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Automotive Grade High Voltage Thick Film 2| E
Chip Resistor

& I5{E Features
*FF & AEC-Q200 JRZEFRENE X EFKo «Compliant with AEC-Q200 standard.
KRR IR ER . + Reduced size of final equipment.
xS A MR B ERREN. « Highly reliable multilayer electrode construction.
*EE RGBT M. » Higher component and equipment reliability.
*L S BT S R M BE » Excellent performance at high voltage.
*EEBPHEE R, + Low VCR.
*BB RFMNMBRILEES. *With good sulfuration-resistant performance.
*fF4 RoHS 355K, «Compliant with RoHS directive.
*HELHEEK, *Halogen free requirement.
FEEIE R : MSL 1. *MSL Class: MSL 1.

& MAFUE Application

TomeR, EIMEE, TESR, Shkdgs, "REIIL.
Inverter, Outdoor Equipments, Converter, High Pulse Equipment, Automotive industry, etc.

& BEF]RRE Part Number

n m o=

B F 3 L= Iy =1
Faks ||wEmers| | g || TEA S SRS mEERERERS| | arRERsRrS
Product Rated Power A esistance . Resistance Packing and Taping
Type Code Temperature Resistance Value Code
Code Code Tolerance Code Reel Style Code
Coefficient Code
& . Y Pra
) %’Egﬂ TCR =¥ (E-24 RF)) : i T - @*‘2
RS | Ried| |A5|ES| | BS |KS (opm/C HuErasss, 8= || K5 | REBE || KS H;.ﬁ
Code| power| [Code] Type| | Type |Code NETESIHRFEEENA | | Code | Tolerance || Code [ Packing
series ) £l Style
Three digits (E-24
series): The first two
M= [ = digits are significant
EHEEE R 1/3W . 9 g.
T figures and the third one
RRAEZ 06 | 1206 denotes  number  of D +0.5% EERIE
ELPHEE zeros. 7 Bt
_ K| £100 | | pofersy (E-96 Z51) : &1 T Tapes
Automotive SfERANNT, B 7 inch Reel
Grade G | 12w gﬁmﬁﬁlﬁﬂ?fﬁ_gﬂ’ﬂ/{\
High 1206 Four digits  (E-96
Voltage 10 |2010| | 2010 s_er_les):The f|r§t .t.hree F £1%
) ) 2512 digits are significant
Thick Film 5 figures and
Chip H | 34w the four one denotes
) number of zeros. .
Resistor NS R B éﬁfﬂ?\z&
w | +200 Decimal point should T13 13 RIER
beexpressed by "R”. Tape &
12 2512 512 Example: J +5% 13 inch Reel
J 1w 104=100kQ (E-24)
1003=100kQ (E-96)
1R0=1.0Q  (E-24)
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& FH4EH Construction

¢ 3R ~F Dimensions

® Q0 @06 6

C)

—)R{®#P Primary Overcoat

MIEEMR Ceramic Substrate
) Bottom Electrode
LR Top Electrode
HfA{F Resistor Layer

ZR{R$P Secondary Overcoat
imEL R Edge Electrode
rh|8]F2 4% Barrier Layer
SMNERER AR External Electrode

a= R~ Dimensions (mm)
Type L w t a b
1206 3.20+0.20 1.60£0.15 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 0.80+0.20 0.60+0.20
& H14EESH Electrical performance parameters
me 70°C T EIEINE T RBREEE BRI AEEE
Tvpe Rated Power at 70°C Limiting Element Voltage Max.Overload Voltage
»P W) W) W)
1206 1/3 800 1200
2010 1/2. 3/4 2000 3000
2512 1 3000 4000
1. BE. BRAERSIZRENE.
Voltage of DC or AC RMS value.
2, E= ~PXE g TR BREE E A VAL
VE
Note E= #F=L or Limiting element voltage whichever is lower.
E: FEME Rated voltage (V)
P: #EINZE Rated power (W)
R: ¥RFRPE{E Normal resistance (Q)
HEEERH T.C.R (ppm/T)
S PEESE B : B ERS VCR
WA R RZE Resistance Tolerance
Type Resistance Range (ppm/V)
+0.5% +1% +5%
1Q0<R<10Q +200 --
10Q<R<75kQ +100 --
1206
75kQ<R<<100kQ +100 <50
100kQ<R<10M Q +100 <25
1Q0<R<10Q +200 -
10Q<R<51kQ +100 --
2010
51kQ<R<<100kQ +100 <50
100kQ<R<10M Q +100 <25
1Q0<R<10Q +200 --
10Q<R<39kQ +100 -
2512
39kQ<R<<100kQ +100 <50
100kQ<R<10M Q +100 <25
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& TEMMIK 5% Reliability Test Method
=S| = Wik 75 5%
ltem Specifications Test Methods
o \o meﬁ?ﬁfzmage AEC-Q200 Test 3 /MIL-STD-202 Method 108

1000 /NBF @ T=155°C, Fi@H.

