High-power Chip Resistors for Automobile T EEE
EHEER A EEE

432 Features

Ot
High power
OB RIS R IR IE HITE
Suit for reflow and wave soldering
OfF&E#H; AEC-Q200 1Z#
Comply with the relevant provisions of AEC-Q200
ORF& RoHS2.0 1225 REACH 12
RoHS2.0 compliant and REACH compliant

#5t8[E Construction B siERE4L Power Derating Curve
Protective coating 70C
Lead borosilicate glass 100 i

Termanation(inner)
Pailadiun/Silver

2]
o

High durity alumina substrate H H
Alumina 96% grade

[=)]
o

() EHalFiE
Rated Load (%)
Y
=)

Terl:rnanation 20
® 6540 20 020 40 6050 700 120 1404160 180
-55°C 155°C
Resistive element ~__ Termanation Efﬂ]ﬁ (e)
Ruthenium oxide ) {Outer) Ambient Temperature(°C)
#tE Specifications
- . ERERAEE | SSBAWEE | fiiSE Dielectric PRIEEEEQ)
B T TEIRE .
= Maximum Maximum Withstanding Resistance Range(Q)
Type Rated power )
working voltage | overload voltage Voltage +1%,+2%,£5%
0402 1/10W 50V 100V 50V 1Q~1MQ
0603 1/8W 75V 150V 100V 0Q1~10MQ
0805 1/4W 150V 300V 300V 0Q1~10MQ
1206 1/2W 200V 400V 500V 0Q1~51MQ
1210 3/4W 200V 400V 500V 0Q1~51MQ
2010 1w 200V 400V 500V 0Q1~51MQ
2512 2W 200V 400V 500V 0Q1~51MQ

R~ Dimension

{7 Unit : mm

B5f, Type 0402 0603 0805 1206 1210 2010 2512
N 1005 1608 2012 3216 3225 5025 6432
L 1.0£0.1 1.6+0.1 2.0+0.15 3.1+0.15 3.1+0.1 5.0+0.15 6.35+0.2
0.5+£0.05 0.8+0.15 1.25£0.15 1.6+0.15 2.6+0.15 2.5+0.15 3.2+0.15
H 0.35+0.05 0.45+0.1 0.55+0.1 0.55+0.1 0.55+0.1 0.55+0.1 0.55+0.1
T 0.2+0.1 0.3+£0.15 0.4+0.2 0.45+0.2 0.5+0.2 0.6+0.2 0.6+0.2
D 0.25+0.1 0.3£0.2 0.4+0.2 0.5+£0.20 0.5+£0.20 0.6+0.2 0.6+£0.2
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(KR Tape Specification

e (4.00.1)
—||— (20£0.1) —fr2}—
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FLH R !
—u|1.0;|:0.1|<— :‘_ _):
Plastic i— P : (PEI?EI?;d)
(Embossed) {7 Unit : mm
A=
A B W F T1 T2 P
Type
0402 0.65+0.1 1.15+0.1 8.0+£0.2 35+005 | ---—----- 0.45+0.1 2.0+£0.05
0603 1.10£0.1 1.9+0.1 8.0+0.2 35+005 | @ -------- 0.6+0.1 4.0£0.05
0805 1.65+0.2 2.4+0.2 8.0+£0.2 35+005 | -------- 0.75+0.1 4.0+0.05
1206 2.0£0.2 3.6+0.2 8.0+0.2 3.5+005 | -------- 0.75+0.1 4.0£0.05
1210 2.8+0.2 3.5+0.2 8.0+0.2 35+005 | -------- 0.75+0.1 4.0+0.05
2010 2.9+0.2 5.5+0.2 12.0+0.1 5.5+0.5 0.2+0.05 1.0+£0.1 4.0+£0.05
2512 3.6+0.2 6.9+0.2 12.0£0.1 5.5+0.5 0.2+0.05 1.0+0.1 4.0+0.05

¥BI2E88 R~ Reel Dimensions

BEf7 Unit : mm

1511 (2010/2512)
11.5£0.5 ( 0402/0603/0805/1206/1210 )
!

13.0£0.5

N\

60 min.

21.0£0.8

178%2

>

A
A\

9.5+0.5 ( 0402/0603/0805/1206/1210 )
13+0.5 ( 2010/2512 )
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mEBEeE Product Identification

SMCH 0805 100R F

] LERSES NTEEEE ERESTRE

Type Rated power Nominal resistance Resistance tolerance
0402 | 0603 | 0805 | 1206 Eoa | E-48 | E-96 Fl e |
1210 | 2010 | 2512 Series | Series | Series £1% | £2% | 5%

851% Characteristics

SRR RIEE ERFE (kIS JIS € 5201-1 3 AEC-Q200 Rev D)
Item Performance Test methods (Conform to JIS C 5201-1 or AEC-Q200 Rev D)
JIS C 5201-1
481828 Comply with 4.8
+£1%,+2%,+ 5%: Ri-Ro 6 o
———x10°(PPM/°C
0Q1<R < 1Q:+600PPM/°C Ro(T1'T0) *10% _ / __)
BEFL 10<R<1002:+400PPM/"C S éﬁgﬁgfﬁ“ﬁg‘%ﬁézﬁm -
Temperature Coefficients 10Q < R<10MQ:+100PPM/°C R:, Rc-:":]ilstance val1ue atlroom :mp(tl'o).
T0MQ < R<51MQ:+200PPM/°C R1 : Resistance value at room temp plus 100°C(T,).
OR:50mQLAT
+5% : £(2%+0.1Q) JIS C5201-1
+1% : £(1%+0.05Q) 413182 Comply with 4.13
SlSEEEE] OR : 50mQLAT, HEEBE <2551,
Short Time Overload OR : 50mQ or less. FERiEREAETERE,
TS BHMATEES. Rated voltage x2.5 times 5s,
No evidence of mechanical damage. But not to exceed maximum overload voltage.
JIS C 5201-1
461828 Comply with 4.6
BB 10°MQLAE. X
P Iy
Insulation Resistance 10°MQ or more. BEDNEAEBEE 100V 60 7).

