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Anti-Surge Thick Film Chip Fixed Resistor Automotive Grade

@ 4HE Features

*TF & AEC-0200 S5 Z AR/ HERE X 57K
*EINE, KERSIRIBE
AN BEE2R.
ENBRIESRIER.
*EMEERRE, ATEMS.
*EERAR, H5BEmMEEELTE.
HIWGRE S SRR

*B B RIFITR LR

*TF 4 RoHS 154 E R,
*FELHRREK.

*EREE LR MSL 1.

& RAUE Application
FrEBRANA, RERF, TIBF.
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*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.

All general purpose applications, Car electronics, industrial application.

& BEF]RRE Part Number

eI
. e . EERERERS = o ; Ny
ERKS | |FensRs| | ... S - BRERERERS | |BEMEETRKS
SRS Resistance BHERS . : .
Product Rated Power . Resistance Packing and Taping
Type Code Temperature Resistance Value Code
Code Code . Tolerance Code Reel Style Code
Coefficient Code
FEY . o "
o |25 | ol mal| me 1y “MR ENEID T kg | rzem (ke 2
®= Rated RE| B2 e | R T.C.I? R RENNE, 8= KRS RERE Rs i
Code| power| |Code| TYPe| | Type |Code|(ppm/C)| | fu Rtz EEM 4, | | Code | Tolerance | |Code Packing Stvle
series # gy
Three digits (E-24
D |1/10w 02 |0402 series): The first two
digits are significant
EHRA figures and the third one
EREERE K +100 denotes  number  of D 0.5% Bl Re
E | 1/8W 03 | 0603 Zeros. T VENE
EFRFARS M (E-96 &%) : Bl Tape &
Anti-Surge SRR ANHT, B 7 inch Reel
Q | 1/5W || 05 |0805| | 0402 URRBANHFREENN
Thick Film 0603 #
) F | 174w 06 |1206| | 1206 | W | +200 series):The first three E +1%
Resistor 1210 digits are significant
Automotive 2010 figures and the four one
denotes  number  of
Grade G [ 1/2W | [1210[1210| | 2512 26108
o — LRI
NS RERR s
) . 13&TEE
Decimal point should be T13
J 1w 10 |2010 expressed by "R”. Tape &
L +250 {540 Example: J +5% 13 inch Reel
103=10kQ  (E-24)
L 2W 12 2512 1003=100kQ (E-96)
1R0=1.0Q  (E-24)
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& FH4EH Construction

@ BIEEM Ceramic Substrate
@  FH#R Bottom Electrode
® R Top Electrode
@  HA{F Resistor Layer
®  —XIR3F Primary Overcoat
®  —RiR¥ Secondary Overcoat
@  imAAR Edge Electrode
rh|8]F2 4% Barrier Layer
®  SMERERAR External Electrode
€ ##& Rt Dimensions
Rl 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 1.254£0.15 0.55+0.10 0.35+0.20 0.40+0.20
1206 3.2040.20 1.60+£0.15 0.55+0.10 0.4510.20 0.50+0.20
1210 3.2040.20 2.50+0.20 0.55+0.10 0.4510.20 0.50+0.20
2010 5.00£0.20 2.50+0.20 0.55+0.10 0.6510.20 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
& H14EESH Electrical performance parameters
\©. \!‘- n-HI z el - =1 Ay ﬁ = =
mS 70CT&iE Jliq - TR PR BRI AEEE M
T Rated Power at 70'C Limiting Element Voltage Max.Overload Voltage Resistance Rande
S W) W) ) E
0402 1/10. 1/8 50 100 1Q0~10MQ
0603 1/5 100 200 1Q0~10MQ
1/4W: 1Q~10MQ
0805 1/4. 1/2 200 400
12W: 1Q~10KQ
1206 1/2 200 400 1Q0~10MQ
1210 1/2 200 500 10~10MQ
2010 1 200 500 10~10MQ
2512 2 200 500 10~10MQ
1. BE. BRAERBZRENE.
Voltage of DC or AC RMS value.
S 2. E= ~F>E iR IR E AE P REVE.
Note E= ~F>E or Limiting element voltage whichever is lower.
E: $EME Rated voltage (V)
P: #iEILHZE Rated power (W)
R: #=#RFE{E Normal resistance (Q)
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HREERH TCR
(ppm/°C)
il FR{ESEE
Type Resistance Range FRFRBR{E 2 1FRZE Resistance Tolerance
+0.5% +1% +5%
0402. 0603 1Q<R<<10Q / +100 or £200 +100 or 200
0805. 1206
10Q<R<1MQ +100 +100
1210, 2010 100
2512 TIMQ<R=<10MQ / +200 or +250 +200 or +250
& TR /77% Characteristics
=] Fr MR T 7%
Item Specifications Test Methods
3545
SREE No mefh?rﬂfajnl\?ama R AEC-Q200 Test 3 /MIL-STD-202 Method 108
High Temperature 9 1000 /pEt @ T=155C, iBE.

