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CHIP RESISTOR

FRHURARIR A EE B ER
Anti-Surge Thick Film Chip Fixed Resistor Automotive Grade
& 4553 Features

*fF A AEC-0200 ;R EFRAE X FF.
*EME, KiBRSIRBEE.
R BEER.
HEMBRESRIER.
*EMRERRE, ATRMS.
*REAAR, H5BExMEEETE.
HUMIBEES . ST,

*B B RIFMINERILEE

*fF4 RoHS 1S ER.
*FEERREK.

IR . MSL 1.

&R fA%iE Application

RE

ERRRE. EHSMAS

*Compliant with AEC-Q200 standard.

*High power,substantially increase the ability of anti-surge.
*Miniature and light weight.

+Suit for reflow and wave flow solder.

«Stable electrical capability, high reliability.

*Low assembly cost, suit for automatic SMT equipment.
*Superior mechanical and frequency characteristics.
*With good sulfuration-resistant performance.
*Compliant with RoHS directive.

*Halogen freerequirement.

*MSL Class: MSL 1.

« BERRARR . Ko EIEHIRE . EFETERRS.

Automotive information system,Vehicle navigation system,Audio-visual entertainment system,Engine
power control system, Electronic body control system, etc.

& 7&K Type Designation

oeo e HIRRE RN S HIREIRERE ; = =
PR || WEDERS BSKS Resistance HEEKRS (&= ﬂgﬁiﬁ'? BALARS
Product Rated Power . : Packing Reel Style
Type Code Temperature Resistance Value Code Resistance
Code Code Style Code Code
Coefficient Code Tolerance Code Y
FEDN =¥ (E-24 %)) : mIA . R
o | ERF| ' BERFEMHT, BEME || pe |z o | BETE || Lo |BRLE
L5 tRs LIRS .C. > = 5 | IRER K
ét: Rated éhdj _:C 7 T N ét: TC/R; TEYHFEENITH. ét-: :EI%*EE ék: Packing Co:e Reel
ode ° ode|Tolerance| | Code
Power || Code | Type. | |Type|Gode| (PPMIC) | 11aq gigits (E-24 series): Style Style
The first two digits are
02 0402 significant figures and the
EMIURA D | 1w third one denotes number
- f zeros. s g s "
EREER K | #100 | OFze ‘ D | +0.5% AR 7 &t
” QHI E 03 0603 P;E”l‘_Lﬁl (E‘?é ,%ﬁlj) E"J-E ? Tape i‘%ﬁ
ERMER Q | 15w URTAEYHF, BHGE T N Z0 | Zinch
Anti-Surge TEYBFRENN.
9 os | osos | 0402 Four  digits  (E-96 Reel Reel
Thick Film F 1/4W 0603 series):The first three
Chip Fixed ?ggg digits are  significant
Resistor 06 1206 1210 w +200 figures and the four one F +1%
G 12W 2010 denotes number of zeros.
Automotive 2512 NS R ER. Decimal
Grade 1210 | 1210 point should be expressed 13 H+F
s 1w by "R”. L[ B
10 | 2010 #4n Example: C 1l case 13inch
L +250 103=10KQ (E-24) J +5% Reel
1003=100KQ (E-96)
L 2w 12 | 2512 1R0=1.0Q (E-24)
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CHIP RESISTOR

: O FEEEM Ceramic Substrate
=2 3 @ i E4R Bottom Electrode
% /7 7 ® MEHR Top Electrode
8 @ HEPA{F Resistor Layer
5 2 ® —R{R$P Primary Overcoat
® ZX{R#P Secondary Overcoat
b L @ iHEL#k Edge Electrode
rh|g] 4% Barrier Layer
© 4MEREa#Rk External Electrode
&M R~ Dimensions
e R~F Dimensions (mm)
Type L w ¢ a b
0402 1.00£0.05 0.50+0.05 0.35+0.05 0.25+0.10 0.25+0.10
0603 1.60£0.10 0.80+0.10 0.45+0.10 0.30+0.20 0.30+0.20
0805 2.00£0.10 1.25£0.15 0.55+0.10 0.35+0.20 0.40+0.20
1206 3.20+0.20 1.60£0.15 0.55+0.10 0.45+0.20 0.50+0.20
1210 3.20+0.20 2.50£0.20 0.55+0.10 0.45+0.20 0.50+0.20
2010 5.00£0.20 2.50£0.20 0.55£0.10 0.65£0.20 0.60£0.20
2512 6.30+0.20 3.20+0.20 0.55+0.10 0.60+0.20 1.80+0.20
& HiE{H Ratings
N —— T ARBREEE A At E
B Raigdcll)fvﬁefftj%t Limiting Element Max.Overload PR{ESEEE
Type W) Voltage Voltage Resistance Range
V) )
0402 1/10 50 100 1Q0~10MQ
0603 1/5 100 200 10~10MQ
1/4W: 1Q~10MQ,
0805 1/4. 1/2 200 400
12W: 10Q0~10KQ
1206 1/2 200 400 1Q0~10MQ
1210 1/2 200 500 10~10MQ
2010 1 200 500 1Q0~10MQ
2512 2 200 500 1Q0~10MQ
1. BE. BRAERIZRELE.
Voltage of DC or AC RMS value.
S 2. E= ~FXE IUHRIREERE PR /ME.
Note E= ~F>E or Limiting element voltage whichever is lower.
E: $EHBE Rated voltage (V)
P: BEINE Rated power (W)
R: ¥r#RFE{E Normal resistance (Q)




