High-power Chip Resistors for Automobile P 2|
EE Ay B e B
4524 Features
Csthe
\/ High power
D P RAEE RIS

\@

£E1&E Construction

Protective coating

Lead borosilicate glass

Termanation(inner)

Suit for reflow and wave soldering
OfF&E# AEC-Q200 1Z#

Comply with the relevant provisions of AEC-Q200
OfF& RoHS2.0 #2455 REACH 12

RoHS2.0 compliant and REACH compliant

E#iERML Power Derating Curve

70C

)

High durity alumina substrate /- Pailadiun/Siver %E % 8o
——— ’ Termanation E;.i g ‘6‘3
~  Between - E 20 ; ;
c g 0-6011 -40 -20 0 20 40 60 I80 100 120 1401«1"60 180
Resistive element | " e BB () 5 1o
Ruthenium oxide Ambient Temperature(°C)
#R1g Specifications

— o BEtHEE BEBaHE THEEE Dielectric . PREEEREIQ)

Type Rated power Maximum Maximum Withstanding Resistance Range(Q)
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 0Q1~51TMQ
1210 3/4W 200V 400V 500V 0Q1~51MQ
2010 W 200V 400V 500V 0Q1~51TMQ
2512 2W 200V 400V 500V 0Q1~51MQ
R~ Dimension —>/T/<— —/T/<_
H| ‘
—»| D D—| |9/V/
| L | B8{7 Unit : mm
Bz 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
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 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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HEShER SR
(KR~ Tape Specification

(4.0%0.1)
J oxon|—— e —|12)—
T
T : : -
- f-top-tryd
—|[1.0£0.1|— v =) ! -
Plastic ! : Ppapr:e Ird
(Embossed) (Punched)
BE{7 Unit : mm
Eitta
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 3.5+0.05 | -------- 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+0.05 | -------- 0.75+0.1 4.0+0.05
1210 2.810.2 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

¥EI2EB8R~T Reel Dimensions

BE{7 Unit : mm

15+1 (2010/2512)
11.5+0.5 (0402/0603/0805/1206/1210 )

e

13.0+0.5

60 min.

178x2

9.5+0.5 (0402/0603/0805/1206/1210 )
13£0.5 (2010/2512)
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HEShER SR
mBER Product Identification
SMCH 0805
1Ea BT
Type Rated power

0402 | 0603 | 0805 | 1206
1210 | 2010 | 2512

100R F
NBERE BRESTRE
Nominal resistance Resistance tolerance
E-24 E-48 E-96 F G J
Series | Series | Series +1% | +2% | +5%

4% Characteristics

Temperature Coefficients

1Q<R<10Q:+200PPM/°C
+1%,£2%,% 5%:

10Q < R10MQ:+100PPM/°C
OR:50mQLLF

SHIEE RIBE sHERAZ((KIE JIS C 5201-1 5% AEC-Q200 Rev D)
Item Performance Test methods (Conform to JIS C 5201-1 or AEC-Q200 Rev D)
+1%,£2%,+ 5%: JIS C5201-1
0Q1<R < 1Q:+400PPM/°C 48TEZME Comply with 4.8
% % %: Ri-Ro o
BEES) +1%,22%,+ 5% N GED] x106(PPM/°C)

Ro : =B (To)TAIEZ ER(E.

Ry : =R +100°C(T:{ZRTRIEZ EIR(E,

Ro : Resistance value at room temp( To).

Ri1 : Resistance value at room temp plus 100°C(Tx).

el S EI=Yei
Short Time Overload

+5% : £(2%+0.1Q)
+1% : +(1%+0.05Q)
OR : 50mQ AT,

OR : 50mQ or less.
TMSBEHMAEEG.

No evidence of mechanical damage.

JIS C5201-1

4131528 Comply with 4.13

EEBE <2558,
AEERRERETEE.

Rated voltage x2.5 times 5s,

But not to exceed maximum overload voltage.