Resistor shall be tested at
DC 100V for 60 Seconds.

AEC-Q200-REV C-Test 6

£1% © £(1.0%+005Q)A%. MIL-STD-202 Method 106

£5% : £(3.0%+0.10Q) LI, JIs € 5201-1
[mpz=te =t OR : 50mQLUT, 424182 Comply with 4.24
Load Life in Humidity Within1% : £(1.0%+0.050Q). 40+2°C , 3B 90 ~95% , 1000 /)M

Within5% : £(3.0%+0.10Q).

catgeE A\ AN
OR : 50mQ or less. TEMSEBE(90 2548 ON , 30 2348 OFF),

40+2°C,90 to 95%RH,1000h
Rated voltage (90 min ON,30 min OFF).

JIS C 5201-1
IS EEINE., EERBERIRERN, 47 TEZER Comply with 4.7
Dielectric Withstanding No evidence of flashover mechanical TEAMEIRIAREZ 32 EBIEE 60 75,
Voltage damage, arcing or insulation breakdown. Re5|sto'r shall be Fested at AC
potential respectively for 60 seconds.
AEC-Q200-REV D-Test 4
208 JESD22 JA-104 IEiRE
+(1%+0.05Q)LAR, 1000 fEfEER (-55°C & +125°C),
OR : 50mQLAT SHERALTRIE 24+4 /NEEITEE.
iﬁgﬁiﬁ K?‘%‘ﬁ%ﬁ&ﬂgig{% @E;EEE{J%%H%FQZ:EE 30 ﬁj\iéu
__ e EIRISREAER 1 HiE,
Temperature Cycle Within £(1%+0.05Q) Reference JESD22 Method JA-104
OR : 50mQ or less. 1000 Cycles (-55°C to +125°C)
No evidence of mechanical damage. Measurement at 24+4 hours after test conclusion.

30min maximum dwell time at each temperature extreme.
1 min. maximum transition time.
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Biased Humidity

AEC-Q200-REV D-Test 7

208 MIL-STD-202 103 IEHRE

TERE 85°CGRE 85%HIRATIE 1000 NS EEIEEIRMTESEIRN
10%zBRAEER1E 244 /NEFPIE( TR, : SMD 0402 1/16W-1M F &0 5V,
SMD 1206 1/4W-100K F AR 15.8V, SMD 2512 1W-3.3 J A0 1.81V
Reference MIL-STD-202 Method 103

1000 hours 85°C 85%RH.Note: Specified conditions:10% of operating
power.

Measurement at 24+4 hours after test conclusion.

+1% : +£(1.0%+0.05Q)LAA.

AEC-Q200-REV D-Test 8
MIL-STD-202 Method 108
JIS C5201-1

Resistance to Solvents

Marking and protective layer Cannot be

detached

j=tortol £5% : +(3.0%+0.10Q)LAM, 4251 IEZRE Comply with 4.25.1
Load Life Within1% : +(1.0%+0.05Q). 701%3°Cr, (1 90(;323\ ;g““i’o N, 30 %5 OFF)
o o EISER i , 2
Within5% : +(3.0%+0.10Q). 70+3°C, 1000h

Rated voltage (90 min ON, 30 min OFF)
AEC-Q200-REV D-Test 12

. e N IAY MIL-STD-202 Method 215

BRI L a:lsopropyl Alcohol : Mineral Spirits= 1 : 3

b: Terpene Defluxer (Bioact EC-7R)
c:Deionized water : Propylene Glycol Monomethyl Ether :
monoethanolamine =42 : 1 : 1

e

Mechanical Shock

+(1% + 0.1Q)
0Q: 50mQ or less

AEC-Q200-REV D-Test 13
MIL-STD-202-213

Wave Form : Tolerance for half sine shock
Pulse : Peak value is 100g’ s. Normal
duration(D) is 6ms

AEC-Q200-REV D-Test 14

28 MIL-STD-202 204 IEfiE

59's B9 20 i, =EHESHESEE 12 EER.

R R 8" X 5" ENmIGESIR , 031" B, ERI—IEE 7 EEES
EHENENAE 2 EEER. EREREER 2" IRk,

Resistance to
Soldering Heat

JRE it SFISASERAL 10~2000 HHZE,

Vibration 0Q: 50mQ or less MIL-STD-202 Method 204
5 g's for 20min , 12 cycles each of 3 orientations.
Note : Use 8” X 5” PCB.031" thick 7 secure points on one long side and 2
secure points at corners of opposite sides. Parts mounted within 2" from
any secure point. Test from 10~2000Hz.
AEC-Q200-REV D-Test 15
28 MIL-STD-202 210 IB}RE
1§44 B, IREAETTRM. TR BRIER-RERE T, K2R 2

FURER SIWEERIRIER 1 EfTIREE AR 1.5mm IRE.

Reference MIL-STD-202 Method 210

Condition B No pre-heat of samples.

Note : Single Wave Solder — Procedure 2 for SMD and Procedure 1 for
Leaded

with solder within 1.5mm of device body.

Thermal Shock

+(1% + 0.1Q)
0Q: 50mQ or less

AEC-Q200-REV D-Test 16
MIL-STD-202 Method 107
-55°C/+155°C. Note: Number of cycles
required : 300cycles,

Maximum transfer time : 20seconds,
Dwell time : 15 minutes. Air-Air.