FENGHUA CHIP RESISTOR
O %iE{E Ratings
BPREEREH T.C.R (ppm/C)
RS FEIESE ~ :
Type Resistance Range ISFRPEE 215 m=E Resistance Tolerance
+0.5% +1% +5%
10<R<10Q / +100 or 200 £100 or £200
0402, 0603.
0805. 1206. 10Q<R<IMQ +100 +100 +100
1210.2010.2512 1MQ<R<10MQ / +200 or £250 +200 or +250

& 5175 B&phZ Derating Curve
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158 B Ambient temperature {°C)

1 HEEFERNMERERE 70°CH, HIERfT (FEWRIFERM) K IDARMZETE.
Note 1: For resistors operated in ambient over 70°C,rated load (rated power or rated current) shall be
derated in accordance with the above figure.

witls 055
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i [
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L1} 1 1
Percent Rated Load i 0402-1/10W + 0603-1/5W  0805-1/4W L//‘
- 1| 1206-1/2w. 1210-1/2W . 2010-1W i
. ;
1 I
] ! | | | | | !
75 800 250 23 50 75 100 125 155
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X 2: BE ERFERTFHREEREN, HRE DR REHHER D HREREER.

Note 2: When exceeding the above terminal temperature,please reduce the rated power according to the
above power reduction curve.




FENGHLUA CHIP RESISTOR

& 2FH Lk Temperature rise curve
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AR R REE

A3 FERE LA, BTERAAABRMREHNER, RI\EHRKR. FAERTE, BHEBLEARE.
Note 3: The surface temperature rises,as it is determined with the test conditions of the company, and the
value varies according to the use status and the substrate.

& B k4% Single Pulse Curve
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CHIP RESISTOR

Note 4: U= ~T*E 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.

O ZELE KR HIZ Continuous Pulse Curve
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7E5: &=L 1/1000, 1000 &3 ; u= “FE g R faEreRE (BREBUMED, IthALH) P 45 LR &ESE pop Lk
B MG RORRFIThE,; ABIRASEE, ERRHESERILE L#IA.

Note 5: Duty cycle 1/1000,1000 cycles;U= ~F*E or maximum overload voltage (whichever is smaller), where P refers to the

Continuous pulse limited power corresponding to the above Continuous pulse curve; This data is a reference value, which

needs to be confirmed on the actual machine.

& 4§14 Characteristics
5iE i Of Mist 75 3%
ltem Specifications Test Methods
EiRTEE T I AEC-Q200 Test 3 /MIL-STD-202 Method 108

High Temperature
Exposure (Storage)

No mechanical damage
0.5%. 1%: ARst (1.0%R+0.05Q)
5%: AR<* (2.0%R-+0.05Q)

1000 /M @ T=155C, A IBH.
1000 hrs. @ T=155°C. Unpowered.