BB

Insulation Resistance

103MQ LAk,
10°MQ or more.

JIS € 5201-1 A EIStEs ‘

46TEZME Comply with4.6  BIESE B Al

HMENNEREE 100V 60 7,

Resistor shall be tested at -

DC 100V for 60 Seconds. Rl k10| B
RO.5mm

MR EEswD
Load Life in Humidity

+1% : +(1.0%+0.05Q)LAA.
+5% : +(3.0%+0.10Q)LAA.
OR : 50mQ AT,

Within1% : £(1.0%+0.05Q).
Within5% : +(3.0%+0.10Q).
OR : 50mQ or less.

AEC-Q200-REV C-Test 6

MIL-STD-202 Method 106

JIS C5201-1

42415288 Comply with 4.24

40+2°C , i@ 90 ~95% , 1000 /N
TEZEEE(90 548 ON , 30 234 OFF),
40+2°C,90 to 95%RH,1000h

Rated voltage (90 min ON,30 min OFF).

Temperature Cycle

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

JIS C5201-1
SR EEINE. BERBERIEERNR. 4.7 I52M Comply with 4.7
Dielectric Withstanding No evidence of flashover mechanical TEAMERIREZ ST EEE 60 7,
Voltage damage, arcing or insulation breakdown. Resmtoy aiell iz Fested gt A
potential respectively for 60 seconds.
AEC-Q200-REV D-Test 4
288 JESD22 JA-104 IERE
+(1%+0.05Q)LAA. 1000 fEf&R (-55°C & +125°C),
OR : 50mQ LR EERIE 2414 NSPETAIR.
RS FEEKmEE HERENEEFEAER 30 HiE,

EIRESEER 1 D,

Reference JESD22 Method JA-104

1000 Cycles (-55°C to +125°C)

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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HHENERRHEER
AEC-Q200-REV D-Test 7
28 MIL-STD-202 103 IE8zE
TEEEE 85°CIRIE 85%HIGH RIE 1000 /NMFERIEERG TIEBRN
B 10%HERAEER1E 244 /NFFAEST IR : SMD 0402 1/16W-1M F jEf0 5V,

Biased Humidity

SMD 1206 1/4W-100K F A0 15.8V, SMD 2512 1W-3.3 J jEfn 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.

=GR
Load Life

+1% : £(1.0%+0.05Q) LA,
+5% : +(3.0%+0.10Q)LA/.
Within1% : £(1.0%+0.050Q).
Within5% : +(3.0%+0.10Q).

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

70+3°C, 1000 /)N

TEIREE(90 48 ON, 30 o4& OFF)
70+3°C, 1000h

Rated voltage (90 min ON, 30 min OFF)

vl

Resistance to Solvents

FREARFEED S
Marking and protective layer Cannot be
detached

AEC-Q200-REV D-Test 12

MIL-STD-202 Method 215

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
208 MIL-STD-202 204 IE/E

5g's {171 20 HiE , =ERESEEFE 12 EEE,

R (M 8" X5 ENRIRESHR , 031" B, ERMN—IEE 7 EEEY .
EHENSNAE 2 [EEER. EREERERR 2" Wik,

Resistance to
Soldering Heat

== 0
JEE N BISLSELE 10~2000 575,

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
288 MIL-STD-202 210 I&fRE
&4 B, IRRETIES, IR E—RIE-REETTH | KEF 2

TR 3 |WEERIRIER 1 E(TIEHE | SBASREAEENT 1.5mm HREE.

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.

BELe
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 S

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

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

AN
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.

BRI
Electrical
Characterization

AEC-Q200-REV D-Test 19

GB/T 5729-2003 4.8

ZHRERRIEE

ORI RSEERET28EE , BETIH=RTRER  f8IF
BETHRENSIME , &XAE  FHIEMRERE.

