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High PrecisionThick Film Chip Fixed Resistor Automotive Grade

" KIESER
FENGHUA

@ IF{E Features

CHIP RESISTOR

* & AEC-Q200 SSZEARAAEE R

- Compliant with AEC-Q200 standard

* (KN, EER - Miniature and light weight 1003
* ENERESRIER - Suit for reflow and wave flow solder
* EERARK, HS5EMEERZTA - Low assembly cost, suit for automatic SMT equipment
* AISEI0.1% FRIERE - Can achieve %0.1% resistance accuracy
* EPRIRE R HATIAE|+25ppm/C - The resistance temperature coefficient can reach +25ppm/C
* BRI IESE - With excellent sulfuration-resistant performance.
* 54 RoHS #54%EK - Compliant with RoHS directive
* FFATEEKR - Halogen free requirement
* BRI LR MSL1 - MSL Class:MSL1
ORI FA%iE Application
REBRTRE, Tilngs, TS,
Automotive electronic devices, industrial equipment, industrial measurement.
OB EFRRE Part Number
AS R 06 G 1003 B T 13
ks | BEVERS | aone BIRRER MIAERS MEREEERS | afsRfs | TEARRS
Product Rated Power T :_ Co-lc:i,_e RS Resistance Resistance Packing Style Hozl T
Code Code oz T.C.R Code Value Code Tolerance Code Code Code
HE . s ERBH
ke | wx || ks | ws | B | TORN sww coazon . pr | e | memE | s %;ﬁgf re | =
Code | Rated || Code | Type || 24| o ANRREEETF, 2= | Code | Tolerance || Code Style Code | Reel
Power RRBRHEFETHD Type
.
Three digits (E-24
series): The first two B 4010
2 e 5 digits are significant +0.1%
EMEEE . . .
- figures and the third one 7 E~T
B E F 14 H +50 denotes number of zeros. = | B
TE AR 05 10805 - Mgy (E-96 &%) : Bl Blank | 7inch
High SRR BEYEF, M Reel
Precision g%mﬁﬂ%ﬂ%ﬁ%ﬂ@’l\ C +0.25%
Thick Film Four digits (E-96 s
Chip series):The first three Tape
Fixed digits are significant T &
Resistor figures and the four one Reel
Automotive denotes number of zeros.
Grade IS A R &R, Decimal D +0.5%
point should be 13 &
+ expressed by "R” . TER
R 3 06 1208 8 =2 {5140 Example: 3 13inch
103=10KQ (E-24) Reel
1003=100KQ (E-96)
1R0=1.0Q  (E-24) F | +1.0%
000=0Q




" KIESER
FENGHUA

/

CHIP RESISTOR

@ 45#H) Construction

fZEIR Ceramic Substrate
%54 Bottom Electrode

E B4} Top Electrode

HPE{F Resistor Layer

.@

—)R{®+P Primary Overcoat

ZX4R$P Secondary Overcoat
um Rk Edge Electrode

ch(a]EE 4% Barrier Layer
SMNEREEAR External Electrode

e® &

@O ®e ®|le|ee

©6B0 @
O R Dimensions

©

A2 Rt Dimensions(mm)
Type L w t a b
0805 2.00£0.10 1.2510.15 0.55+0.10 0.35+0.15 0.40+0.20
1206 3.204£0.20 1.60+0.15 0.55+0.10 0.45+0.20 0.50+0.20
@5 % Derating Curve
-55°C 85°C
100
80 \
WS S 5
Percent Rated Load
. N\
o

-75 -50 -25 0 25 30 75 100 125 155
PR E Ambient temperature (°C)

1 HEPEEANIERERT 85Ch, HIERT (FEBR) RLARMLE T,
Note1: For resistors operated in ambient over 85°C rated load (rated current) shall be derated in accordance with the above figure.

-551C 125

100

80

B AR A - \

Percent Rated Load \
10

; \

o

-75 -50 -25 1] 25 50 75 100 125 155

YR TEPEE (°C) Terminal temperature

2 B ERAFERFERE LR, HRIE LR EEGHER T EDREER.

Note2: When exceeding the above terminal temperature,please reduce the rated power according to the above power reduction curve.
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@EF8h% Temperature rise curve
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1 LFF (°C) Temperature Rise(°C)

B % (%) Power Rating(%)

d: RERE LA, ATERARARMKEGMNESN, RBEMKR. ERERTE, HERERE.
Note: 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..

