxic/Li,
For the chip resistor (0603, <

preferentially use three digits.

1+5%), when resistance value belongs to E024 and E96 series, we suggest

FRIER A FR{ESEE i
Mark Code Resistance Value Sample
VOx 1TMQ=R=9mQ V05=5mQ
Vxx 10MmQ=R=99mQ V33=33mQ
Rxx 100mQ=R=999mQ R100=100mQ
1mQ<R<10mQ (BENYRE— BT
xMx (Contains one significant digit after the decimal point.) 5M10=5.1mQ

*<<0402 @ AENRIFRIE .
For the chip resistor (<0402) , there is no mark on the glass side.

*3E |EC #ERTIR B FEARERR A E: —MRIARRGE |EC E24 RFIARFRIAEMNFRIER R E.
For the resistance values which don't belong to IEC serial, use the resistance of IEC serial which is most
close to the required resistance of non-IEC serial for replacement.

* BPEMRCHEHHREKRE, WRRBHEEEREDRIFRCE.

To get agreement by both party if there special requirement for the marking.

B X EFEEFEAUEA Chip Resistor Instructions For Use
O~ REUTHHRIMETRA, MRS EIRm:
1. EEMHLRMKE, 8K B KER. BYATBER.
2, EPINEEREEMRLNLS, REXKREDZHMSER.
3. EFEMRENMS, BISNEBEHMESHE, 8FES  BKE. &8, ZShm. Z8 ik
4, EFELEETEHE BN S ER.
5. EEEEREIRE. BR%, SHASRYSMEEER.
6. ERANESEMEEMHERRINERTER.
7. JBIEEFERAEERSE ARSI AN EAFTE R T M.

4y

o
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8. FREEMERIEM R E e, HTMREEMMAEKAKARE, £RERMREHABFIFHRN I,
EEMIES (BHE) ARNSXERY. MRMERERELXERANER, ARBEGTREHT
ON/OFF, MFEIBRRMAE. ARNAIMAENBR, RTHREMNEZNX)N, BHE. &K
EMAEANSE, ERENMTREARANENSELSE NO/OFF HFA TERER, ERSEBUHET

@it

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

1. Use in various types of liquid, including water, oils, chemicals, and organic solvents.

2. Use outdoors where the products are exposed to direct sunlight, or in dusty places.

3. Use in places where the products are exposed to sea winds or corrosive gases, including Clz, H2S,
NHs, SO2, and NO2 etc.

4., Use in places where the products are exposed to static electricity or electromagnetic waves.

5. Use in proximity to heat-producing components, plastic cords, or other flammable items.

6. Use involving sealing or coating the products with resin or other coating materials.

7 . Use involving unclean solder or use of water or water-soluble cleaning agents for cleaning after

soldering.

8. The substrate of chip resistors is alumina. Cracks may occur at the connection of solder (solder fillet
portion) due to the difference of the coefficient of thermal expansion from a mounting board when
heat stresses like heat cycle, etc. are repeatedly given to them. Care should be taken to the
occurrence of the cracks when the change in ambient temperature or ON/OFF of load is repeated.
The occurrence of the crack by heat stress may be influenced by the size of a pad, solder volume,
heat radiation of mounting board etc., so please pay careful attention to designing when a big

change in ambient temperature and conditions for use like ON/OFF of load can be assumed.

@ mEREEEM
1, BRRXRABIEEBHEDRNIIR, BEHRENRNRSARFH TR ~REREMATRSE~E
TAE ST o

2. AETFEREFGRNEL, BRIERIGRIPS PSR,

3. FEIRESMET, KKK~ 5.

4, TEEMH: BE 5C~30C, HBILEE 30%~70% BNEME LIREEZETAMERER.

5. ATHEHRE. EfR®E. MZRBFUREMITRASRZE, SARESIEEXRKNRE LR, FS

PEESEAFANKR, XEREXLMRDHINSPES L R AT ESBASEHE ™ EHRIR.

e Precautions on use of products

1. Avoid applying power exceeding normal rated power, exceeding the power rating under steady-state
loading condition may negatively affect product performance and reliability.

2. Be careful when pick up the products with tweezers. There may be a care that the overcoat and / or
the body can be chipped.