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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FHEMER

CicE

IR EsPE

AEC-Q200-REV D-Test 20
208 UL-94

Bending Strength

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

FIE V-0 B V-1 TS, FEEEEHA,
Flammability Reference UL-94
V-0 or V-1 are acceptable. Electrical test not required.
Resistor Testing circuit board
— )

AEC-Q200-REV D-Test 21 | soer hSuwum‘ne i
3mm deflection (0402~1210) HL - - [

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

288 AEC Q200-005 o %

0> 60 BRIIE, =gy e

Reference AEC Q200-005 : oy
{ I —— =il D (Amount of bend)
—

60 sec minimum holding time
OHM Meter

AEC-Q200-REV D-Test 22
28 AEC Q200-006
RAREITMAERERIESH) PCB R , SRHFEE(TAIR | SEin—E17.7

Resistance to
Soldering Heat

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

e Yis 4(1.8kg)HI DRV RIEMAHROEIE. HIMDRIFEINRSEA 60+1 #2, FtK ,
( =R ) EEHESEMIEIN , LARRIEEZEIEE),
° 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 C5201-1
N EHRZE/D 95% L I, 4171828 Comply with 4.17
e BIED 95%LL LAAER SR : 245+5°C
- Electrode with new solder smemptRs . n
Solderability (SERRER] - 3~5F
by 95% at least. Test temperature of solder : 245%5°C
Dipping time in solder : 3~5seconds
+(1%+0.05Q)LAR.
OR : 50mQ AT, JIS € 5201-1
SRS -
TEEHMANELE. 418182/ Comply with 4.18

260+5°C , 10£1.0 %) , SHEMEMEE/IME,
260+5°C,10+1.0 seconds, After test leave for 0.5h.

Electric Iron Test

FEEEEE : 21Q

4 R%=+(1.0%+0.05Q) EB/IMNREEE ,
RlIgiRE.

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

DERRE : 350°C+5°C,
BIREINEIEE 3+1/-0 7,
EIEEINF BB |
HHEFE 60 piElbl b, BEAEBESAE,
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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TZAI YUAN ENTERPRISE CO., LTD.
m % HE TR BIHES
Product Name High-power Chip Resistors for Automobile
A& A3 5 HlE HEH 2023 4205 5 01 H HE 16.1
Version Enactment Date May.01,2023 Page

1. —f%Z51H General

1.1 M Scope
BAGEEEAR PREERGAIRAE &7 [HEsTR R A BEHE] MmelEm.

This specification is available for High-power Chip Resistors for automobile manufactured by

TZAI YUAN ENTERPRISE CO., LTD. Pb Free.
1.2 F£5{) Type designation (example)
R ~ e ) ~ ATHEHE - BEFiRE BIgiRmE R HAESE T -

The type designation shall be in the following form and as specified.

SMCH 0805 10K J
f& BEHE AEEERHE I ERTE
Type Rated power Nominal resistance Resistance
| (inch) value tolerance
0402 E-24 Series ! =%
G | £2%
0603 E-48 Series -
0805 F ] £1%
1206 E-96 Series
1210
2010
2512

1.3 %572 JJ Rated power

HEUE B RIEAE EEDRSE 70°C nl DUBE A sV R REE ), (03%- 1B EEDRE &M 70°C

HF 2 B B D UK T — ey BE ) A Hh & B . -

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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Company Name HEBETRH (L) FRAF
TZAI YUAN ENTERPRISE CO., LTD.
m HEE TR A B
Product Name High-power Chip Resistors for Automobile
TGN A3 5 e H 2023 405 A 01 H H¥ 162
Version Enactment Date May.01,2023 Page
Z3-1 Table-1
SO i E5 R HE(Q
T R PRI | fR A PHIEFERE©)
Y JEMGES] . 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 0Q1~51MQ
1210 3/4W 200V 400V 500V 0Q1~51IMQ
2010 1Y 200V 400V 500V 0Q1~51MQ
2512 2W 200V 400V 500V 0Q1~51MQ
f#55% © OLL RGP HERE « fIEAR E=VP x ReTE RS TIEER et EAVER/ A1t i R

LIGTRAERRE Rt

EatEERANR -1

e (0 FHER BRI - DASR- 1EF‘ B

e e R Ry A

(DNote: In the above table top use voltage: according to the formula E =P 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-

QBLTFEAAFERME 10MQEL L, W& FAR KGRI SE S, DR -

1, standard as highest voltage of form Table-1 .