Exposure (Storage)

0.5%. 1%: ARst (1.0%R-+0.05Q)
5%: /AR<t (2.0%R+0.05Q)

1000 hours. @ T=155°C. Unpowered.

REEIR
Temperature
Cycling

TR 454
No mechanical damage
0.5%. 1%: AR=<t (0.5%R-+0.05Q)
5%: ARs<t (1.0%R-+0.05Q)

AEC-Q200 Test 4/JESD22 Method JA-104

TARIE: 2 RERE.

Pretreatment: two times reflow soldering.

-55°C(30 434f)~ &R (<1 24h)~155C(30 4344), 1000 MEIL.
-55°C(30min)~normal temperature(<1min )~155°C(30min) , 1000 cycles.

AEC-Q200 Test 7/MIL-STD-202 Method 103
FRALIE: 2 R[EIFR,

—m e TR A5 Pretreatment: two times reflow soldering.
Biased Humidity No mechanical damage JBEE: 85T, JBAE 85%RH,MIKME THEM 10%EENE (B THe FE AR THR
ARs# (3.0%R+0.05Q) PREEE (BR&/ME) , FLE 1000 /MBS, 8 1.5 /BS/1 0.5 /hB.
85°C/85%RH, apply 10% of operating power or limiting element voltage for 1000
hours,1.5hour on, 0.5hour off.
AEC-Q200 Test 8/MIL-STD-202 Method 108
TAME. 2 JR[EEIE.,
fﬁ_"m?ﬁfﬁ FAbIB: 2 R[ERIE

Tie&Ee

Operational Life

No mechanical damage
0.5%. 1%: AR=<t (1.0%R-+0.05Q)
5%: ARs<t (3.0%R-+0.05Q)

Pretreatment: two times reflow soldering.

125°C+2°C, 1000 /MBS, 36%FEINE (BR) THIREES THRIRBE (BU&H/N
{B) , 18 1.5 \BJ/H7 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

FRASIEM, TR IR
Clearly marked,
No mechanical damage

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

REZMRF 3min FHEK 10 OR, R RiFE 3 [, BKEERNHITER, FEE
BT EANREHITERTE.

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.
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ltem Specifications Test Methods
FA TR AEC-Q200 Test 13/MIL-STD-202 Method 213
MARCh S - B0, IEEMIERE: 100g's, BkAFFERTE: 6ms, =37 EE 3 IR, £ 18 )X,

Mechanical Shock

No mechanical damage
ARst (1.0%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.

AEC-Q200 Test 14/MIL-STD- 202 Method 204
FRALIE: 2 RELRIE.

. T B ILA5R Pretreatment: two times reflow soldering.
Vibi?tjijon No mechanical damage 3i%: 10Hz~2000Hz, fNEE: 5g's, —MEH 20min, X. Y. Z ZA/FEEN
ARst (1.0%R+0.05Q) HiE 12 MER, 236 MER.
Frequency: 10Hz ~ 2000Hz, acceleration: 5 g's, a loop 20min, X, Y, Z three
directions, each direction 12 cycles, 36 cycles.
TR For 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%: ARst (1.0%R-+0.05Q)

270 C+5CH#5#&, {R¥F 10st1s.
Lead-free solder bath at 270°C+5°C for 10st1s.

o
Thermal Shock

TR A5
No mechanical damage
0.5%. 1%: AR<%(0.5%R-+0.05Q)
5%: AR<t(1.0%R+0.05Q)

AEC-Q200 Test 16/MIL-STD-202 Method 107
-55°C(15 434#) ~&iR(s20 #)~155C(15 43%h), 300 MEIH.
-55°C(15min)~normal temperature(<20s)~155°C(30min) , 300 cycles.