High Temperature 0.5%. 1%: AR<* (1.0%R+0.05Q) | o0\ @ T=155°C. Unpowered

Exposure (Storage) 5%: AR<+ (2.0%R+0.050)

AEC-Q200 Test 4/JESD22 Method JA-104

BETEIR TR IG5 -55°C (30 734#) ~HIR (1 53%h) ~155°C (30 534h) , 1000 /M
Temperature No mechanical damage ir,
Cycling AR<%(1.0%R+0.05Q) -55°C(30min)~normal temperature(< 1min )~155°C(30min),
1000 cycles.
o e AEC-Q200 Test 7/MIL-STD-202 Method 103
Fe ] 3545 ] A . ) ‘
EEEE No mechanical damage iBE 85°C, iZE 85%RH, 10%&ENE (FBFK) , ME 1000

0.5%+ 1%: ARst (1.0%R-+0.05Q) IN:D
5%: ARs% (3.0%R+0.05Q) 85°C/85%RH,apply 10% of operating power (current) for
1000hours.

Biased Humidity

TR AR JIS-C-5201-1 4.25/ IEC-60115-1 4.25.1
T No mechanical damage 125°C+2°C, 1000/h\At, 36%FEE (FK) THIREEDS
Operational Life 0.5%. 1%: /RSt (1.0%R +0.050Q) FTARIREEE (BU&/ME) , i@1.5/N/B70.5/\AT

P ' o/ - 125°C+2°C, 1000h, 36% of operating power or limiting

%: <+ (3.09 .
5%: ARst (3.0%R+0.050) element voltage whichever is lower for 1.5h ON/0.5h OFF.

AEC-Q200 Test 12/MIL-STD-202 Method 215
REZMIRF 3min G 10 R, = RI3E 3 [, AKEER
FEATER, AEZRTHENREETENTE.

AT IR, ARG : HTENF .
Immersed in three solvents after 3min immersion, brush wipe

Resistance to Clearly marked,No mechanical damage

Solvents 10 times, a total of 3 times, washing with washing and
cleaning agent, room temperature on the surface of the
ventilation drying

AT ARG AEC-Q200 Test 13/MIL-STD-202 Method 213
& Ho550K, IE R : 100g's, BKAFFLEERTE]: 6ms, =3/~
PP No mechanical damage 30K, IEEMEE g's, BKHMFFEIETIE: 6ms, =3H7<

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

Mechanical Shock ARs=t (1.0%R+0.05Q)

AEC-Q200 Test 14/MIL-STD- 202 Method 204
TR W55 $9Z: 10Hz~2000Hz, fMEME: 59g's, —MEHF 20min, X,

REEh No mechanical damage Y. Z ZAFEEsNAR 12 MEIF, 36 MER.
Vibration ARst (1.0%R+0.05Q) Frequency: 10Hz ~ 2000Hz, acceleration: 5 g’ s, a loop
20min, X, Y, Z three directions, each direction 12 cycles, 36
cycles.
TiHELE A MR AEC-Q200 Test 15/MIL-STD-202 Method 210
Resistance to No mechanical damage 270°C5°C$5#8, {R#510st1s.
Soldering Heat AR<=* (1.0%R+0.05Q) Lead-free solder bath at 270°C £5°C for 10s = 1s.
ACE-Q200 Test 16/MIL-STD-202 Method 107
s T Wi -55°C (15 5#h) ~#ig (<20 #) -155°C (15 5% , 300 1
Aok No mechanical damage &R,

Thermal Shock

ARst (1.0%R+0.05Q) -55°C (15min)~normal temperature(<20s )~155°C (15min) ,

300 cycles.

AEC-Q200 Test 17/AEC-Q200-002

ESD B2 TR iR A5 - ,
Electrostatic No mechanical damage AHERR PIRME, E. fAfRiEs1 R
Discharge (ESD) ARst (3.0%R+0.05Q) Human Body Model,1 pos. + 1 neg. discharges
1206. 2010, 2512: 3kV .
e Rl BA5s
e No mechanical damage AE(i—(i2(20 Test 18/IEC 60+115-1 11.1
Solderability AIRE >95% 245°C+5°C #iifl, fR¥5 3s£0.3s.
95% Cover Min Lead-free solder bath at 245°C+5°C for 3s+0.3s.
RN EERS EHMEEN 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.
= T Wit 7%
ltem Specifications Test Methods
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TEEMR, BRENAHWIIM, WAIR

AEC-Q200-Test 20/UL-94

Terminal Strength

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

AR MAMWBERK. ! - = NN
Flammability No ignition of the tissue paper or V-0 V-1 'R . ARERTME.
scorching or the pinewood board. V-0 or V-1 are acceptable. Electrical test not required.
HIRE R Jo Rl WA AEC-Q200 Test 21/AEC-Q200-005
Substrate Bending No mechanical damage T phEEE(Bending distance): 1206, 2010, 2512: 2mm, {RF
Test AR<=* (1.0%R+0.05Q) Bi8)(Duration): 60s+5s.
- T IR AEC-Q200 Test 22/AEC-Q200-006
um FIRE

1206. 2010, 2512: FEfNAI: 17.7N, f&¥F 60s*1s.
For 1206. 2010. 2512: Appling force 17.7N for 60s+1s.

