FENGHUA

CHIP RESISTOR

/ - XUESH#E

W E R bod R R A E e 6L PE 2§

Anti-Pulse Thick Film Chip Fixed Resistor Automotive Grade

@ 5 Features

*FF & AEC-Q200 ;R ZEFMEMH X EZ .
*SINER, KiRRSTEKHEE

AR EER.
*E N BIRESRIER.

*EMRETRE, ARMS.

HRERAR, HS5BEMGKIRELE.

*HRGRE S
*BH RIFHINTRILEE
*fF4 RoHS S ER.
*FELIRREK.
KEABUE LR MSL 1.

AR A

& RAME Application

FTEBRANA, AERF, TIWBEF.
All general purpose applications, Car electronics, industrial application.

& BEFRRFE Part Number

[

2

[ER [
EH [ »

ool

*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 free requirement.
*MSL Class: MSL 1.

s || MENERS

HRRERBKS
Resistance
Temperature
Coefficient Code

HEEERS

Resistance Value Code

o5
Type

5| T.CR
Code|(ppm/C)

JE=WitN=]
Product Rated Power Tijgcoje
Code Code P
BiEIN
g | E20 e me
Code| power ||Code] TYPe
series
yipon| | Q@ | VW || 02 10402
EERRE
TEFAPE AR
Anti-Pulse
Thick Film | | R | 1/8W || 03 |0603
Chip Fixed
Resistor
Automotive
G 12w 05 | 0805
Grade
H 3/4W 06 | 1206

K +100

0402
0603

0805
1206

W +200

=¥ (E-24 &%) : Bl
AR BYHTF, F=
NRTEYHFEEND

#

Three digits (E-24
series): The first two
digits are significant

figures and the third one

denotes  number  of

Zeros.

PO (E-96 &5 - /i

=RRRBEREEFE, EM

NRRBAUHFEENN

-

Four digits (E-96

series):The first three

digits are significant

figures and the four one

denotes  number  of

zeros.

ISR RFR

Decimal point should be

expressed by "R”.

f54n Example:
103=10kQ (E-24)
1003=100kQ (E-96)
1R0=1.0Q (E-24)

HAERERERS || BRARKS || EEHFARS
Resistance Packing Reel Style
Tolerance Code Style Code Code
a% s
o | e co | s o | BEAE
RE | RERE ||KS| FZE [|KE
) Reel
Code | Tolerance ||Code|Packing ||Code
Style
Style
D +0.5%
7 &5t
= EE
Blank| 7inch
F +1% Reel
Yrs
IES
T Tape
J +5% &
Reel
13 &=
K +1009 e s
+10% 13 %ﬁ
13inch
Reel
M +20%
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& FEREH8 Construction

® MEER Ceramic Substrate
@ SR Bottom Electrode
©) (® R Top Electrode
U] @  HM{K Resistor Layer
f ® ®  —X{R# Primary Overcoat
! 9 ®  ZXRfRIP Secondary Overcoat
I ‘ @ imEk Edge Electrode
000 © rhig) BB 4R Barrier Layer
®  SMEBEEAR External Electrode
¢ H4ER~F Dimensions
Fich= R~F Dimensions (mm)
Type L w t 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
& B14EESH Electrical performance parameters
IS T0C TR EINE L RBREE BAE SR E A
T = Rated Power at 70°C Limiting Element Voltage Max.Overload Voltage Resi /e Range
b w) W) W) sstance Rang
0402 1/5 75 100 1Q~10kQ
0603 1/3 150 300 10~1MQ
0805 1/2 500 1000 10~1MQ
1206 3/4 500 1000 10~1MQ
1. BE. BRAERRZREYE.
Voltage of DC or AC RMS value.
S 2. E= ~F=E s uHRIREBEREPRIE/NME.
Note E= ~F>E or Limiting element voltage whichever is lower.
E: $EHBE Rated voltage (V)
P: #iEINZE Rated power (W)
R: ¥RFRFE{E Normal resistance (Q)
HIEERH TCR
ms PRIESEE (ppm/°C)
Type ReRS|stance FRARFE{E 2R Resistance Tolerance
ange
+0.5% +1% +5% +10% +20%
10<R<<10Q / / +200 +200 +200
0402
10Q<R<10kQ / / +100 +100 +100
1Q<R<10Q / / +200 +200 +200
0603. 0805
10Q<R<1MQ / / +100 +100 +100
10<R<<10Q +200 +200 +200 +200 +200
1206
10Q<R<1MQ +100 +100 +100 +100 +100
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& TFEMMK S E Reliability Test Methods
mE ¥R MR 7535
Item Specifications Test Methods
SR EE TR LS AEC-Q200 Test 3 /MIL-STD-202 Method 108