3. Soldering tip shall not touch the product when install product manually.

4, Storage conditions: T: 5C~30C, RH: 30%~70%. The products are suggested to be used within six

months when received, and the storage condition mentioned above should be followed.
5. Contact our sales representatives before you use our products for applications including automotive,
medical equipment and aerospace equipment. Malfunction or failure of the products in such

applications may cause loss of human life or serious damage.
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B }2# Soldering
@ #E R EIRIERIZ% Recommended reflow profile @ 1K IS 2#IZ Recommended wave solder profile

260C max

150

[230°C ~250°C|
206505 |

150'C~180°C: 60s~120s
\/

Tenperature

\
100 Dip time 3s~6s

Ramp up 37C /e(max) Ramp down 6°C /s(maz)

100~
80°C~1307C:
50 40s~60s

@ HEFMIEE LA Recommended solder alloy: 96.5Sn-3.0Ag-0.5Cu
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@ 1&1TE 5 Revision History
W7 Version HH#A Date {£iTZ Change Descriotion {&iTHaIA Checked by

——#f8: 0402: 1/10W, 1210: 3/4W, 2010: 1WF12512: 2W B S,
I YSTEPS FL

Add:0402:1/10W,1210:3/4W. 2010:1W and 2512:2W models,
V9.0 2025-05-24 ARIE Zhengiang Lu
power and related indicators.

— S BkoH L%

Update the pulse curve.

~H e SRR A 4R MSL1

Features:add the MSL 1

- BMAIEN 13 TEERS, MBR+2%. +10%. +20%HEE

Part number: add 13inch reel code,delete tolerance of +2% .

V8.0 2023-12-18  +10%.+20%. A#&3& Zhengiang Lu

-BftSR:3EIN 13 <H B ESRE R ;180 0508, 0612, 1225 A%,

FEE A RARIZHN

Appendix: add the dimentions of 13 inch reel;Add the

parametere of 0508, 0612, 1225.

B3R H0 RH-MY04, RH-MY08 “@RimHEESH.

Appendix: Add the taping parameters of RH-MY04,RH-MY08.

-Bif5%:182% 0201,0402,0603,0805 4B 3 AB,T B F#R58 Zhengiang Lu
Appendix: Modify the taping parameters A,B,T of

0201,0402,0603,0805.

V7.0 2023-02-20

—38 PN Bk A B 2k o

V6.0 2022-11-29  p4d the curve of resistance to power pulse.

ARS8 Zhengiang Lu

—ER = RARIC BB A A F B iF.

V5.0 2022-04-25 Modify the product marking from digital to handwritten. #&l Jianye Du
—MiRS “GRHE” : Beg 0201 R<TH 15K BREE
V4.0 2022-02-25 Reviae the quantity of 0201 15kpcs to Packeging Quantity. it Jianye Du

—Em ARG
Add the application. A58 Zhengiang Lu
— MR “EERERS ENEEE.

Add the tolerance to Recommend Solder Pad Size.

V3.0 2021-08-13

—1#0 0402. 1210, 2010, 2512 FZ @B
Add the parameters of 0402.1210.2010,2512 chip resistor.
-MHBREEFREIRZEXEE 10%, 20%.
Delete the resistance tolerance 10%,20%
-0 060371206 BS 1Q <R<<10Q
V2.0 2021-04-23 1MQ<R<10M Q PBIEXIZAY T.C. R=200ppm/C. AHRI® Zhengiang Lu
Add the T.C.R £200ppm/°C to the resistance range of 1 Q<
R<10Q, IMQ<R<10MQ for 0603~1206 chip resistor.
—1#10 0402, 1210, 2010, 2512 #I-S ESD 454 [&
Add the ESD Characteristics diagram of 0402, 1210,2010,2512

chip resistor.




FENGHUA CHIP RESISTOR

—filER E-24 &3 BFHEHRERITICHA

V2020.1.0 2021-02-24 Delete marking instructions for speclal requlrements of #1# .l Jianye Du
customers.
V2020.0 2020-06-23  JRHR The original version. KRB Xiaoling Wu

I ERFTRE AR AT @MGRA. EFRARTER, NERGESUCRERBITERMZERF, E0~m
TEFSLLPON BHIZ .

Remark:Information provided above is intended to indicate product specifications only. Fenghua reserves all the rights for re
vising this content without further notification, as long as products are unchanged. Any product change will be announced
by PCN.