OiE{E Ratings

LR BREEE RAEAGBEE
=] o S Th I
2S 8SCTEE b% Limiting Element Max.Overload .BH{E’EEI
Type Rated Power at 85°C (W) Resistance Range
Voltage (V) Voltage (V)
0805 1/4 150 300 100KQ <R<5.1MQ
1206 1/3 200 400 100KQ <R<5.1MQ

1, BRAERKZRENE. Current of DC or AC RMS value.
) 2. E=VPxR TR PRER R P& ch RO ME;
£ Note E: $ERE Rated voltage(V); P: FELNZE Rated power(W);

3. R: #r#RBA{E Normal resistance(Q)

HEEZRH T.CR (ppm/C)
Jp=1 =
= ,Fﬂ{E'EE RHRPR{E 21 RZE Resistance Tolerance
Type Resistance Range
10.1% 10.25% 10.5% +1.0%
0805
100KQ <R<5.1MQ +25 or £50
1206

@ MK 75 5% Reliability Test Method

=i L3 MR T 5%
Item Specifications Test Methods
EiREE Fo Rl WA AEC-Q200 Test 3 /MIL-STD-202 Method 108
High Temperature No mechanical damage | 1000 /\&f @ T=155°C, Ai@H.

Exposure (Storage) AR<=* (0.5%R-+0.05Q) |[1000 hrs. @ T=155°C. Unpowered.

o WAk L AEC-Q200 Test 4/JESD22 Method JA-104
No mechanical damage | -55°C(30 &3 #h)~&EiR(<1 4#h)~155"C(30 43%#), 1000 MEIF.
AR<=* (0.2%R+0.05Q) |-55°C(30min)~normal temperature(<1min )~155°C(30min) , 1000 cycles.

BEEEER

Temperature Cycling
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ltem Specifications Test Methods
AEC-Q200 Test 7/MIL-STD-202 Method 103
=a=e T r] 545 IRE 85C, IR 85%RH, 10%FENE (BiR) THHEESTHIRREE (B
==
) - No mechanical damage | &/\M&) , HE 1000 /\BF.
Biased Humidity
AR+ (0.2%R+0.05Q) 85°C/85%RH,apply 10% ofoperating power(current) or limiting element voltage
whichever is lower for 1000hours.
JIS-C-5201-1 4.25 / IEC-60115-1 4.25.1
85°CH & T vl 545 85°C£2°C, 1000 /B, BIEINE (BR) THEBEEESTHRREE (Bl&/ME,
No mechanical damage 18 1.5 /NBS/#7 0.5 /BT,
85°C Durability 9 & N het
AR=t (0.2%R+0.05Q) 85°C £2°C, 1000h, operating power (current)or limiting element voltage whichever
is lower for 1.5h ON/0.5h OFF.
JIS-C-5201-1 4.25 / IEC-60115-1 4.25.1
TS T r] i A5 125°C*£2°C, 1000 /B, 43%FEINER (BR) THHEEESTHRREE (B
) ) No mechanical damage =&ME) , 18 1.5 NBJ/EE 0.5 BT,
Operational Life
ARs#% (0.2%R+0.05Q) 125°C+2°C, 1000h, 43% of operating power (current)or limiting element voltage

whichever is lower for 1.5h ON/0.5h OFF.

[R5l

Resistance to Solvents

RSB, TR
Clearly marked,No

mechanical damage

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

RTE=MIBT 3min /FIEK 10 Ok, = Rl 3 B, BAKEEARBTER, HE
ERTHENREHI TR TR,

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

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

T r] i A5 s . , © ot g — s v
1; qu:l_l—_ﬁ_ ) IE#%Z?&; ﬂl§1ﬁﬂﬂ@§ 1009 S, 57](/5“?3??9:5‘“@ 6m3; :Kﬂi/_\ﬁ]% 3 IN :,H\: 18
LA No mechanical damage |~
R o
Mechanical Shock ARs% (0.2%R+0.05Q) ’
Positive half wave, peak acceleration: 100g’ s, pulse duration: 6ms, three axis six
to each 3 times, a total of 18 times.
o AEC-Q200 Test 14/MIL-STD- 202 Method 204
T B DLA5AR p . , . N
__ , S : 10Hz~2000Hz, fNEE: 59’ s, —MEIF 20min, X, Y. Z =ANAEE
#zh No mechanical damage ) ]
I ANFEE 12 MEIR, #36 MEIF.
Vibration AR=t (0.2%R+0.05Q)
Frequency: 10Hz ~ 2000Hz, acceleration: 5 g’ s, a loop 20min, X, Y, Z three
directions, each direction 12 cycles, 36 cycles.
i 245 7 F AT RIRLS AEC-Q200 Test 15/MIL-STD-202 Method 210