ESD ERELHE

Electrostatic Discharge

TR 45
No mechanical damage

AEC-Q200 Test 17/AEC-Q200-002
AFER BRAE, E. Al 10X,

Human Body Model,1 pos. + 1 neg. discharges

ESD AR=<%(3.0%R+0.05Q
( ) (3.0% ) 0402/0603: 1kV; 0805: 2kV; 1206 K LLL: 3kV.
kL
QEEIJ_L'?"M’J AEC-Q200 Test 18/IEC 60115-1 11.1
Gl No mechanical damage o
Solderability T R1295% 245 C+5CH#5HE, {R¥#F 3s20.3s.
S Lead-free solder bath at 245°C+5°C for 3s+0.3s.
95% Cover Min
IR ERH EREEA AEC-Q200 Test 19/IEC 60115-1 6.2
T.CR Within specified T.C.R +20°C/-55°C/+20°C/+125°C/+20°C
SSEEMR, EBRRRAHSIR, 2
TR el % r_\iz% &Z—';T;)TE I, B AEC-Q200-Test 20/UL-94
c _— o V-0 3 V-1 WS . AEERSR.
Flammability No ignition of the tissue paper or ) )
. ) V-0 or V-1 are acceptable. Electrical test not required.
scorching or the pinewood board
A SR A, TR L A5R AEC-Q200 Test 21/AEC-Q200-005
HIRSHiALR : S
Substrate Bendin No mechanical damage EphEE B (Bending distance):
Test 9 0.5%. 1%: ARs<%(0.5%R-+0.05Q) |0402. 0603. 0805: 5mm; 1206. 1210: 4mm; 2010. 2512: 2mm.

5%: ARst (1.0%R+0.050Q)

{R#3%E¢E] (Duration): 60s+5s.
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ltem Specifications Test Methods
AEC-Q200 Test 22/AEC-Q200-006
ey
i IR No meiﬁhﬁa‘rrj;?z]amage 0402 HEN3: 5N, fRF5 60stls.
iy i
0603 XL :17.7N, ¥ 60st1s.
Terminal Strength | 0.5% 1%: ARs# (0.5%R+0.05Q) R LM fR¥% 60s21s

5%: ARsz% (1.0%R+0.05Q)

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

AEC-Q200 Test 24/AEC- Q200 001

. 9Vdc F 32Vdc ($HLHFREIA 500A) . 54 1.0Vdc HHEE. EMEEZERR
b AT e B s REA 4% 2
Flame Retard Not fl - ’
ame Retardance otflame 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
figea e 1000MQ Min ERRSEREEN 100VE15V BEREE, REF1 28, RENESEEE.
Insulation Resistance Apply DC 100V+15V between substrate and terminations for 1min, then check
insulation resistance.
IEC 60115-1 12.2
- ERRSERBELIALY) 100V/s HRERMABREN S AL ATTEENZRBE,
e & FtHH I =

Voltage Proof

No breakdown or flashover

+% 60sx5s.
Apply max. overload voltage of AC RMS at a rate of approximately 100V/s between
substrate and terminations for 60st5s.

FEATIE) I Ak
Short Time Overload

TR 45
No mechanical damage
0.5%. 1%: AR<%(1.0%R-+0.05Q)
5%: ARs<t (2.0%R+0.05Q)

IEC 60115-1 8.1

25 EHERERGEAI ARRE/MER (BE/ME) , FHE5H.

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

IEC 60115-1 10.2

. . TR A5 \ . = . — -
RiBGE ¥ o -55°C+5°C, FLfa# 1 /i, FERE (R Tt RREE (BUB/ME) 45 54k,
Operation at Lo No mechanical damage Fotndh 15 434
i w A o
P 0.5%~ 1%: AR<z* (1.0%R-+0.05Q) JB . -
Temperature -565°C+5°C, 1h without load, rated voltage (current) or limiting element voltage
5%: ARs<t (2.0%R+0.05Q) . . . N
whichever is lower for 45min, 15min without load.
73%— Method one:
T r] A% THALEE: 3 IRIEIAIE+100 YRIREEAEIR.
No mechanical damage Pretreatment: three times reflow soldering +100 times temperature shock.
AR=%(5.0%R+0.05Q) SIS, 1EiR: 105°C+3°C, FEERTE: 1000 /BT,
Soaked in industrial oil with sulfur substance contained 105°C £3°C 1000 hours.
73%5= Method two:
ASTM-B-809-95:
TR A5 BN EMEERMTRASA, BE: 60C+3C,
:)t}'L /u.ﬂf, I'Eﬁb