AEC-Q200 Test 4/JESD22 Method JA-104

e T AT AR5 FALER: 2 REFIE.
iR fE B R No mechanical damage Pretreatment: two times reflow soldering.
Temperature 0.5%. 1%: /ARs<# (0.5%R+0.05Q) | -55°C(30 4>4h) ~#8 (<1440 ~155°C (30 4¥4H) , 1000 MBEIF;
Cycling 5%: ARst (1.0%R-+0.05Q) -55°C (30min)~normal temperature(<1min )~155°C (30min) ,
1000 cycles;
AEC-Q200 Test 7/MIL-STD-202 Method 103
FRALIE: 2 XR[EIRIE.
o Pretreatment: two times reflow soldering.
meme | AR B 85°C, IR SSNRVRLE TN 1NEINE () TH

Biased Humidity

No mechanical damage
AR=% (3.0%R+0.05Q)

HEERTHRREE (BlsME) , #E 1000 /MEf, B 1.5
/BB 0.5 /NB

85°C/85%RH, apply 10% of operating power or limiting element
voltage for 1000 hours,1.5hour on, 0.5hour off.
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CHIP RESISTOR

E ¥R MR 75 5%
Iltem Specifications Test Methods
AEC-Q200 Test 8/MIL-STD-202 Method 108
o FALER: 2 RELRIE.
O Rt ]I:retreatme/nt: tC\L/o times reflow soldering
Tie&dn No mechanical damage :

Operational Life

0.5%. 1%: AR<t (1.0%R+0.05Q)
5%: ARst (3.0%R+0.05Q)

125°C+2°C, 1000 /B, 36%EEINE (FBIR) THIBEESTT
HIRBREBE (EUS/MED , 1# 1.5 /NBJ/I7 0.5 /Mt
125C+2°C, 1000h, 36% of operating power or limiting element
voltage whichever is lower for 1.5h ON/0.5h OFF.

AEC-Q200 Test 12/MIL-STD-202 Method 215
RIEZFMAET 3min R 10 R, R Rt 3 @, RKEER

A KRS EMT, TTRI ARG FIHITER, HEZRTHENIREHITENTIE.
Resistance to Clearly marked,No mechanical Immersed in three solvents after 3min immersion, brush wipe
Solvents damage 10 times, a total of 3 times, washing with washing and
cleaning agent, room temperature on the surface of the
ventilation drying
AEC-Q200 Test 13/MIL-STD-202 Method 213
WihaE Fer] AR ts 30K, IEEMERE: 100g” s, BOPRFERTE): éms, =HH7<

Mechanical Shock

No mechanical damage
ARt (1.0%R-+0.05Q)

m& 3R, # 18 XK.
Positive half wave, peak acceleration: 100g's, pulse duration:
6ms, three axis six to each 3 times, a total of 18 times.

AEC-Q200 Test 14/MIL-STD- 202 Method 204
FRRLEE: 2 RERE.
Pretreatment: two times reflow soldering.

=y
xzh N%EIWM’ . 35i%: 10Hz~2000Hz, fNIREE: 5g’ s, —MEER 20min, X, Y,
Vibration 0 mechanical damage 7 SABEMEANSE 12 NMEER, 3t 36 NMEER
ARst (1.0%R+0.05Q) =PHEETT MES, 36 TR
Frequency: 10Hz ~ 2000Hz, acceleration: 5 g's, a loop
20min, X, Y, Z three directions, each direction 12 cycles, 36
cycles.
=g/
TR $E Ik JCR] I AEC-Q200 Test 15/MIL-STD-202 Method 210

Resistance to
Soldering Heat

No mechanical damage
0.5%. 1%: AR<t (0.5%R+0.05Q)
5%: AR<t (1.0%R-+0.05Q)

270°Ct5°C51E, fR¥F 10st1s.
Lead-free solder bath at 270°C+5°C for 10s+1s.

o
Thermal Shock

TRl AR tA

No mechanical damage

0.5%+ 1%: AR<t (0.5%R-+0.05Q)
5%: AR<z% (1.0%R-+0.05Q)

ACE-Q200 Test 16/MIL-STD-202 Method 107

-55°C (15 434h) ~FiE (<20#)) -155°C (15 o%4) , 300 4
1&2r.

-55°C(15min)~normal temperature(<20s )~155°C(15min) ,
300 cycles.

ESD F:EL

Electrostatic
Discharge (ESD)

TR WA
No mechanical damage
AR<%(3.0%R+0.05Q)

AEC-Q200 Test 17/AEC-Q200-002
AFRAERE, E. AREES1 R

Human Body Model,1 pos. + 1 neg. discharges
0402/0603: 1kV; 0805: 2kV; 1206 NPl L: 3kV.