High Temperature
Exposure (Storage)

No mechanical damage
0.5%. 1%: AR<% (1.0%R-+0.05Q)
5%. 10%. 20%: AR<%t (2.0%R+0.05Q)

1000 /N\Bf @ T=155°C, Fi&@H.
1000 hours. @ T=155°C. Unpowered.

BEERE
Temperature
Cycling

TR B A5t
No mechanical damage
0.5%. 1%: AR<t (0.5%R-+0.05Q)
5%. 10%. 20%: ARs<t (1.0%R+0.05Q)

AEC-Q200 Test 4/JESD22 Method JA-104

FRAMIE: 2 R[EIFIR.

Pretreatment: two times reflow soldering.

-55°C (30 /)~ &EiR(s1 43¥1)~155°C(30 434H), 1000 MEER.
-55°C(30min)~normal temperature(<1min )~155°C(30min) , 1000 cycles.

=18 =18
5]/ [5] /MK

Biased Humidity

FC R M55
No mechanical damage
ARt (3.0%R+0.05Q)

AEC-Q200 Test 7/MIL-STD-202 Method 103

FRALEE: 2 R[ERIE.

Pretreatment: two times reflow soldering.

BB : 85°C, JZRE 85%RH,BIFZMTHEM 10%&ENE (BR) THREEST
HRREBE (BHR/ME) , A& 1000 /I BF, & 1.5 /MES/1E7 0.5 /B,
85°C/85%RH, apply 10% of operating power or limiting element voltage for
1000 hours,1.5hour on, 0.5hour off.

TiekHdr
Operational Life

Fe R M55
No mechanical damage
0.5%-. 1%: ARsz* (1.0%R-+0.05Q)
5%-. 10%-. 20%: AR<t (1.0%R+0.05Q)

AEC-Q200 Test 8/MIL-STD-202 Method 108

FRALIE: 2 REIRIE.

Pretreatment: two times reflow soldering.

125°C+2°C, 1000 /I, 36%FEINE (FBIR) THBEEXTHRIREE (B
w&/ME) , 18 1.5 /NBS/#F 0.5 /BT,

125°C+2°C, 1000h, 36% of operating power or limiting element voltage
whichever is lower for 1.5h ON/0.5h OFF.

A
Resistance to Solvents

FREEM, TR 5
Clearly marked,
No mechanical damage

AEC-Q200 Test 12/MIL-STD-202 Method 215

REZFNAF 3min G 10 R, R, Rl 3 @, RAKEFERFHTER, ¥
EERTWENREHAITERNTE.

Immersed in three solvents after 3min immersion, brush wipe 10 times, a total of
3 times, washing with washing and cleaning agent, room temperature on the
surface of the ventilation drying.