Resistance to Soldering

No mechanical damage

270°CE5°CH#1l, x¥F 10st1s,

Heat AR<=* (0.2%R+0.05Q) |Lead-free solder bath at 270°C*5°C for 10s*1s.
o TR DL A54R ACE-Q200 Test 16/MIL-STD-202 Method 107
Fiats
No mechanical damage |-55°C (15 4344) -EiR (<20 #) -155C (15 43%h) , 300 MEIR.
Thermal Shock
ARs#% (0.2%R+0.05Q) -55C(15min)~normal temperature(<20s )~155C(15min) , 300 cycles.
ESD 22m e AR AEC-Q200 Test 17/AEC-Q200-002
i ) ABER BRE, E. SRS 1 K.
Electrostatic Discharge No mechanical damage
Human Body Model,1 pos. + 1 neg. discharges
(ESD) AR=t (0.5%R+0.05Q)
0805: 1kV; 1206: 2kV.
R RS AEC-Q200 Test 18/IEC 60115-1 4.17
- es| -1 4.
AR No mechanical damage ASCLSCIMN, 13 35203
+ , F 35+0.3s,
Solderability AIRER=>95% )
Lead-free solder bath at 245°C+5°C for 3s10.3s.
95% Cover Min
HIERE R EHEERA JIS-C-5201-1 4.8 / IEC-60115-1 4.8
TCR Within specified T.C.R +20°C/-55°C/+20°C/+125°C/+20°C.
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Item Specifications Test Methods
TEEMR, HRRE RS
TR ¥R, MARMNAEEERL. | AEC-Q200-Test 20/UL-94
3 No ignition of the tissue paper | V-0 5 V-1 AT#E5% . AEEBE SR .
Flammability . )
or scorching or the pinewood | V-0 or V-1 are acceptable. Electrical test not required.
board.
ot TR D455
ERTHhife g AEC-Q200 Test 21/AEC-Q200-005

Substrate Bending Test

No mechanical damage
AR<Z* (0.5%R+0.05Q)

EphEEE(Bending distance): 1206, 0805: 2mm; {RiFRT[E)(Duration): 60st5s.

IR

Terminal Strength

TR B A5
No mechanical damage
AR<Z* (0.2%R+0.05Q)

AEC-Q200 Test 22/AEC-Q200-006
A 177N, {R#F 60st1s.
For 0805. 1206 : Appling force 17.7N for 60st1s.

AEC-Q200 Test 24/AEC-Q200-001
9vdc % 32Vdc (SHEIEEREIL 500A) | #EXH 1.0Vdc WEE. EEESR

FRR I ATk
mAHEM 1 B
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.
st B IEC 60115-1 4.6
. _ ERRSEREEM 100V+15V BEREE, REF 158, REMNRSEEE.
Insulation 1000MQ Min
Apply DC 100V+15V between substrate and terminations for 1min, then check
Resistance . . .
insulation resistance.
IEC 60115-1 4.7
E 8] LA 24 IR ZR s HEATR AL SRR ENREE,
e - ERRSERELIKEY) 100V/s BREEMBBIE & XD AEE EMREE

Voltage Proof

No breakdown or Flashover

{R#%F 60s5s.
Apply max. overload voltage of AC RMS at a rate of approximately 100V/s

between substrate and terminations for 60s5s.

IEC 60115-1 4.13

N, . TR 455 N
EEL b oRRE=1 - 25 EHERERR AT AREE (BREME) , HE59.
. No mechanical damage
Short Time Overload 2.5 times rated voltage or max. overload voltage(current) whichever is lower for
AR=t (0.2%R+0.05Q)
5s.
F33%—: ASTM-B-809-95
e BENE AN EEGMREASA, RBE: 60CE3C,
TR DLA5s

AR It RE

Sulfuration Resistant

No mechanical damage
AR<£(0.5%R+0.05Q)

TR 91~93%RH, HERTE: 1500 /I,

Method1: ASTM-B-809-95

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

TR ILA5R
No mechanical damage
AR<Z(0.5%R+0.05Q)

FEZ: A, 18R 105°Ct3°C, HMERE: 1000 /AT,
Method2: Soaked in industrial oil with sulfur substance contained 105°C£3°C
1000h.