ESD BB

+(1% + 0.1Q)
0Q: 50mQ or less

AEC-Q200-REV D-Test 17
DIS10605
verify the voltage setting at 500V

A
Solder Ability

0.5%,1%: + (0.5% + 0.05Q)
2%.5%: + (1% + 0.1Q)
0Q: 50mQ or less

AEC-Q200-REV D-Test 18

J-STD-002

Condition B:

Immerse the specimens in and eutectic solder at 260+5°C for 10+1S.

Electrical
Characterization

AEC-Q200-REV D-Test 19

GB/T 5729-2003 4.8

SRERRIEE

BRI REEERET 2R  BE7HERETARE , &a1F
BETHMNRIVE  &XE , HIEMMEERE.

Reference User Spec.

Parametrically test per lot and sample size requirements , summary to show
Min, Max , Mean and Standard deviation at room as well as Min and Max
operating temperatures.
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AEC-Q200-REV D-Test 20
v 208 UL-94
I V-0 B V-1 SIS, FRERAR.
Flammability Reference UL-94

V-0 or V-1 are acceptable. Electrical test not required.
AEC-Q200-REV D-Test 21
3mm deflection (0402~1210)

SR 0.5%,1%:  (0.5% + 0.05Q) 2mm deflection (2010~2512)

=

Bending Strength

2%.5%: + (1% + 0.1Q))
0Q: 50mQ or less

288 AEC Q200-005

Z=/> 60 FRIZISESR,
Reference AEC Q200-005

60 sec minimum holding time

AEC-Q200-REV D-Test 22
208 AEC Q200-006
BRFREAEMALIER SIS PCB 1R , SRFEE(TRIR , MEIn—{E 17.7

Resistance to
Soldering Heat

Within +(1%+0.05Q).
OR : Less than 50mQ.
No evidence of mechanical damage.

TR F IR 4(1.8kg)AIANEBIGERHAOEIE. LEHMDATMEINESER 60+1 7Y, B,
( TR ) EEAZEEISIEN , LSRR EIES,
i Reference AEC Q200-006
Terminal With the component mounted on a PCB obtained from the Supplier with
Strength(SMD) the
device to be tested, apply a 17.7N(1.8Kg) force to the side of a device being
tested. This force shall be applied for 60+1 seconds. Also the force shall be
applied gradually as not to apply a shock to the component being tested.
JIS C 5201-1
o BB/ 95% L = 4171828 Comply with 4.17
IR BRI 9L LS JESBARE : 245:5°C
- Electrode with new solder S=pEpERE . 3 C
Solderability N R 3~57
by 95% at least. Test temperature of solder : 245+5°C
Dipping time in solder : 3~5 seconds
+(1%+0.05Q)LAA.
OR : 50mQLAT. JIS C5201-1
ISR EE y
TEEHMAES., 4181528 Comply with 4.18

260+5°C , 10+£1.0 7 , SHEMENEF/\F,
260+5°C,10+1.0 seconds, After test leave for 0.5h.

Electric Iron Test

FE{EEEE : 210

& R%=%(1.0%+0.05Q) BiB/MUERH , &
RIBRRs.

2 R%=%(1.0%+0.05Q) No evidence of
electrode damage, No sides conductive
peel off.

TNEERE : 350°C+5°C,

EIREINAERE 3+1/-0 B,

ENBIREINEAN BB |

AR 60 HEL L, BERIREBEESWE,

Preheating temperature : 350°C+5°C

Electric iron preheating time : 3+1/-Osec

Preheat the electric iron on electrode termination, as after that step place
the iron over 60mins and measure its resistance rate.
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1. —f%=ETE General

1.1 ##F Scope
RAREEAT FREFEROARAE G [(FHimURe R B fElEm.
This specification is available for High-power Chip Resistors for automobile manufactured by
TZAI YUAN ENTERPRISE CO., LTD. Pb Free-

1.2 F£4(f) Type designation (example)

WREEITESE ~ BHEE ST ~ ATHEIRE - AEFE RIIRm &R, B S | -
The type designation shall be in the following form and as specified.

SMCH 0805 10K J

f& M FEHEE S AR e B EA

Type Rated power Nominal resistance Resistance

1l (inch) value tolerance
0402 E-24 Series I =%
G | £2%

0603 E-48 Series .
0805 F | £1%
1206 E-96 Series
1210
2010
2512

1.3 %47 JJ Rated power
HE B MAIEAE HELRIE 70°C o] DUE S E VR R EE T, 03R-1:{E BV R LS 70°C
55 B E B 7 R ] —H EE D AR R 4R B it
Rated power is maximum power which can be continuously loaded at specified ambient temperature
70°C ,as Table-1;however when the ambient temperature exceeds 70°C ,rated power should be determined
from the derating curve of Fig.1.
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Z2-1 Table-1
. e e i 2B HIE(Q
oo | REeER | REmawEm | P oE PR
A 5K TENGE S . . . Dielectric Resistance Range(Q)
Maximum working|Maximum overload| __ .
Type Rated power Withstanding
voltage voltage +1%,£2.£5%
Voltage
0402 1/10W 50V 100V 50V 1Q~1MQ
0603 1/8W 75V 150V 100V 0Q1~10MQ
0805 1/4W 150V 300V 300V 0Q1~10MQ
1206 12W 200V 400V 500V 0QI~51MQ
1210 3/4W 200V 400V 500V 0Q1~51MQ
2010 1W 200V 400V 500V 0Q1~51MQ
2512 2W 200V 400V 500V 0QI~51MQ
¥ - OLL RS P im0 FHEERE © %0805 BE=VP X RV B i LAFERE ; BT HEAVER/ AR thif & F R
DIt ERVER Rl ERtERVEBRRNRR-1 TixE i ERE - DI s B Rk -

(DNote: In the above table top use voltage: according to the formula E =VP X R calculated the highest working voltage,

When calculating the voltage is less than form Table-1 in the highest use voltage, standard as the voltage calculated, When

calculating the voltage is greater than the highest voltage of form Table- 1, standard as highest voltage of form Table-1 .