RS
Mechanical Shock

Fe Rl W55
No mechanical damage
ARs<t (1.0%R-+0.05Q)

AEC-Q200 Test 13/MIL-STD-202 Method 213

30K, IBEMRE: 100g's, BKoRFFERTE: 6ms, =47Rm@& 3 )X, 3% 18
e

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
ALER: 2 REIRER.

s Fe Rl W55 Pretreatment: two times reflow soldering.
Vibjfation No mechanical damage 85%: 10Hz~2000Hz, fNIRE: 59g's, —MEHF 20min, X, Y. Z =N AME
ARst (1.0%R-+0.05Q) BAAE 12 MEER, 336 MER.
Frequency: 10Hz ~ 2000Hz, acceleration: 5 g's, a loop 20min, X, Y, Z three
directions, each direction 12 cycles, 36 cycles.
[pe=E3e" T LI AEC-Q200 Test 15/MIL-STD-202 Method 210

Resistance to
Soldering Heat

No mechanical damage
0.5%. 1%: ARs# (0.5%R-+0.05Q)
5%. 10%. 20%: /AR<z* (1.0%R+0.05Q)

270°C+5CE518, {R¥F 10s+1s.
Lead-free solder bath at 270°C+5°C for 10s+1s.

Homd
Thermal Shock

Fe Rl Wi5ifs
No mechanical damage
0.5%. 1%: AR<t (0.5%R+0.05Q)
5%. 10%. 20%: AR<z* (1.0%R+0.05Q)

AEC-Q200 Test 16/MIL-STD-202 Method 107
-55°C (15 47#)~EiR(s20 #)~155°C(15 43%#), 300 MEER.
-55°C(15min)~normal temperature(<20s)~155°C(30min) , 300 cycles.
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Iltem Specifications Test Methods
AEC-Q200 Test 17/AEC-Q200-002
ESD B%E8 R, T r] i5i45
e - ARIER BRI, E. ARME 1R
Electrostatic Discharge No mechanical damage
(ESD) ARS£(3.0%R+0.05Q) Human Body Model,1 pos. + 1 neg. dlscharges
B ’ 0402/0603: 1kV; 0805: 2kV; 1206 KDL E: 3kV.
3815
ﬁﬁ'u,dmh AEC-Q200 Test 18/IEC 60115-1 11.1
TR M No mechanical damage o
Solderability T 295% 245°C+5°CH#5HE, R¥F 35+0.3s,
o Lead-free solder bath at 245°C+5°C for 3s+0.3s.
95% Cover Min
HERE R TEMEEA AEC-Q200 Test 19/IEC 60115-1 6.2
T.C.R Within specified T.C.R +20°C/-55°C/+20°C/+125°C/+20°C
SEEAL R
—— TREMR, ”ﬂ &igﬁz)fj I8, HAAAR AL AEC-Q200-Test 20/UL-94
o - e V-0 V-1 ATER . REERSMR.
Flammability No ignition of the tissue paper or ) .
. . V-0 or V-1 are acceptable. Electrical test not required.
scorching or the pinewood board
. TRl Wit AEC-Q200 Test 21/AEC-Q200-005
RS L7 AEC-Q200 Test 2U/AEC-Q
Substrate Bendin No mechanical damage Tl EE = (Bending distance):
Test 9 0.5%. 1%: ARs<t (0.5%R+0.05Q) |0402. 0603. 0805: 5mm; 1206. 1210: 4mm; 2010. 2512: 2mm.
5%. 10%. 20%: ARst (1.0%R+0.05Q)|{R$%A}E(Duration): 60s+5s.
- AEC-Q200 Test 22/AEC-Q200-006
i 0402 ‘Qﬁﬁhnh- 5N, {R#F 6?)s+1s
TR No mechanical damage O -

Terminal Strength

0.5%-. 1%:
5%. 10%-.

ARst (0.5%R+0.05Q)
20%: ARst (1.0%R+0.05Q)

0603 K LA EHEMA: 17.7N, R 60stls,
0402Appling force 5N for 60st1s.
0603 and above Appling force 17.7N for 60s+1s.

AEC-Q200 Test 24/AEC- Q200 -001

X . 9vdc #) 32vdc ($H{LEEREIL 500A) . 24 1.0vdec BIHEE. SMEEF
R A1 AT I e R EIA HE S
REHEM 1 BT
Flame Retardance Not 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 12.1
faizea e 1000M Min R SEREHEM 100vV+15V BERBEE, *F 198, AENMREEEE.
Insulation Resistance Apply DC 100V+15V between substrate and terminations for 1min, then check
insulation resistance.
IEC 60115-1 12.2
- ERRSERELIAY) 100V/s BREEMBRERZ KT B ENEREE,
it ebL HEHR I A i

Voltage Proof

No breakdown or flashover

1R ¥ 60s5s.
Apply max. overload voltage of AC RMS at a rate of approximately 100V/s
between substrate and terminations for 60s+5s.