€% Packaging

BEFRMMIF Packaging can refer to the Appendix.
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Mis% Appendix |

QHEERERT Recommend Solder Pad Size
*H R EEHPA2E Chip fixed resistor B4 unit: mm

[ A% e BE % S5 B B FEL
Thick Film Resistor and Thin Flim Resistor
- #S Type A B ©
L 01005 0.17+0.03 0.60+0.03 0.22+0.03
0201 0.23+0.05 0.84+0.05 0.3840.05
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(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 4.50£0.1 6.40+0.1
*[E R R M4 BB FE 82 Thick film chip network resistor
BT 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 0.2040.05 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 0.4040.05 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 #SH% including:RC-MYO4, RCMY04, RH-MY04, RHMY04
2. 4R01 #5845 including:RC-MY08. RCMY08, RH-MY08. RHMY08
&% 3. 2R02 #5485 including:RC-MT04, RCMT04, RH-MT04, RHMT04
Remarks 4. 4R02 ﬂ%@,ﬁ?nCIud?ng:RC-MTOB\ RCMT08. RH-MT08., RHMTO08
5. 4R03 #58 % including:RC-ML08, RCML08, RH-ML08, RHMLO08
6. LIABISHBERTMIRIRBES.
The above description applies to all types in the appendix.




XI{ES#
FENGHUA

CHIP RESISTOR

-

&% Packaging

* YRR Paper Taping

&M 01005, 0201, 0402 . 2R01. 4R01. 2R02. 4R02:
For 01005, 0201. 0402 . 2R01. 4R01. 2R02. 4R02:

PO
T i
A Ty PR | = =[] =k
) B L) T ]
vTH o omomomomooae o
L L W / It u
p 1
01005 0402
0201 RCMTO4
FCMTOE
B unit: mm
5 Type A B W F E
01005 0.45£0.02 0.2520.02 8.00£0.02 3.50+0.05 1.75+0.05
0201 0.70£0.10 0.4020.10 8.00£0.20 3.50£0.05 1.75+0.10
0402 1.15¢0.10 0.6520.10 8.00£0.20 3.50+0.05 1.75¢0.10
2R01 0.97+0.05 0.7740.05 8.00£0.20 3.50£0.05 1.75+0.10
4RO1 1.57+0.05 0.7720.05 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 1.200.10 8.00£0.20 3.50+0.05 1.75+0.10
B unit: mm
A2 Type P PO P1 ®DO 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 4.0020.10 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 2.000.10 4.00£0.10 2.00£0.05 1.50+0.10 / 0.60£0.10
4RO1 2.00£0.10 4.0020.10 2.00£0.05 1.50£0.10 / 0.60£0.10
2R02 2.000.10 4.00£0.10 2.00£0.05 1.50+0.10 / 0.60£0.10
4R02 2.000.10 4.00£0.10 2.00£0.05 1.50+0.10 / 0.60£0.10
iEFTF 0603, 0805, 0508, 1206, 0612, 1210, 4R03:
For 0603, 0805, 0508, 1206, 0612, 1210, 4R03:
T
®DO PO
L ) A M D ) A= -
¥ A Y i \\m ]
=
DN N O
) w vl L w ) |
P P1
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B unit: mm
AS 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 1.9040.20 8.00+0.20 3.50+0.05 1.75+£0.10
0612 3.5040.20 1.90+0.20 8.00+0.20 3.50+0.05 1.75+£0.10
1210 3.504£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
72 Type P PO P1 ®DO JEREEE PR RS B ER PR EE&RAEEHR
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 1.50£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 -
*EBR 4R Embossed Taping
&EAF 2010, 2512, 1225:
For 2010, 2512, 1225:
-::I:-DD PO
R ;
) AL A T T | =
'\.|_/' ’}é]_/ B0 '\.l_zr v [y '\.|_/' [
e S e
2Hd ] *
L 0 07
F Fl P01
B unit: mm
AE Type A0 BO W F E t
2010 5.5040.15 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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BT unit: mm
KO
JEREER PR K E AR
2 Type P PO P1 ®DO ®D1 M GEZaEERL
Thick Film Resistor e
and Thin Film Metal Foil resistor
Resistor
2010 4.000.10 4.000.10 2.000.05 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 1.5020.10 0.81x0.10 1.0020.10
1225 4.00£0.10 4.00£0.10 2.00£0.05 1.50+0.10/-0 1.50£0.10 0.810.10 1.00£0.10
* 5% Reel e
5]
(S5 Dl {4
|: W [y
& A
W
i
BALT unit: mm
ER/R
M T A B c D
215 Type
Reel Type w
01005, 0201
0402, 0603
0805, 1206
- 1210, 2R01 178£2.0 | 9.5+1.0 12.5¢1.5 2.0+05 | 13.0#05 | 21.0:05 | 58.0£2.0
Zineh 4R01, 2R02
dia.Reel 4R02. 4R03
0508, 0612
2010, 2512
1225 178£2.0 | 13.0:0.5 15.5¢1.5 2.0+05 | 13.0#05 | 21.0£05 | 57.0+2.0
0201, 0402
13 B&~f
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