QB FRIEHEIE 10MQLL b, WEFARREFLHRIAHESHSSE, DA -

@ Beyond the form specified value10M Q above, such as customer demand to provide related reference,

in order to test.

QEE NI EEAEIRRE 55 JIS C 5201-1 4.5 #E -

(AL of the resistance measurement according to JIS C 5201-1 4.5 standard regulations.

Z%-2 Table-2  (0Q resistance become Less than 50mQ)
W | s BORBUERAR | BBERMER |y gm0
Type Rated power Maximum working Maximum overload Resistance Range(me)
current current
0402 1/10W 1.41A 3.52A 50mQ MAX
0603 1/8W 1.58A 3.95A 50mQ MAX
0805 1/4W 2.24A 5.6A 50mQ MAX
1206 12W 3.16A 7.9A 50mQ MAX
1210 3/4W 3.87A 9.68A 50mQ MAX
2010 1w 4.47A 11.2A 50mQ MAX
2512 2W 6.32A 15.8A 50mQ MAX
ek - -2 B 0QFEM (0Q BJEHER SomQLIT)

Note: Table -2 is 0Q-specific (0€ resistance become Less than 50m£))
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B— BB ISR  Figure | Power derating curve
120 % E
-55° 70°
% 8" 100
% F‘E 80
- 60
e
— g 40
£
e 20 4 cc
. 153

-60 -40 -20 0 20 40 60 80 100 120 140 160180 200 220 240260
EERET  Ambient Temperature('C)
Fsr - (BAVREEEE © -55C~+1557C (0402 ~ 0603 ~ 0805 ~ 1206 ~ 1210 ~ 2010 ~ 2512)
Note: Operating Temperature Range: -55°C~+155°C (0402 ~ 0603 ~ 0805 ~ 1206 ~ 1210 ~ 2010 ~ 2512)
1.4 %A E EEJ#R Rated voltage

HHE A A TE I IE R B E B DM B B (B AR 2 A UE) VB BR (R R- 1), H 0K -
The rated voltage shall be the D.C. or A.C.(R.M.S. at power frequency) voltage which corresponds
the rated power and the value of which is calculated from the formula below.

E=VP X R  Where E: EMRERR Rated voltage(V)
P: EFRE S Rated power(W)
R: /NfEEE[H{E Nominal resistance(QQ)
1.5 Z67E & 77 Rated current
BE B i EE NS E BN ERSEOR PR 2 ARUE N E R (R5R-2) > FEHE: 50mQ
LA N EORES -
The rated voltage shall be the D.C. or A.C.(R.M.S. at power frequency) voltage which corresponds
the rated power and the value of which is calculated from the formula below.
I=/P/R Where [: EFER  Rated current(A)
P: FEXSEES]  Rated power(W)
R: /NfEEEH{E Nominal resistance(Q)
2. M Characteristics

H H R {E s T AR JIS C 5201-1 B¢ AEC-Q200 Rev D)
Item Performance Test methods(Conform to JIS C 5201-1 or AEC-Q200 Rev D)
JIS C 5201-1
+1%,+2%,+ 5%: 4.8 TH£:08  Comply with 4.8
. 0Q1 =R < 1Q:+600PPM/C Ri-Ro 5 9
SIERE 2 — >  x10%PPM/C)
fg{%ﬁf 1Q =R = 10Q:+400PPM/C Ro(T-To)
Cemg_er? utre 10Q <R = 10MQ:£100PPM/C | Ro:Z53B(TO)FTHIE: > IR -
OCHIEIEE | 1 0MO <R =51MQ:i+200PPM/C | RyrZ3E4+100°C (T1)i& ATl B H{H -
OR:50mQLL T Ro: Resistance value at room temp. (To).
Ri: Resistance value at room temp. plus 100°C (T1)
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H H FARE SRES T A (fcHE TIS C 5201-1 3¢ AEC-Q200 Rev D)
Item Performance Test methods(Conform to JIS C 5201-1 or AEC-Q200 Rev D)

+5%:+(2%+0.1Q) ;

JIS C 5201-1

4.13 352208 Comply with 4.13

R A [£1%:2(1%+0.05Q)
FHEBRR <2.5F5F) -
4 o g 48 i e 20 4 {ir] B JER -
Short time REAHRREIRE - Al e i B e BE R (FRLR-1)
Overload No evidence of mechanical Rated voltage x2.5 times,5s
damage. But not to exceed maximum overload voltage.
(See table-1)
JIS C 5201-1
4.6 75208 Comply with 4.6
MENIED R EEE 100V 60 F)
M IR
A WAR
BILEE
CEEH oMbl -
Insulation
. 103’MQ or more.
Resistance
ENRIRY I
Resistor shall be tested at DC 100V for 60 seconds
+£1%:2(1.0%+0.05Q) LAA 424 15405  Comply with 4.24
MR A RS [+5%:+(3.0%+0.10Q) LA 4042°C, EFE 90~95%, 1000 /[\i%
Pass \
(57§] OR:SOmQL/ﬂ? P Lk S [EE
o EEJER(90 7% ON, 30 47§ OFF
Load life in |Within1%:£(1.0%+0.050) ERIRIEO0 5 ii 7758 OFF)
humidity Within5%:+(3.0%+0.10€2) 40£27C, 90 to 95%RH, 1000h
R:50mQLL T Rated voltage (90 min ON, 30 min OFF)
F‘E‘%‘v /‘3"‘7‘» N ‘ili =t Z Z E‘-_-:/'\‘/:‘
Dielectric S HEIERFRE 2 2R EEE 60 #b o (HFE-1)
. . |No evidence of flashover ] ) )
Withstanding . ) Resistor shall be tested at AC potential respectively for 60 seconds.
mechanical damage, arcing
Voltage (See table 1)