R A ()3 A
Short Time Overload

T r] Bi5i45
No mechanical damage
0.5%. 1%: ARs<t (1.0%R+0.05Q)
5%. 10%. 20%: AR<* (1.0%R-+0.05Q)

IEC 60115-1 8.1

25 BEEMERESSATATBE/AR (BERME) , FE5H,

2.5 times rated voltage or max. overload voltage(current) whichever is lower
for 5s.

RiRSE
Operation at Low
Temperature

T r] Bi5i45
No mechanical damage
0.5%. 1%: ARs<t (1.0%R+0.05Q)
5%. 10%. 20%: AR<t (2.0%R-+0.05Q)

IEC 60115-1 10.2

-55°C+5°C, Fetadh 1 /\Bf, FERE (R ST REE (BUEME) 45 547
th, Ftadk 15 2.

-55°C15°C, 1h without load, rated voltage (current) or limiting element voltage
whichever is lower for 45min, 15min without load.




/ - MESR
FENGHUA

(4 £ & Continue)

CHIP RESISTOR

= fr MR 77 5%
Item Specifications Test Methods
753%— Method one:
P WALV THALTE: 3 IRIBIATSE+100 Vil FENEEA .
No mechanical damage Pretreatment: three times reflow soldering +100 times temperature shock.
AR<#(5.0%R+0.05Q) g, 1EiR: 105°C+3°C, KUERTE: 1000 /BT,
Soaked in industrial oil with sulfur substance contained 105°C £3°C 1000 hours.
7535= Method  two:
ASTM-B-809-95:
TR W55 BEFN AN B NMRASA, RE: 60C+3C,

R
Sulfuration-Resistant

No mechanical damage
AR<%(1.0%R+0.05Q)

JRE: 91%RH ~93%RH, HERTE: 1500 /AT,

ASTM-B-809-95:

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

TRl B A5t
No mechanical damage
AR=+(1.0%R+0.05Q)

53%5= Method three:

EIA-977

WE, (8R: 105°C+3°C, MEATIE: 1500 /AT,

Sulfur fumigation, constant temperature:105°C+3°C for 1500 hours.

& ZEREFEshZEE Product characteristic curve

*$1757 R Derating Curve

BEATE A

Percent Rated Load

-85 (°C) 70 (°C)
100 ]
80
\\ Operating
&0 Temperature Range =
\ -85°C-155°C
40
N
20 \
o
-75 -50 ] 25 50 75 100 125 155

H1E B B Ambient temperature {°C)

1 HEAERNMERERT 70CH, EFIEAE (FENRSFELR) R ERME TR,

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.

¢ % Packaging

a5 IIME  Packaging can refer to the appendix
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1= Appendix |
¢ HEEFEHE R~T Recommend Solder Pad Size
* H3tE A S Chip fixed resistorEL{iLunit: mm

| B B PEL %% S B E PEL
Thick Film Resistor and Thin Flim Resistor
S Type A B C
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 1.75+0.1
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(2W) 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 4.5040.1 6.40+0.1
* [E R H 2% H8 FE 2E Thick film chip network resistor
B{unit: mm
S 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 1.251£0.05 0.6510.05 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, 2RO1&! S &including:RC-MYO4, RCMY04, RH-MY04, RHMY04
2, 4R01#SH Fincluding:RC-MY08, RCMY08. RH-MY08. RHMY08
&% 3. 2R02Z!S&including:RC-MT04, RCMT04, RH-MT04. RHMTO04
Rem:arks 4, 4R02%!E4H%including:RC-MT08, RCMT08, RH-MT08, RHMTO08
5. 4R03#!SH Zincluding:RC-ML08, RCML08, RH-ML08. RHMLO08
6. LiARISRARER THRFEREES.