Sulfuration-Resistant

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

B 91%RH ~93%RH, HERTE]:
ASTM-B-809-95:

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

1500 /\AT.

TR A5
No mechanical damage
AR=%(1.0%R+0.05Q)

7535= Method three:
EIA-977
TESEZR, |858: 105°C+3°C, HERTE: 1500 /B,

Sulfur fumigation, constant temperature:105°C+3°C for 1500 hours.
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& =RF4phZE Product characteristic curve

*fa 75 NPEphZ Derating Curve

—56 (°C) 70 (°C)
100 .
80
\\ Operating
BESTTE N 8 Temperature Range =
) \ -55°C~155°C
Percent Rated Load 40 N
20 \
o
-75 -50 -25 0 25 50 75 100 125 155

1R B Ambient temperature {°C)

F 1 HEAEANMERERE 70CH, HHEAT (FEWEHFERR) K ERMETRE.

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. _55°C 95°C
100 { T r\
i 2512 9W —— 1 \
75 i | ;
I
: 0805-1/2W "’"—T \
50 : " L \
1
! | 0402-1/10W . 0402-1/8W . 0603-1/5W . __:,...—-""
BERTE L i
FNE afar 25 1| 0805-1/4W. 1206-1/2W. 1210-1/2W. |
Percent Rated Load i 2010-1W i
1
-75 -50 -25 0 25 50 75 100 125 155

5 FEBEUE (o)
¥ 2: BT ERAFESFIRE AR, FIRE LA RETME R O ENERER.

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

*BFH#h% Temperature rise curve

ZE IR IR P ZE IR IR P
— - 25122W D — - 25122W @
320 320
2010-1W @ 2010-1W @
om0 ~ 280
g, — . 1210-12W @ = — . 1210-1/2W @
&
o 240 L 20
Z — - 1206-12W @ 2 — - 1206-12W @
& 200 < 200
‘E = 0805-1/2Ww @D  E - 0805-1/2W @
= 160 ; 160 4
5] — — 0BsIAWD = — — 0805-1/4W ®
& 120 < 120
H
- ; - 0603-1/5W @ U I N P A B 0603-1/5W &
¥ 80 — o8 . —+ .
~ : - 0402-1/8W O ~ 4 L= 0402-1/8W &
i 4 ; - —_ X ="
= 40 VAR R P &= 40 ~ » ]
Julz| . v et kL L | oty TP
= o ,,‘.;5‘,,,,. ‘ 0402-1/10Ww @ & P J;;:'ff 0402-1/10W @
R | ==
0 25 50 75 100 0 25 50 75 100
#ish#% (%) Power Rating (%) HiE)#FE (%)  Power Rating (%)
D: #&4 Hot spot
@%F Terminal

I I
3 FEREEA, ATERALRMKEHENERN, RBERRKR. ERABRTRE, BEREFE.

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.
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* 2 ko4 Single Pulse Curve

10000
—
=
1000 .
I- —
= 5 ‘\‘\\\N\\“\
~ Oy e
o 5 \%\\
®Hd —2010
o of \\
== T — ]
=5 \ \ 1210
B 10 Y \\_\-..“ ----- =
B 5 \ %\ —0805
2 = % —0603
é \ —0402
o 1 \
0.1
0. 001 0.01 0.1 1 10 100 1000

Bk i 40 A (ms) Pulse duration (ms)

E 4 U= WERRESRRIAEEE (BUBUME) , bR P Hs Bl 8 BlohBhZR AT R A S RORPRBITHE ; ABURASEE, ERANFEESMRI
2wk,

Note 4: U= ~F*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.