O 3AES Taping Ability
HE+#Hhi}1 Top tape peel strength
EHHJI5RER 11g~70g (0.1N~0.7N) , iEE: 300mm/min, 2 RIIREER R IFEHAEETTINR.
Peel strength is 11g~70g (0.1N~0.7N),with speed of 300mm/min,and should not have flash and
tear after peeling.

MR 77 5% Test method:
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FAI71A
165° ~180° peeling direction

4Rty
carrier tape

N

\ A

- top tape

I A
bottom tape
HEEMZIE, FTHERS. KRSHAR.

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

A5 MAE BN, B FLEASRG .

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

QX E Packaging Quantity

Packaging style 7inch dia.Reel 13 inch dia.Reel
0402, 2R01 0603, 0805
il 2R02. 4R01 1206, 1210 0201 0603, 0805,
= 01005 0201 ' ) 2010, 2512, ' 1206
Type 4R02 4R03., 0508 0402
0612 1225

HE

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

@®IEC E-24, E-96 R%|BEEAXRMBE®E

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

*E-24 A% E-24 series (x10"Q)
(B3 unit: 0.001Q. 0.01Q. 0.1Q. 1Q. 10Q. 100Q. 1kQ. 10kQ. 100kQ. 1MQ. 10MQ. 100MQ. 1000MQ)

%<— Table One:
1.0 15 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-96 £%1) E-96 series (x10"Q)
(B4 unit: 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 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 3.40 453 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—96 %% 0603 B S (FIAMBIIER) K (EEENKBITER)
E-96 series(0603) {multiplied Cross-reference List) And {Resistance Cross-reference List)

%= Table Three:

33 multiplied x100 x10? x102 %103 x10* %105 x108 x107 x10" %1072 %1072 %1078
X1 code A B C D E F G H X Y Y z
%M Table Four:
ke | evomimm | = | EOoRIRE RS B0 BIRE 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

O EER AR ERBREIRICHN
Description for Resistance Value Code and Marking of Thick Film Chip Resistor

“BH{E{LHE Resistance Value Code

Fi B ERREE AR MR ER S BRI Y.
All the resistance value code of thick film chip resistor is corresponding with the marking.
*fxi2 Marking

* E-24 251 (0603, 2+5%) : RAZMHFERT, AI(RTEBEBNHT, FZMRTTRL 10 RS H.

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
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number of zeros.

{5 For example m q SOKQ q 330Q

*E-24 251 (0603, <E1%): FE=UHFIRIC T AEM FHELKIRA.

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

5] For example:

*E-96 RF5IFN E-24 7% (0508, 0805. 0612, 1206, 1225, 1210, 2010, 2512, *1%& *0.5%) :
ARAMUHFRR, ISR RBERETYIRT, SEARRIEELL 10 HRGH.
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:

*E-96 %I (0603, <£1% ):
ARBA=MRBRE, AIBARRE-96 RIIEERE, F—UFERRRERE (AR=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 ).

wome (RI]M ——p 2m0

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

51 For example: [m q 560

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

{5 For example: H q 0aQ

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

1§]J " example: _:|

*3E 1EC #RERFIMBRERMERITGE: —RRASIEE 1EC E24 RIRFRIREMNIRERTTTE.