The above description applies to all types in the appendix.
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@ 4% Packaging

* YRHERE Paper Taping
ERF01005. 0201, 0402 . 2R01. 4R01. 2R02. 4R02:
For 01005, 0201, 0402 . 2R01. 4R01. 2R02, 4R02:

PO
T T
® DO Bl
Bt Ty PR | = =l =k
i B N ) ]
LTH omomomomooae
L L Wy / It a
P A -
01005 0402
0201 RCMTO4
RCMTOS
B {unit: mm
A SType A B W 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 0.7740.05 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{unit: mm
A SType P PO P1 ®D0 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 1.500.10 / 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

ERF0603, 0805, 0508, 1206, 0612, 1210, 4R03:

For 0603. 0805. 0508. 1206. 0612, 1210. 4RO03:

T

®DO PO
O o——0—0= £
N s [
0 W o ) |
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B {unit: mm

AEType 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 1.7510.10
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 1.9040.20 8.00+0.20 3.50+0.05 1.7510.10
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 1.7510.10
4R03 3.50+0.20 1.90+0.20 8.00+0.20 3.50+0.05 1.75£0.10
B {Zunit: mm
T
S Type P PO P1 ®DO [E R PE RS R R PR aERAEE®R
Thick Film Resistor and PE Metal Foil
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 1.5010.10 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 4R Embossed Taping
&EHF2010, 2512, 1225:
For 2010, 2512, 1225:
-::I:-DD FO
]
Pany AL Pan) T Py A=
'\|_/' }'x:]_/ B0 '\.l_/ L L w1 [
pu vy S s
2Hd B *
bl R 0 )
F F1 s PD1
B {unit: mm
S 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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B {Zunit: mm

KO
B PH 2S5 R -
FIRE . BRR | serEEe
#SType P PO P1 ®D0 ®D1 o : PR
Thick Film Resistor Metal Foil
and Thin Film ]
. resistor
Resistor
2010 4.00+0.10 4.00+0.10 2.00+0.05 1.50+0.10/-0 1.50+0.10 0.8410.10 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 A
B
aLa D[ SUE |
[ ] i
o ]
W
T
EA \Lunit: mm
BT
M T A B C D
Reel Type S Type W
01005, 0201
0402, 0603
0805, 1206
78+t 1210, 2R01 178+2.0 9.5£1.0 12.5£1.5 2.0£0.5 13.0£0.5 21.0£0.5 58.0+2.0
Zinch 4R01. 2R02
dia.Reel 4R02. 4R03
0508, 0612
2010, 2512
1225 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%&F
13inch 0603. 0805 330£2.0 | 9.5%1.0 13.4+1.0 2.0t0.5 | 13.0+05 | 21.0:0.5 | 100.0%1.0
dia.Reel 1206

@ GHE%EES Taping Ability
E+#Hi}1 Top tape peel strength
EHHI5RER11g~70g (0.1N~0.7N) , EE: 300mm/min, 2 TIIREER R IFEHHEHFINR.
Peel strength is 11g~70g (0.1N~0.7N),with speed of 300mm/min,and should not have flash and

tear after peeling.