or insulation breakdown.
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H H g E =RES T E(f(ehE TIS C 5201-1 3¢ AEC-Q200 Rev D)
Ite Performance Test methods(Conform to JIS C 5201-1 or AEC-Q200 Rev D)
AEC-Q200-REV D-Test 1 GB/T 5729-2003 4.5
FETTHIE SHARE A E
7~ A e T — e
st AL THIE - BR T E R R E S HIE R FIR T SRRV hn 2K S
AL
Pre-and FEZIPo
Post-Stress Reference: User Spec.
iﬁ;}trlcal Test is performed except as specified in the applicable stress
reference and the additional requirements in Table 7
AEC-Q200-REV D-Test 3
S o 208 MIL-STD-202 108 IEH1E
?lgh " 1000 /NFF@ T=125°C A imEEEERAS R 1% 2414 /NEF AT TR
EiI}?)lgs,eli?e e Reference MIL-STD-202 Method 108
(Storage) 1000 hrs. @ T=125°C Unpowered Measurement at 24+4 hours

after test conclusion.

+(1%+0.05Q) LA ©
OR:50mQLL T
mETER  [(NEAEERIES -
Temperature  |Within £(1%+0.05Q)
cycle OR:50mQLL T

No evidence of mechanical
damage.

AEC-Q200-REV D-Test 4

208 JESD22 JA-104 TEHIE

1000 {E{EH Cycles(-55°C | +1257C) »

RS AR 2414 /NEEPNETTOHIG -

FHEDR A= R R R 30 o7 8

AN )N A 1 7 -

Reference JESD22 Method JA-104

1000 Cycles(-55C to +1257C)

Measurement at 24+4 hours after test conclusion. 30min maximum,

dwell time at each temperature extreme. 1 min. maximum transition|

time.

=R
Biased
Humidity

AEC-Q200-REV D-Test 7

218 MIL-STD-202 103 TEE

FEIRE 85 CIRIE 85%HIFRIT T EE 1000 /NEFEE TS E R T
TEEEIRRY 10%5aBadt 1% 2444 /NP HETT HIEL © SMD 0402
1/16W-1M F Jififi 5V SMD 1206 1/4W-100K F Jifjl 15.8V SMD
2512 1W-3.3 J Jiifin 1.81V

Reference MIL-STD-202 Method 103

1000 hours 85°C 85%RH.Note: Specified conditions:10% of

operating power.

Measurement at 2444 hours after test conclusion.
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+1%:%(1.0%+0.05Q) LA

AEC-Q200-REV D-Test 8
MIL-STD-202 Method 108 JIS C 5201-1
4.25.1 THSHE  Comply with 4.25.1

=N

fargZey  |[+£5%:+(3.0%+0.10Q) L 8
igi?:ifz Within(l%:i(l.O%JrO).élzj) 703 €, 1000 71
Within$%:(3.0%+0.10Q) SRS EBA(90 5388 ON, 30 574 OFF)

70+3°C, 1000h
Rated voltage (90 min ON, 30 min OFF)
AEC-Q200-REV D-Test 9
2:18 MIL-STD-883 2009 IE#HE

TR P SRR TR T8V R IR A -

Visual Reference MIL-STD-883 Method 2009
Electrical test not required. Inspect device construction, marking
and workmanship.
AEC-Q200-REV D-Test 10
218 JESD22 JB-100 TEHLE
F A s SRR AR Bse Y B R ST -

ﬁz . R T FPAIBERGIS - FERERM -

Dimension Reference JESD22 Method JB-100
Verify physical dimensions to the applicable device detail
specification.
Note: User(s) and Suppliers spec. Electrical test not required.
AEC-Q200-REV D-Test 12
MIL-STD-202 Method 215

f{%\e ﬁﬁfﬁf:ﬁe Marking and protective layer a:Isopropyl Alcohol : Mineral Spirits=1 * 3

to Solvents

Cannot be detached

b:Terpene Defluxer (Bioact EC-7R)
c:Deionized water

Monomethyl Ether :

. Propylene Glycol

monoethanolamine =42 : 1 : 1

TR E S
Mechanical
Shock

+(1% +0.1Q)
0Q : 50mQ or less

AEC-Q200-REV D-Test 13
MIL-STD-202-213

Wave Form : Tolerance for half sine shock
Pulse . Peak value is 100g’s. Normal

duration(D) is 6(ms)
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AEC-Q200-REV D-Test 14
208 MIL-STD-202 204 TE#i5E
5 g's 1977 20 734 - ={E 75 [ EHEDT R 12 E7EE -
AR A 8°X STHIRISRERM > 0317 R fERAY—ER T
- {El[E]E G - R EIRVEAT AR 2 (85 R - 2 o re ] e R
L) +(1% +0.1Q)

Vibration 0Q : 50mQ or less

2" N o JEIRARGE 10~2000 iz -

MIL-STD-202 Method 204

5 g's for 20min > 12 cycles each of 3 orientations.

Note : Use 8°X 5”PCB .0317thick 7 secure points on one long
side and 2 secure points at corners of opposite sides. Parts

mounted within 2” from any secure point. Test from 10~2000Hz.