AEC-Q200 Test 24/AEC-Q200-001
9vdc 2l 32Vdc ($HfLEFmIL 500A) | 24 1.0Vde MIEBE.

Voltage Proof

No breakdown or Flashover

FELIATE IS BHEEFRRDHEM 1 T,

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 12.1
Bt EERSEREREM 100VE15V EREE, RiF 1 9%, KN
Insulation 1000MQ Min HuixeafR{E.
Resistance Apply DC 100V+15V between substrate and terminations for
1min, then check insulation resistance.
IEC 60115-1 12.2
— FEZEH RS EREIIAL 100V/s BIREHEMAIEH 500V MR

BE, {&¥#F 60st5s.
Apply 500V of AC RMS at a rate of approximately 100V/s
between substrate and terminations for 60s5s.

IEC-60115-1 4.11

Short Time Overload

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

Vjﬁa’ffig;’je)m G FE10%F100% R E R T HRIREE TUE (BRI
(VCR) Within specified VCR measured at 10 % and at 100 % of either the rated voltage or the
limiting element voltage, whichever is the smaller.
TR 45 IEC 60115-1 8.1
PRI ORAE S No mechanical damage 25EHERERFEAIAFTEE (BE/IME) , HE570.

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

IEC 60115-1 10.2

Sulfuration Resistant

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

(RS %ﬂm?ﬁ1’ﬁ -55°C+5°C, Ffagk 1 /J\lﬁ, FERE (FBR) ST HRREBE (B
i No mechanical damage BUNME) 45 S8, TTHaE 15 4.
Op‘le'};?sz:a?:r:ow 0.5%. 1%: ARs* (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.
55— Method one:
TRACER: 3 REIRIE+100 KIREREIF.
v A% Pretreatment: three times reflow soldering +100 times
No mechanical damage temperature shock.
AR=%(5.0%R+0.05Q) SHIB, 18i8: 105°C£3°C, MERTE: 1000 /B,
Soaked in industrial oil with sulfur substance contained 105°C
+3°C 1000h.
F5EZ Method two:
R RE ASTM-B-809-95

AN A B EIRFERASA, BE: 60°C+3°C,

JBE: 91%RH ~93%RH, HERTE: 1500 /A,

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

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

J3:5= Method
EIA-977
WEEEZ, 18R 105°C+3°C, HMERTE: 1500 /AT,

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

three:

& =RF4phZE Product characteristic curve
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*fa 7oy NPEphZk Derating Curve
—56 (°C} 70 (°C}
100 \\
80
FELEESL e \\\ Operating
Temperature Range =
Percent Rated Load \ 8550 155°C
40
N
20 N
o]
-75 -50 -25 0 25 50 75 100 125 155

158 B Ambient temaperature (°C)

1 HEEERANMRERERE 70°CH, EFEAT (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.

-55°C 115°C
100
N 80 —— \
HEhmaate \ \
1206
Percent Rated Load 60 —
| —T
2010. 2512 | \\
a0
20 \\
0 \
75 450 250 25 50 75 100 125 155

T EPRE (°C)

2 BT ERFE T IRE AR, HRE_ LA ERETML R O ENERER
Note 2:

B a4k Temperature rise curve

R R TR B AL

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

@ ¥ Terninal

160
~ 140 D: #5 Hot spot
o e
gt 2512 @ j— N
- 100
w
g Rt 2512 @ /
= /.
g M1 18 | AF e 2010 @
E | |
=R _—— . 20100
o R 3 REBELA, MTERAATMAEENEY, REERRKT.
g 1206 @ )
, ERERAE, BEBERE.
= 20 -
g é\y . 1206 @ Note 3: The surface temperature rises,as it is determined with the test
0 conditions of the company, and the value varies according to the use
0 25 50 75 100

B % (%) status and the substrate.
gz B Yo
¢ 3% Packaging

i

Power Rating (%)

Ax

EHRIME Packaging can refer to the appendix.
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& &iTFBJh Revision History

BRZ Version

HHf Date

1&1TAZ Change Descriotion

f&iT#5IA Checked by

I 5.0

2026-09-09

-EFRESE B R B S

Modify the resistance range and update the relevant parameters.
-ERBSRTE,

Modify the Part Number.

FR-41E Calhua Chen

2026-01-04

—FBR AR MR 75 0

Add test method of sulfuration-resistant test.

PR ISR ERIR L FUR IS IR o

Appendix:Modify the requirements for the reflow soldering profile and

the wave solder profile.

ESCE Wenxuan Tang

2025-11-26

~2010 BUSHtsh 3/4W Ih 2R,

The 2010 model has 3/4W of additional power.

-fER AT MR 5 AR R UG 5 ARSI K.

Modify the reference clauses of test methods in the section on

reliability test methods.

FR-41E Calhua Chen

2025-09-04

MR 1EREESE.
- Appendix: Modify the storage conditions.

X|#FH Hanyang Liu

I 1.0

2025-07-03

-IRRR The original version.

JEXXE Wenxuan Tang

i ERFRE . AE R R EERARTERN, NERBEBIERNEITHITEMZ BN, E~REEESUAPINEHEF.

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.