‘MIES#E
FENGHLIA

/

CHIP RESISTOR

SR 77 3% Test method:
165° ~180°

ot
carrier tape

21771

/eling direction

N

T

T
- top tape
[ A
bottom tape
HEMEIEM, FTHERS. KRSAR.
Resistor is free, no sticking to top tape and bottom tape.
HESMRFHRERE, BRRFLIiming.
Resistor is easy to take out from carrier tape and chip hole have no mechanical damage.
& B3 % & Packaging Quantity
BEGE 73T 133 ~F
Packaging style 7inch dia.Reel 13 inch dia.Reel
0402, 2R01 0603. 0805
BE 2R02. 4R01 1206, 1210 0201 0603, 0805
= 01005 0201 : ; 2010, 2512 : 1206
Type 4R02 4R03. 0508 . 1225 0402
0612
e
_ 20000 15000 10000 5000 4000 50000 20000
Quantity (pcs)
¢ |EC E-24, E-96RFIEERERBRR
IEC E-24, E-96 Series Resistance Cross-reference List
* E-24 RFIE-24 series (x10"Q)
(Bfiunit: 0.001Q. 0.01Q. 0.1Q. 1Q. 10Q. 100Q. 1kQ. 10kQ. 100kQ. 1MQ. 10MQ. 100MQ. 1000MQ)
%<— 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
* E-96ZFIE-96 series (x10"Q)
(Bfunit: 0.001Q. 0.01Q. 0.1Q. 1Q. 10Q. 100Q. 1kQ. 10kQ. 100kQ. 1MQ. 10MQ. 100MQ. 1000MQ)
% Table Two:
1.00 1.33 1.78 2.37 3.16 4.22 5.62 7.50
1.02 1.37 1.82 243 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 5.1 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 4.12 5.49 7.32 9.76
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* E—96R%106038 S (FFHMLITIREK) K (BEERBIIER)
E-96 series(0603) {multiplied Cross-reference List) And {Resistance Cross-reference List)
&= Table Three:

FeHmultiplied | x10° | x10' | x102 | x103 x10% | x105 | x106 x107 | x10" | x102 | x10?2 x10°
K Fcode A B C D E F G H X Y Y z
%< Table Four:
ke | evempimm | o= | EOORIREA | R E9RIIRE | RS e ouzgimm
code E-96 resistance e resistance e resistance e E-96 resistance
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

& E R PR PR (B X FE R ARic AL

Description for Resistance Value Code and Marking of Thick Film Chip Resistor
* PH{E{CHES Resistance Value Code
FT B E RS R R E R LS E iR 2 1ETHY .
All the resistance value code of thick film chip resistor is corresponding with the marking.
* ¥Rig Marking
* E-24%%) (0603, 2E5%) : RAZMHFRT, AI_MURTEEEBHET, FZRRTEUOMRSH.
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.

f5IFor example m ﬁ 30K Q ﬁ _> 330Q
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*E-24751 (0603, <X1%): FE=UHFIRICTAEM TELKIRS.

E-24 series(0603. <+1%): One short bar under marking letter.

f5IFor example:

*E-96ZRFIFNE-24 %% (0508, 0805, 0612, 1206, 1225, 1210, 2010, 2512, *£1%& *0.5%) :
AXBMUHFRR, BIZURRERETIRT, SHMARRE0MRSGH.
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.

{5lFor example:

*E-96 &%) (0603, <*t1% ):
AXRB=RERE, AIRARRE-I6RFIBERBE, F—UFERRTRERE (WR=MRD) .
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 ).

f5iFor example: .: 3 DE : _* 2M Q

* B E Pl “R” 3Rix The decimal point should be expressed by “R” .

f5lFor example: ! 5 R 6 —’ 5.6Q — 550)

*FEREEEALL “0” %R The jumper should be expressed by “0”

f5lFor example: H _> oQ

*<0402/ = @BAMERRIC : For the chip resistor (0402) |, there is no mark on the glass side.

f5IFor example: _:|

*HE I ECHR/ERTIR B IBERRIE R R E: —RUASIAIEC E24RFIRFRIEEMNIRE RIS .

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-lEC serial for replacement.
*BEPIFMEAREHRERE, NRBHEEEREIRFARD .