22Q

—p 00

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.
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B PRI AR ERE, WRBHENESERENRIFRCE.
To get agreement by both party if the customers have special requirements for the marking.
5 % e PR PEL1E AR B A 1 AT
Description for Resistance Value Code and Marking of Thin of Thin Film Chip Resistor
O[H{EHS Resistance Value Code
A EREE SRS —RANGHEERBERT.
All resistance value code of thin film chip resistorused four digits.
{5 Examp le
TD03G4701BT
AR SRR, : 4701=4.7KQ; 1R50=1.5Q
To use four digits codes represent resistance value,
{5 Example 4701=4.7KQ 1R50=1.5Q
@7#xic Marking
*YPE{EERT AT E24 70 E96 RTIRT, IR E96 R,
When resistance value belongs to E24 as well as E96 series, we suggest preferentially use E96 series.

{5 Example 10K=1002, #+103

*=>0805 = A#RIE For the chip resisitor (=0805) :
ARAMUHFRR, BI=ZURREREETEHT, BHARR 10 BRGH.
Express the resistance value with four digits, the first three digits are significant figures and the fourth denotes the number of zeros.

{5 Examp le

!1[][]3! 100KQ

*0603 #Rig Marking for 0603 Size Resistor
A0603-E96 ZF: RA=MRBRR, AIZRRE-96 RIAENKR, F—UFERRFHND (RR=MFM) ;
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 deno

te the multiplier (see the table three and four).

%5 Example
BE— -

A0603-E24 R7: RA=NHFRT, IR TEAEEHHT, F=URRF 10 BRAFH.
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.

{5 Examp le

m —fp 30K
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* AN SR “R” &R The decimal point should be expressed by“R”.

{5 Examp le

HE — -

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

{5 Example m

@ FE 570 B BEL PR (B A AE R AR g AL
Description for resistance Value Code and Marking of Current Sensing Thick Film Chip
Resistor

@PE/ERHS Resistance Value Code
AR RENEES RT 45— KA R ERBRR.
All resistance value code of current sensing thick film chip resistor used four digits.
51 Example
RBFO3MRO10FT
MRS R, W: RO10=10mQ; 30M1=30. ImQ
To use four digits codes represent resistance value,

{5 Example R010=10mQ; 30M1=30. 1mQ

®7#xic Marking
*E-24 F E-96 2% (0508, 0805, 0612, 1206, 1225, 1210, 2010, 2512, <=*5%) : RAMALFRIZAEE.
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.

FRIZRE FR{EEE w5l

Mark Code Resistance Value Sample

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

1mQO<R<10mQ (B& /MR ERNERETF)
xMxx (Contains two significant digits after the decimal point.) 5M10=5.1mQ
10mQ<R<100mQ (A& /MISFE—HF)
xxMx (Contains one significant digit after the decimal point.) 30M1=30.1mQ

*E-24 70 E-96 &%l (0603, <x5%) : KA={Ikrid{ts.

For the chip resistor (0603, <+5%), when resistance value belongs to E024 and E96 series, we suggest preferentially use three digits.

FRigR FE{ESEE w5l
Mark Code Resistance Value Sample

VOx TMQ=R=9mQ V05=5mQ
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Vxx 10mQ=R=99mQ V33=33mQ
Rxx 100mQ=R=999mQ R100=100mQ
1MQ<R<10mQ (B&/MSE—NEFHEF)
xMx (Contains one significant digit after the decimal point.) 5M10=5.1mQ

*<0402 = @AENRIFRIC .

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

*iE |EC HRERTIFERIEARCRTRAE: —RIARIEIE 1EC E24 RIURFREEMIRMCR T .

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.

B PMIREERRERE, WIRR L RENRIFRC.

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

W5 EBA2EEAEA Chip Resistor Instructions For Use

@K RAUTHHRIMETRA, TSI

1. ERARBINRE, BIEK. W KFER. BILETIBER.

2. EPSNERRBERLRMTT, HERZSHMSER.

3. EERRENMT, HEXRIFEESE, SFEES | BiLE. 88 ZS4HR. —84K5.

4, A mRETHENERNMSER.

5. EFERENEMG. BR%, EBSRIEMEEER.

6. ERWERE MRV B~ REATER.

7. REEERTERER SR KEKAMEEETEL M.

8. FORERMERMEMZENSD. ATHNREERWABKARTRE, ERERMEHABETRFANAN, EATHES (BHEH) A8

SRERY. MRIMEBERELXERANTE), HFAHTREHRITON/OFF, NEEIZARNLE. ARNIMEENRE, BUR
FHRREMNEZNKRD., BHE. REERNSRMES, BATERESRANETREELE NO/OFF WEHETERM, BRMER
LU TR

eApplication 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, SO2, 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.
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@1k 55k Storage Conditions
B 5°C~30°C, H%HEE 30%RH~70%RH. EUENFA LR EEZET+-MARER.
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.