. TR R AEC-Q200 Test 18/IEC 60115-1 4.17
AR No mechanical damage 245°C+5°C4EHE . R4 3520.3s
ili < 0 0, = 3 T TU.
Solderability EH;E%,\ZQS@ Lead-free solder bath at 245°C+5°C for 3s+0.3s
95% Cover Min
HFERE R ENEEA AEC-Q200 Test 19/IEC 60115-14.8
T.CR Within specified T.C.R +20°C/-55C/+20°C/+125°C/+20°C
LR, BRENAHIME, B | Acc.0o00-Test 20/UL-94
RIE | KSR V-0 V- AREE. FRERSUR.
Flammability No |gn[t|on of the t_lssue paper or V-0 or V-1 are acceptable. Electrical test not required.
scorching or the pinewood board
AEC-Q200 Test 21/AEC-Q200-005
iRt
EIRS iR %EU‘“L‘M_ iR 25 5 (Bending distance):
e Bonding | N0 mechanical damage 0402. 0603. 0805: 5mm; 1206. 1210: 4mm; 2010. 2512
S”bStra_‘FgS?e”d'”g 05%. 1%: ARst (0.5%R+0050) | o) 0003, 0805+ Smm: » 1210: 4mm; » 2512:

5%: ARst (1.0%R-+0.05Q)

{R#FEF8] (Duration): 60st5s.
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Gl= ¥R 7 MR 75 7E
Iltem Specifications Test Methods
oAl AR5 AEC-Q200 Test 22/AEC-Q200-006
IR No mechanical damage 0402 5&fN73: 5N, 0603 KLALAEMFI: 17.7N, f&$F 60stis.

Terminal Strength

0.5%. 1%: AR<t (0.5%R-+0.05Q)
5%: ARst (1.0%R-+0.05Q)

For 0402 : Appling force 5N for 60st1s.For 0603 and above
size:Appling force 17.7N for 60st1s.

AEC-Q200 Test 24/AEC-Q200-001
9Vdc & 32Vdc (FHLEREIA 500A) | =4 1.0Vde HIE

FELATE AR E. SMBEFRELOREM 1 DB,

Flame Retardance | No Flame Subjected to voltage from 9.0 to 32.0 VDC (current clamped up
to 500A),and each voltage level shall be increased in 1.0 VDC
for one hour minimum.

IEC 60115-1 4.6
ke SN FEBRSERENM 100vE15V ERBE, REE1 58, REN

Insulation 1000MQ Min i EE.

Resistance Apply DC 100V+15V between substrate and terminations for
1min, then check insulation resistance.
IEC 60115-1 4.7
FEBRSERBIAL 100V/s FIRFEREMEMER R KL AT

i BB & FHZFH I ERERZREE, REF60st5s.

Voltage Proof

No breakdown or Flashover

Apply max. overload voltage of AC RMS at a rate of
approximately 100V/s between substrate and terminations for
60s+5s.

SR £ TR B IEC 60115-14.13 .
‘Short Time No mechanical damage 2.5 fEEfE B ER R AT AR E /B (BREUMED | #5485 7.
Overload 0.5%. 1%: ARst (1.0%R+0.05Q) | 2.5 times rated voltage or max. overload voltage(current)
5%: ARs#(2.0%R-+0.05Q) whichever is lower for 5s.
IEC 60115-1 4.36
EiEas Fe R Rt -55C+5°C, Ttadh 1 /i, BUERE (BIR) sk RREE (B
o ‘fi]g;\at Low No mechanical damage BME) 45 o4, FTfadk 15 Sbh.
p'?c;?perature 0.5%- 1%: ARst (1.0%R+0.05Q) | -55°C+5°C, 1h without load, rated voltage (current) or limiting
5%: AR<t (2.0%R-+0.05Q) element voltage whichever is lower for 45min, 15min without
load.
FALTE: 3 REFIE+100 KR ETER
o R A Pretreatment: three times reflow soldering +100 times
N%O_Imtijr;:;ical damage teerera_tgre shock. , N
ARS‘F(S 0%R+0 OSQ) 5H37ﬁ, 18;8: 105°C+3°C, MEHRTE: 1000 /\BF,
- ' Soaked in industrial oil with sulfur substance contained
Sulfuration
Resistant ASTM-B-809-95:

T r] AR5
No mechanical damage
AR<%(1.0%R+0.05Q)

BN AN EENMTASA, RE: 60CE37TC,

Y2 91%RHT93%RH, HERTIE]: 1500 /B,

ASTM-B-809-95:

Place the resistor to be measured in saturated sulfurvapor,
Temperature:60°C+3°C,humidity:91%RH~93%RH, 1500hours.