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

& SRR PR PE B XA BRI R

Description for Resistance Value Code and Marking of Thin of Thin Film Chip Resistor
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* BA{E{XTE Resistance Value Code
I EEREASRT 5 —R AN B ERBEERR.
All resistance value code of thin film chip resistor used four digits.
{5lExamp | e
TD03G4701BT
MR SRR, W: 4701=4.7KQ; 1R50=1.5Q
To use four digits codes represent resistance value,
{GlExample 4701=4.7KQ 1R50=1.5Q
* ¥Rig Marking
*Y PR B R A FE24F0EQ6 RTIRT, ASERAEICRTI.
When resistance value belongs to E24 as well as E96 series, we suggest preferentially use E96 series.
fflExample 10K=1002, #103
*=>0805/ @#Rid For the chip resistor (=0805) :
ARAMUBFRR, BIZURTEEETYIRT, FEOURRI0 BRAH.
Express the resistance value with four digits, the first three digits are significant figures and the fourth denotes the number of zeros.

f5lExample

!1[][]3! 100KQ

*0603#x12 Marking for 0603 Size Resistor
A0603-E96FF: RA=MIRBRR, FI_RRE-9RIIBENRD, F—UFERNFHNE (RR=ZMEFM) ;
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).

BE— -

A0603-E24RF: RAZMHFHRR, SI_RREREAEHF, FZMERRI0 BRGFH.

f5lExample

Express the resistance value on the glass side with three digits, the first two digits should be significant and the third denote number of

m — 30K ()

* AN SR “R” &R The decimal point should be expressed by“R”.

Zeros.

f5lExample

f5IExample

HE — -

*<0402 =& : TMEFRIE For the chip resistor ( <0402 ) , there is no mark on the glass side.

flExample
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& FEL AT 440 B BE PR B X A A A e AR

Description for resistance Value Code and Marking of Current Sensing Thick Film Chip Resistor

* [H{ERT Resistance Value Code
FR AR RN EE £ R4 —R B U SR ERBER.
All resistance value code of current sensing thick film chip resistor used four digits.

f5IExample
RBFO3MRO10F T
PO S5R7, : RO10=10mQ; 30M1=30. 1mQ

To use four digits codes represent resistance value,

fjIExample R010=10mQ; 30M1=30. 1mQ

* 52 Marking
*E-24FNE-96 2% (0508, 0805, 0612, 1206, 1225, 1210, 2010, 2512, <=*5%) : RAMEAFRIZKE.

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.

FRIERAS FEESEE 5l
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& /M SERNBEHNHTF)
xMxx (Contains two significant digits after the decimal point.) 5M10=5.1mQ
10mQ<R<100mQ (BE/MSE—HF)
xxMx (Contains one significant digit after the decimal point.) 30M1=30.1mQ

*E-24FNE-96FRF (0603, <*5%) : FR=HIFRICHRRE.
For the chip resistor (0603, <+5%), when resistance value belongs to E024 and E96 series, we suggest preferentially use three digits.

FRIERAS FEESEE 5l
Mark Code Resistance Value Sample
VOx 1TMQ=R=9mQ V05=5mQ
Vxx 10mQ=R=99mQ V33=33mQ
Rxx 100mQ=R=999mQ R100=100mQ
1MQ<R<10mQ (B&/MNRE—NAHHTF)
xMx (Contains one significant digit after the decimal point.) 5M10=5.1mQ

*<0402 =R AENRIFRIC.

For the chip resistor (<0402) , there is no mark on the glass side.
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*E IECARERTIMB ARG RRGE: —RUASIEEIEC E24RT AR EMNIRICRRS 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-lEC serial for replacement.

*BEPIFMCARHRERE, MRS REVRIFRT .