@~ Rt AEEEM

1 BERABTESTENENNE, BEHENERMRSABEE TSR AT M4~ S Emm.

2, ARFEEFRNEND, BrRRBRIPSEEARRE.

3. FEIREFMAT, KEESL AR,

4, ATEHRE. BEFRE. MEREURAEMTRASRE, RAHSIEEXNKANEE LR, BSULEASRARRR. XE~F
X LR E P HIMFESR R TRESFHA S EHSEEHIR.

ePrecautions 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, 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.

@81 Soldering

@EE I ERIZrZ Recommended reflow profile @ % B35 I& 12 %% Recommended wave solder profile

260°C max

150

230°C ~250°C:|
20e-50: |

Temperature

150°C~180C: 60s~1208

Tenperature

\/
V
100 Dip time 3s~6s

Ramp up 3C /e(mez) Ramp down 61C /s(maz)

s

80C~130C:
405~60s

@ HEHEMIRELE Recommended solder alloy: 96.5Sn-3.0Ag-0.5Cu
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@ 1&1iTh Revision History

fiRZ~ Version HXH Date #£1T A2 Revision Content #£iT A\ Reviser

MR BRI ITE .
V3.0 2025-09-04 XI#BA Hanyang Liu
- Appendix: Modify the storage conditions.

-#1n 0805 R~y RAAXEEE. HEhrfE.

V2.0 2025-07-03 #R X LiangyuHuang
Add the parameters to 0805 chip resistor.
V1.0 2024-12-11 -JR kR The original version. F& 7 4E Chencaihua

F EIRFRE . AE R RMEUR. EERATER, NEFRGESUIASTTBITRMZFENF, EA~REEHFSUPKNBMES.
Remark:Information rovided above is intended to indicate product specifications only. Fenghua reserves all the rights for revising this cont

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




	■车规高精密厚膜片式固定电阻器
	High PrecisionThick Film Chip Fixed Resistor Autom
	◆特征  Features
	* 符合AEC-Q200汽车标准相关条款  ·Compliant with AEC-Q200 sta
	* 体积小，重量轻                   ·Miniature and light w
	* 适应再流焊与波峰焊               ·Suit for reflow and wav
	* 装配成本低，并与自动贴装设备匹配 ·Low assembly cost, suit for au
	* 可实现±0.1% 阻值精度            ·Can achieve ±0.1% resi
	* 电阻温度系数可达到±25ppm/℃     ·The resistance temperatur
	* 符合RoHS指令要求               ·Compliant with RoHS di
	* 符合无卤要求                     ·Halogen free require
	* 潮敏等级MSL1                   ·MSL Class:MSL1

	◆应用领域  Application
	*汽车电子装置，工业设备，工业测量。
	Automotive electronic devices, industrial equipmen

	◆型号表示法  Part Number
	◆结构  Construction
	◆规格尺寸  Dimensions
	◆负荷下降曲线  Derating Curve
	◆温升曲线Temperature rise curve
	◆额定值  Ratings
	◆可靠性测试方法Reliability Test Method
	◆包装 Packaging
	◆推荐焊盘尺寸 Recommend Solder Pad Size
	*片式固定电阻器Chip fixed resistor单位unit: mm
	*厚膜片式网络电阻器Thick film chip network resistor

	◆包装  Packaging
	*塑料带编带 Embossed Taping
	* 卷盘 Reel

	◆编带包装能力 Taping Ability
	◆包装数量 Packaging Quantity
	◆IEC E-24、E-96系列电阻值代码对照表
	IEC E-24、E-96 Series Resistance Cross-reference Li
	*E-24 系列E-24 series（×10nΩ）
	*E-96系列E-96 series (×10nΩ)
	*E－96系列0603型号《乘数代码对照表》及《电阻值代码对照表》 

	◆厚膜电阻阻值代码及标记规则
	Description for Resistance Value Code and Marking 
	*阻值代码 Resistance Value Code
	*标记 Marking

	◆电流检测电阻阻值代码及标记规则
	◆焊接Soldering
	◆修订履历Revision History