FELE P OREIZ Continuous Pulse Curve

10000

1000

(W)

E

D

=

2

o=
% 8 NNy
14w | -§ e
=g \\ T —1210
% E 10 \\\\‘k\ =
ol TR, ~= | —os0s
-?% HH T \\s\ —0603
:~:J§ 1 \‘\ \\\ —0402

E \

0.1
0.001 0.01 0.1

Jok P45 4ERT [ml(ms) Pulse duration (ms)

10 100 1000

—

SE5: &523EE 1/1000, 1000 #83F; U= APXR si@okid aiiaE (BREBUIMED , BEALEY P is bR piohsh ek RS R HOELERORRBIThE ; &
HiEANSEE, ERREEAR LA,

Note 5: Duty cycle 1/1000,1000 cycles;U= #FXE  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.
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& % Packaging

BEAFANMFE Packaging can refer to the appendix
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& &iTFBJh Revision History

kR 7 Version | BHA Date | f&iTAIZ Change Descriotion 1&1T#BIA Checked by
114.0 2026-00-09 | -0402 LS FIE 1/8W WRHAEHEXSH. B4 Calhua Chen
Add 1/8W power and related parameters to 0402 type chip resistor.
-ERBISRRE.
Modify the Part Number.
113.0 2026-01-04 | ~FEHARIMIR 7735 FESCE Wenxuan Tang
Add test method of sulfuration-resistant test.
B B EIR IR TR IS IR0 .
Appendix:Modify the requirements for the reflow soldering profile and
the wave solder profile.
112.0 2025-09-04 | -MitF: EMbEES &, XI3#BA Hanyang Liu
- Appendix: Modify the storage conditions.
111.0 2025-08-30 | &gk “HAGUE” . FA4E Calhua Chen
Revlse the aoplication.
—fER AT MR 5 AR iR UG 5 ARSI K.
Modify the reference clauses of test methods in the section on
reliability test methods.
—$2 B AR @R AR P X BRI FRIZ 2 2 A R .
Modify the full-text format according to the requirements of the
headquarters product description documents.
110.0 2025-04-14 | —HrgEE AR L . F M Yuewei Wang
Add the continuous pulse curve.
19.0 2023-12-18 | —Hfs  HEMEBZH R MSL1. AR5 Zhenglang Lu
Features:add the MSL 1.
-mEMA BN 13 T ERERS, BBR+2%. 10%. +20%EE.
Part number: add 13inch reel code,delete tolerance of +2% -
+10%-~ +20%.
- 1N 13 ST EE YR R 1650 0508, 0612, 1225 B4, B
ERBEARZRN.
Appendix: add the dimentlons of 13 inch reel;Add the
parameters of 0508. 0612. 1225.
18.0 2023-08-17 | —HMBFRALZIMIR £, EEKF Yuewei Wang
Add test method of sulfuration-resistant test.
17.0 2023-02-20 | -Pft3R: 1850 RH-MY04, RH-MYO08 =t aikEH. F#&38 Zhenqlang Lu
Appendix: Add the taping parameters of RH-MY04, RH-MYO8.
-Ff3% : 1822 0201,0402,0603,0805 #REl4< A, B, T .
Appendix: Modify  the taping parameters  AB,T
0f0201,0402,0603,0805.
16.0 2023-01-12 | 182 2512 hERA EHERIES. FEK1E Yuewei Wang
Revise the rated power and related parameters of 2512.
15.0 2022-11-04 | —#Bin T ERRE L. IBAEILL, BRA % Calhua Chen
Add the temperature curve and temperature rise curve.
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4.0 2022-08-08 | —Hi 1210, 2010, 2512 BIE, FEX1F Yuewel Wang
Add the parameters of 1210, 2010. 2512.

13.0 2022-06-21 | - “BEME” F1E24 0805 BUS 1/2W HIFRIESE . FEEKE Yuewel Wang
Revise the resistance value of 0805 (1/2W) chip resistor.

12.0 2022-04-25 | - “EiEE” Y 0805 BT 1/2W R, UREKEEFRRSH. | EEKF Yuewel Wang
Add the 1/2W to 0805 chip resistor,and revise the T.C.R
parameters.

11.0 2022-04-13 | -J&KR The original version. FEX{E Yuewel Wang

F: ERFriR e AE A RAEUA. EEmAREER, NERGESUATTSITEMZAENF, EA~REEHFSILPONBME,.

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.