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

& 5B PHEE A AR Chip Resistor Instructions For Use
* KERAUTHRIMETRA, MEETESZEIRN:
1. EESTEBRRE, BFEK, A KER. BILBETINER.
2, EPSNEEREAMRXANE, RAERSSHMEFER.
3. EFMRENMS, SENSBEMHESE, 8FES RS, 85, ZS4KR. Z8sKE.
4, EEGRBETEHBEIBECHEAMSER.
5. HEFFERENIMG. B, SEHGSRISMHTER.
6, ERAWMBREMEEMRZES ~RNERTER.
v BERFERRNEER SRSk AN ERTE RS
8. AKEMEBMNEMZENE. B THREEMNAFKARTE, ERERMBHRMAMEIFRN AN, HEBAES (BHH) Bk
430y, MBEEERELXERANTE), FHASTREHITON/OFF, NEETZRIUNESE. ERNITEENEE, UATHRRE
FIEZRIKRN, B2, REERMEAMES, BEMEREBRANTHRETENO/OFFMEEGTFERE, ERSFE LTI

~

* 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, NH3, SO, and NOzetc.
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.

& %75 75% Storage Conditions

imE5'C~30°C, MHIEE30%RH~70%RH. BINEFE LIXEFLHGHTHIMEREA.

T: 5C~30C, RH: 30%RH~70%RH. The products are suggested to be used within twelve months when received, and the storage
condition mentioned above should be followed.

¢ T REREEED
1 BRRABIESFENENINE, BEHENENIRSHBFE TSN~ RIEEMAT R =L S EmRE.
2. AEFEESRNZ/ID, AWRESRIFSAEBF R,

3. FERIREFBA, KKK~
4. ATHEHRE. BTRE. NIZREUREMTRASRE. HARSIEEXRANRE LM, BELEASRLOFRKA. XE~RERX
KRiE P HIMPER A R T RESHASERH = EHIF.

@ 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.
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4, 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.

& /&1ESoldering
° RIRER: BHEREERFBEI-STD-020LBEFIE, BHRERUNT:
Reflow soldering requirements: The device reflow soldering requirements meet the J-STD-020

lead-free reflow soldering. The specific requirements are as follows:

/— SL.l;:lnF:I':nar1‘TF 2T, -\

iy

- 1

Max. Ramp Up Rate = 3°Cls P
Max. Ramp Down Rate = 6°Cls

@ T T

= . t A

=

@ ¥

.

@

o [ Tomin_

E %

@ ts

=

25
l——————Time 25°C to Peak

Time =

*FHBEZ ( Ramp-up rate (TL-TP)) :>3/s°C

*FEiBIERE (Ramp-up rate(TP-TL)) : <6/sC

*i#iEE (Preheat/soak ) : 150°C -200 °C (TSmin to TS max ) :60-120s

“&HB%%217°C A L8 Time above217°C of liquid phase (TL) : 60-150s.

*Tei& =im/E Maximum temperature of Tc: 260°C

* B FKIEIERTE] Maximum welding time: 8min max.

*IE{EB B Tp=Tc-5°CLAARYETIE] Tp Time tp within the range where peak temperature Tp = Tc - 5°C: 30s

*FEERE DA Z EREXRE : 3XXMinimum number of reflow soldering cycles the product can withstand: 3 times
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o CHIEEAER Requirements for wave welding

300
250
— IR
P 200 === PCBE
i
" 150

0 .
=30 0 30 60 90 120 150 160 210 240
Hills] ——>
*Fi HGE B E oK A (8] Preheating temperature requirement: 130 -160 time: 60-90s

*{HAE TR S| I7E2 6 O CIERHEF = ZEE10s  (Sn93.5-Ag3.0-Cu0.5)

The pins of the plug-in components stay in the 260 solder channel for 10s.

* HEFRIEE AR Recommended solder alloy: 96.5Sn-3.0Ag-0.5Cu
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O f&ITR A Revision History

FRA Version | BEA Date | f8iTM%A Change Description

f&iT#4I\ Checked by

I 0 2026-04-20 | -I&k The original version.

EXE Wenxuan Tang

i ERFTRE . AE R RAENA. EERREEN, NERBEBIEASTTAITEMZAENF, EA~REEHFSL PN BHEF.

Remark: Information provided above is intended to indicate product specifications only. Fenghua reserves all the rights for revising this

content without further notification, as long as products are unchanged. Any product change will be announced by PCN.