& &% Packaging
%5 WMFE 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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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
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H I unit: mm

KO
ﬂ% [ RREE BE K E AR EE
= PO P1 ®DO D1 " AEARERSE
Type Thick Film Resistor . )
Metal Foil resistor
and Thin Film

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

* &1 Reel B

C I
W
i
AT unit: mm
LHHER
M T A B C D
Reel Type A= Type W
01005, 0201
0402, 0603
0805, 1206
n 1210. 2R01 | 17820 | 9.5£1.0 | 125:1.5 | 2.0:0.5 | 13.0:05 | 21.0:0.5 | 58.042.0
7 &F '
o |
dia.Reel )
0508, 0612
2010, 2512
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
1225
N 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
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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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FENGHUA

@ 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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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 %) (0603, <*1%): FE=fIHFFRIC THIGM T ELIRA.
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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*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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FENGHLUA CHIP RESISTOR

*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. FREBHRMEMZE L. HTMRREMMAEKAKTRE, ERERMRBHAEFFHRN I,
EEMIES (BHE) ARNSXERY. MRMERERELXERANER, ARBEGREHT
ON/OFF, MFEEIBRRMAE. BANNIMAENER, FURTHRENEZNX/)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.

O mEREEEM
1, BRRXRABIEEHEDERNIIR, BEHRENRNRSARFH TR~ RERERMATRE~E
TAE S o

2. ABETFERTRNE/IL, BAESHRIPS BB IE.

3. FEIRESHRET, RSk~

4, MEEME: RE 5C~30°C, HEINEE 30%~70%. EINEFELLABERETANMNERER.

5. AFEHEE. BTRE. MEZREUREMERAGRE, RARESIEERINELNEE LM, S
DEESHEARBR. XE~RAXEREPHIMHPESR LR TESBASERL™EMRF.

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&iTBA Revision History

Vibzszin HEA Date 1&1TE Change Descriotion EITHEIA Checked by
S 3 4 S 3
V10.0  2025-04-14 HHBIESBMEL. FEFE Yuewei Wang
Add the continuous pulse curve.
V9.0 2023-12-18  —#fe: HIMHEZFHRMSL 1. A&5® Zhenqiang Lu
Features: add the MSL 1.
AR N 13 TERRKS, MR 2%, 10%. 20%EEHEE.
Part number: add 13inch reel code,delete tolerance of 2%-
10%- 20%.
—PsR: 013 TEEERFERT; 00508, 0612, 1225 &
3. PEERBRARCHN.
Appendix : add the dimentions of 13inch reel;Add the
parameters of 0508. 0612. 1225.
V8.0 2023-08-17  —Fmgsiiieimis 5%, FE4F Yuewei Wang
Add test method of sulfuration-resistant test.
V7.0 2023-02-20  —Bf#5E: &0 RH-MY04, RH-MY08 f= RimElESH. FAifR5E Zhengiang Lu
Appendix : Add the taping parameters of
RH-MY04,RH-MY08.
-MtR: 18820201, 0402, 0603, 0805 #wwHEA, B, TS
.
Appendix : Modify the taping parameters AB,T of
0201,0402,0603,0805.
V6.0 2023-01-12 & 2512 hEAEHFHHENIES. F K1 Yuewei Wang
Revise the rated power and related parameters of 2512.
V3.0 2022-11-04  -FhignFEPRE L. BH L. F41E caihua Chen
Add the temperature curve and temperature rise curve.
V4.0 2022-08-08  —#fi% 1210, 2010, 2512 &S, FE{F Yuewei Wang
Add the parameters of 1210. 2010. 2512.
V3.0 2022-06-21 - “EiEE” P&k 0805 BIS 1/2W MIFEESEE FEK1F Yuewei Wang
Revise the resistance value of 0805 (1/2W) chip resistor.
V2.0 2022-04-25 - “fFE{E” I 0805 RIS 1/2W ThE, UREMKIBEERKS EEKF Yuewei Wang
.
Add the 1/2W to 0805 chip resistor, and revise the T.C.R
parameters
V1.0 2022-04-13  -J&EkR The original version. F k1% Yuewei Wang

F: ERFRMZ AR AR EERRTER, NERBESLASTRITRMAZHANF, T
AR EEES LA PON BHIZ .
Remark:Information provided above is intended to indicate product specifications only. Fenghua reserves all th

e rights for revising this content without further notification, as long as products are unchanged. Any product

change will be announced by PCN.