AEC-Q200-REV D-Test 15
288 MIL-STD-202 210 JE#IE
fR{F B, BRALHEFTTREN < JEE | B IEIR-RmAsEsTiE -

PURHERL " " e S 22 B

Resistance R 2 S IWEMRERR LETIRRE 2 A AR 1.5mm

to E@/;’Eg °

Elol(ierlng Reference MIL-STD-202 Method 210

ea

Condition B No pre-heat of samples.
Note Single Wave Solder — Procedure 2 for SMD and Procedure 1
for Leaded with solder within 1.5mm of device body.
AEC-Q200-REV D-Test 16

ﬁ@j% :t(l% fo10 ) MI%-STD-2002 Method 107

Thermal ’ -55"C/+155°C. Note: Number of cycles required . 300cycles,

Shock 0€Q2 : 50mQ or less

Maximum transfer time : 20seconds,

Dwell time : 15 minutes. Air-Air

ESD 5#%E  [+(1%+0.1Q )
JREE

AEC-Q200-REV D-Test 17
DIS10605
verify the voltage setting at 500V

AT 0.5%,1% : +(0.5% +0.05Q) )
Solder 2%.5%: *(1%+0.1Q0 )
ability 0Q :50mQ orless

AEC-Q200-REV D-Test 18

J-STD-002

Condition B :Immerse the specimens in and eutectic
solder at 260+5°C for 10£1S .
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AEC-Q200-REV D-Test 19
GB/T 5729-2003 4.8
SR E R E
e BRI R B R TS WA ST R TR
Electrical & s LORRAE N estR vy IME » SRME - FIEER
Characteriz FE o
ation Reference User Spec.
Parametrically test per lot and sample size requirements, summary
to show Min, Max, Mean and Standard deviation at room as well
as Min and Max operating temperatures.
AEC-Q200-REV D-Test 20
T SR UL-94
Flammabili V-0 = V-1 a[$57 o AR R -
ty Reference UL-94
V-0 or V-1 are acceptable. Electrical test not required.
AEC-Q200-REV D-Test 21
3mm deflection(0402~1210)
gy |00 170 H0.5%+0.052) 2mm deflection(2010~2512)
Board Flex  |2%6-3% : £(1% +0.1Q) S8 AEC 0200-005
0Q : 50mQ or less
271 60 FPHY S FERFRT -
Reference AEC Q200-005 60 sec minimum holding time.
AEC-Q200-REV D-Test 22
208 AEC Q200-006
a2 BT L ERs PR JEISHY PCB MR - s3(F T - i
. fo—{& 17.7 2(1.8kg) Y I E NG (AN SN0
U5 fEl Ry 60+1 B0 - [Ef - S (EJZ e e 0 - DL HiEEs <
| SR -
S -
Terminal Reference AEC Q200-006
Strength With the component mounted on a PCB obtained from the
(SMD)

Supplier with the device to be tested, apply a 17.7N(1.8Kg) force
to the side of a device being tested. This force shall be applied for|
60+1 seconds. Also the force shall be applied gradually as not to

apply a shock to the component being tested.
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JIS C 5201-1
4.17 I8 Comply with 4.17
IR |ERED 95%LL LR o | 1EEERE 1 245+5C -
Solder Electrode with new solder by SSAEHERE - 3 5 Bl o
ability 95% at least. R P i
Test temperature of solder: 245+5C
Dipping time in solder: 3~5 seconds
:I:(l%‘i‘OOSQ)J/y\W ° JIS C 5201-1
R OKR{S %’éé;ﬁ@ 4.18 JHZ MR  Comply with 4.18
. ~5 Y 1H 1z © LA [z
l;)elfilessrrllce to Within +(1%+0.05Q) 260+5°C, 10£1.0 ¥b, SAEBRIRIBCE -/ NIF
heat & OR:50mQLL T 260+5°C, 10+1.0 seconds
No evidence of mechanical After test leave for 0.5h.(}7,[El-2) (See Figure -2)
damage.
[HfE#EE: =1Q NIEVEE : 350°CE5°C - SIS BN BEfE 3+1/-0 70 » HUEE J i
A R%=+(1.0%+0.05Q) DB BRI S AR E 60 SrsE Ll b > P H{E &
R iR Bﬁﬁiﬁ:"“’,“\ [E=8 ‘;" oo
Eﬁj:%ﬁxk:&t%ﬂ 1: &I\Eﬁ ﬂt{EJ HR /ﬂ:—f—‘

Electric iron
Test

Resistance Range: = 1Q

A R%=+(1.0%+0.05Q2)
No evidence of electrode
damage.
No sides conductive peel off.

Preheating temperature: 350°C+5C
Electric iron preheating time: 3+1/-Osec

Preheat the electric iron on electrode termination, as after that step

place the iron over 60mins and measure its resistance rate.

JRFE:25+10°C » JRFE 60+20

RH%
e |PRIFHAR S 18 A
Preservation |Temperature: 25+10°C,
condition Humidity: 60+20 RH%

Preservation time:  Eighteen

months

JRIE : -55C~125C

Temperature : -55°C~125C >
NI A RIRIE ¢ -55°C,1h;
ﬁ ANJ A R :_A\ == . ” ]
,}Efff;m()% ZEHCE 1 125°C,1000h
temp eI; ature Note: Low temperature

exposure:-55C,1h;

High temperature exposure: 125

C,1000h
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Item Performance Test methods(Conform to JIS C 5201-1 or AEC-Q200 Rev D)

e 20C
Temperature : 20°C

EEFHER SRR FFE JIS C5201-1 4.5 #UE -
All of the resistance measurement according to
JIS C 5201-1 4.5 standard regulations.

%@Bﬁ{a% S I'_k_' S D‘E\ SHE R /? "‘EZE [E\ NS -HAJ: I A A
o +£0.1%,20.5%,+1%:+(1.0%+0.05 ’EJEEP\EEEE SR \E‘Tﬁﬁﬁbmﬂf : ﬁfmf SR
i{‘ _ Q)L AV ER B RAES I - i FLGER P BECE AT I ] PN SE G - H
esistance 2z E3 2 il - TERVEER
nt Within1%:%(1.0%+0.05Q) The temperature of the resistor in the test shall not be sensible of]
Within5%:(3.0%+0.10Q) temperature rise such as a low DC voltage, and the test shall be
completed in as short a time as possible. The voltage specified in
Table-3 may be used in the case of doubt in the determination.
6.1 THZ:02  Comply with 6.1
i R BBREIE S HIER PC AR b A RIS o
fiti ) N BE P B N RIS L
TEEZEED): 0402&0603&0805=5mm
1206&1210=3mm -~ 2010&2512=2mm
Let the chip resistor on the measure board, push
infliction at the middle of measure board, and measure
the resistance change between pre-and-post on loading.
. . Push depth(D): 0402&0603&0805=5mm
gy [ 000SBI - 1206&1210=3mm ~ 2010&2512=2mm
Bend: OR:50mQLL T _ -
Stf:n{;lf Within +(1%+0.05Q) , Resigtor =2 Teating cul-:urt board
OR:Within 50m& M? ’ cupporting fig
45 . 45

“ Chip resistor
=

B
m%/_l s Praseurlze
I WMI T
hl—
{R}

ity
OHM Wetar

O [wraunt of bend}
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Z%-3 Table-3
HEEME R Q HIEERE UGE a) V
Resistance (Q) Test Voltage (V)
R<10 0.1
10 = R<100 03
100 = R<IK 1
IK = R<10K 3
10K = R< 100K 10
100K = R< 1M 25
IM = R 50

it 20 R nE BT = B
it a iR TRER - 10%~0%.
Note a: The test voltage tolerance is : -10% ~ 0%.

it LA BIHEARM 10Q » AEBERHRABIIRAY 10%L0 FAVE |, EZ0E/NR 0.1V,

® Soldering condition

TEMF CC)h PREKZEST

TEOCr s

L
e S L T B R e S O
B20__________MHestup ratex= 3z ! 1% Cooling rate

. N o BKis
180
.._..._.._._._.._.___..._:__,.e"
ot
E |

Max Z0s |

i
Max Bln \

S0z-120%

Time {sec, }

Number of reflow cycles allowed:3 times

Typical valuss (solid line]

20T 105
Process limits [daltad lina|

TEMF  (C)

Second wave

Forced _*
coaling

Time (580, )

IR Reflow Soldering

Wave Soldering ( Flow Scldering)

i1} Time of IR reflow soldering at maximum temperature point 260°C ! 10s

(2} Time of wave soldering at maximum temperature point 2607

i1

t10s

Figure -2
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3. YNE~17%£ External dimensions

Ef7:mm Unit: mm

I, Type 0402 0603 0805 1206 1210 2010 2512
Nl 1005 1608 2012 3216 3225 5025 6432

L 1.0£0.1 | 1.6£0.1 | 2.0+0.15 | 3.1£0.15 | 3.120.1 | 5.040.15 | 6.35+0.2

W 0.5+0.05 | 0.8+0.15 | 1.25+0.15 | 1.6£0.15 | 2.6+0.15 | 2.5+0.15 | 3.2+0.15

H 0.35+0.05 | 0.45+0.1 | 0.55+0.1 | 0.55+0.1 | 0.55+0.1 | 0.55+0.1 | 0.55+0.1

T 02+0.1 | 03+0.15 | 0.4+02 | 0.45+0.2 | 0.5+02 | 0.6£0.2 | 0.6+0.2

D 0.25+0.1 | 0.340.2 | 0.4+0.2 | 0.5+0.20 | 0.5+0.20 | 0.6£0.2 | 0.6+0.2

4. FH5F IR Marking Indication
4.1 >1QFMEFIR > 1Q Marking Indication
4.1.1 =HEFE R 0603 ~ 0805 ~ 1206 ~ 1210 ~ 2010 ~ 2512 +5% ( E-24 %51 )
TR Al Marking Formula REEFZE REEH] Code Marking Examples

X X X 104=100KQ
{%3{(&% 122=1 2KQ
FHE S Multiplier Code 473=47KQ

Resistance Code

4.1.2 PUREFE/R 0805 ~ 1206 ~ 1210 ~ 2010 ~ 2512 £1% ( E-96 %51 )

RN FoRER B
Marking Formula Marking Examples
XXX X 1542=15.4KQ

L EES 22R1=22.1Q
PEAETES Multiplier Code 1020=102Q

Resistance Code

4.1.3 RSN 0603 (E-24 Z51IAE E-96 PUARARI ) RAES%FHE0 TR LURIEREE1%

MR R
Marking Formula Marking Examples
XX X 123=12KQ

l |_ ERS 473 =47 KQ
PEAELES Multiplier Code

Resistance Code
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4.1.4 =HEARIEFET 0603 £1% (E96 %1 )
2RIl Marking Formula REEFZREEH] Code Marking Examples
X X X 02C=102*10%>=10.2KQ
15E=140*10*=1.4MQ
PEHAEFCEE  — fERAE
Resistance Code Multiplier Code

42 <1QFHEFR /R <1Q Marking Indication
42.1 VUi R: 0805, 1206+ 1210, 2010, 2512 +5%. +1% (E-24.E96 %41

IR o 2R
Marking Formula Marking Examples
R XXX R220 =220mQ
For 0.7 PHAE S
Marking “0.” Resistance Code

422 =HEFEIR: 0603 +5%. +1% (E-24.E96 %741)
Marking Examples R22=220m Q

43 0QFHEFRT
0603. 0805. 1206 1210. 2010. 2512 FE gL EFHE“0" RN

4.4 HEFHEF IR 0402 £5% ~ £1% ( E-24.E96 %51 )
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4.5 fURER
E-24 25181 E-96 Z5IHEAEEEHER
E-24 series & E-96 series Standard nominal resistance values
L N (575 c8cF [l A =3
Name of - i ) ) ! o . . .
_ Standard nominal resistance values (significant figures with the unit omitted)
series
1.o, 1.1, 1.2, 1.3, 1.5, 1.6, 1.8, 2.0, 2.2, 2.4, 2.7, 3.0
E—-24
3.3,3.6,3.9,4.3,4.7, 5.1, 5.6, 6.2, 6.8, 7.5, 8.2, 9.1
Fesistance code
MO, Code | MO, Code | MO, Code [WO, Code (WD, Code |NO, Code |MNO. Code | MO, Code
01 100 |13 133 |25 178 |37 237 |49 316 |61 422 |73 S62 |85 790
02 102 |14 137 |26 182 |33 =243 | S0 324 |62 432 |74 S76 |86 768
03 105 |15 140 |27 187 |33 249 [ S1 332 |63 442 |75 S90 |87  7ay
04 107 |16 143 |28 191 |40 255 |S2 340 |64 453 | 76 604 | =2 806
05 110 |17 147 |23 196 |41 261 [S3 348 |65 464 | 77 619 |83 825
E—96 06 113 |18 150 |30 200 |42 267 |54 357 |66 475 |78 634 |90 845
07 115 |19 154 |31 205 |43 274 |55 365 |67 487 | 79 643 | 91 @66
02 118 |20 158 |32 210 |44 =280 |S6 374 |68 499 |80 @65 | 92 887
03 121 |21 162 |33 215 |45 =287 |57 383 |69 511 |81 681 |93 909
10 124 |22 1685 |34 221 |46 294 | S8 392 |70 523 |82 698 | 94 931
11 127 |23 169 |35 226 |47 301 |59 402 |71 536 |83 715 | 95 953
12 130 |24 174 |36 232 |48 309 |60 412 |72 549 | B4 732 | 96 976
Prefered Value of resistance shall be composed of significant figures shown in the above table and
multiplied x10'Q, x102Q, x103Q2, x10*Q, x10°Q .
-
FLES A B C D E F G H X Y Z
Code
s 0 1 2 3 4 5 6 7 -1 2 3
o 10 10 10 10 10 10 10 10" | 10 10 10
Multiplier
5. %% Package
11 S L F 154010
- 20401 o i ~|n2}
—3 e 1y 175401 =
@ ........ @;f Q(—|
=p - b
B -y -:-:--1- -1.-‘---‘--.---‘. e -:- - - — L
| (N R R | 1o il ]
(,’ _— - B S - J
S AR Fager

Punched




P FHELERG AR AF
INEIEY Tr—— ; INT
Company Name FREETFRE (L) FRAHE
TZAI YUAN ENTERPRISE CO., LTD.
% HEE IR BlHES
Product Name High-power Chip Resistors for Automobile
& A4 IR € H ¥ 2026 ££ 01 7 06 H H¥ 16-15
Version Enactment Date Jan.06,2026 Page
=P
B A B W F Tl T2 P
Type
0402 0.65+0.1 |1.15+0.1 |8.0+0.2 3.5+0.05  |----—-- 0.45+0.1 [2.0+0.05
0603 1.10£0.1 |1.940.1 8.0+0.2 3.5+0.05  |----—-- 0.6+0.1 4.0£0.05
0805 1.65£0.2 |2.440.2 8.0+0.2 3.5+0.05  |----—-- 0.75+0.1  |4.0+0.05
1206 2.0+0.2 3.6+0.2 8.0+0.2 3.5+0.05  |----—--- 0.75+0.1 |4.0+0.05
1210 2.8+0.2 3.5+0.2 8.0+0.2 3.5+0.05  |-------- 0.75+0.1 |4.0+0.05
2010 2.9+0.2 5.5+0.2 12.0+0.1 |5.5+0.5 0.2+0.05  [1.0+0.1 4.0£0.05
2512 3.6£0.2 6.9+0.2 12.0+£0.1 |5.5£0.5 0.2+0.05 [1.0+0.1 4.0+0.05
51 FI -~ 1&E# K~} Lead Dimensions :
Carrier Tape
OQQQOOQOL%{)}OQQOOOQ
95~ 270mm Chip Filled Area = 160mm Cover Tape
Unfilled Area
= 400mim
52  _EJEARIEE /1 Peel off Strength :
52.1 JEM&{E: 0402 => 0.1~0.6N
0603 ~ 0805 ~ 1206 ~ 1210 ~ 2010 ~ 2512 => 0.1~0.8N
LI _ R EEE ( 300mm/min)
— %Fjﬁﬁg
%EE’%@JT’E)‘?F@—-—(} | ﬁ‘
5.3 4t SMCH
+05 |
.'/ \
ll" II'| 1 AE"
| Lo =
'| - .' [ g
\ I.'I —— L4

178 £2

1005

95405
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B Type 0402 0603 0805 1206 1210 2010 2512
R 10k 5k 5k Sk Sk 4k 4k
Standard packing pcs pcs pcs pcs pcs pcs pcs
(SRR
Packing Paper Tape Emboss

6. F§id[E Structure diagram

SMCH %512 BE[H g5 542 N RAVMRHTTRR:
The construction of resistor (SMCH series) shall be as follows:
10

RN IS4 N &
NO Structure Name Material
. P2t 1 H = e =P ZER.
Ceramic substrate High alumina ceramic substrate 1s used.
5 AR G SR,
Outer termination Conductor 1nk printing.
3 IEHIERS G ST,
Inner termination Conductor ink printing.
A EEAUENE e < S
Resistor layer Blend metal ink printing.
5 i 3R S Tl
Glass layer Glass ink printing.
6 SR UE] SRATEIERHAE.
Trimming cut Trimming correct Resistance.
. R IR SR S Pl
Protective coat Epoxy ink printing.
g EIREEEET I 2548
Side electrode Terminal Conductor
o PR B i a5
Internal electrode Terminal electroplate nickel.
0 SN EE U555
External electrode Terminal electroplate tin.