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

in order to test.

QEHEHEAEREE /S JIS C 5201-1 4.5 BE
(DALl of the resistance measurement according to JIS C 5201-1 4.5 standard regulations.

Z2-2 Table-2 (0 resistance become Less than 50mQ)
. B NBHE B A BT E) e
iy ERRES * o T mEEEm)
Maximum working Maximum overload )
Type Rated power Resistance Range(m<2)
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

fFieE - &2 f 0QHEMA (0Q BNEMEER S0omQLIT)
Note: Table -2 is 0Q-specific (0€ resistance become Less than 50mQ)
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m % HE IR H EEES
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A& A3 5 HlE HEH 2023 4205 5 01 H HE 163
Version Enactment Date May.01,2023 Page
=— BHERAE.  Figure 1 Power derating curve
120 T 5
-55° 70°
% 2100
% g 30
7 = 60
[
—~ e 40
X
Z 20 T
o 153°C

-60 -40 -20 0 20 40 60 80 100 120 140 160180 200 220 240260
FBEERETC  Ambient Temperature('C)

FsE  ERVREEE ¢ -55C~+155°C (0402 ~ 0603 ~ 0805 ~ 1206 ~ 1210 ~ 2010 ~ 2512)

Note: Operating Temperature Range: -55°C~+155°C (0402 ~ 0603 ~ 0805 ~ 1206 ~ 1210 ~ 2010 ~ 2512)

1.4 ZE7E & FX Rated voltage
BE B A E HENBE BV EURBCOR(BFR Z ARV ERR (R E-1), B 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: TEIKER Rated voltage(V)
P: EFEES] Rated power(W)
R: /NfEEE[H{E Nominal resistance(Q)
1.5 Z27E B 7t Rated current
BHE B (i EE AR E B EDR BSR (R AR 2 A RUE) IV E R (RFR-2) » FAE#E: SomQ
LU N EORE -
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 I: EFRER  Rated current(A)
P: 7E#%EE ]  Rated power(W)
R: /\fEEEH{E Nominal resistance(Q)
2. 4 Characteristics

H H FrsE aBE T AREE JIS € 5201-1 8¢ AEC-Q200 Rev D)
Item Performance Test methods(Conform to JIS C 5201-1 or AEC-Q200 Rev D)
+1%,£2%,% 5%: NS € 52011
’ ’ . 4.8 I8 Comply with 4.8
0Q1 =R < 1Q:+400PPM/C
BB | £1%22%.2 5%: SR xq00PPM/C)

Ro(T1-To)
Ro: =206 (TO) Al & 2 BB fHAE -
RiZ=Jf+100°C(THi&FTHIE Z EIHAE -

Ro: Resistance value at room temp. (To).

Temperature | |Q=R = 10Q:+200PPM/C

Coefficient | £1%,+2%,+ 5%:
10Q <R <10MQ:£=100PPM/C
OR:50mQLL T

Ri: Resistance value at room temp. plus 100°C (T1)
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Company Name HEBETRH (L) FRAF
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m HEE TR A B
Product Name High-power Chip Resistors for Automobile
A& A3 5 HlE HEH 2023 4205 5 01 H HE 16-4
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H H FFSAE SHES T E(fisHE JIS C 5201-1 3¢ AEC-Q200 Rev D)
[tem Performance Test methods(Conform to JIS C 5201-1 or AEC-Q200 Rev D)

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

JIS C 5201-1

4.13 THZHE  Comply with 4.13

FIRERE A [+£1%:+(1%+0.05Q)
FHEBERE <255 -
g\naé—‘n +[:1+‘>:Flﬁ -
Short ime | R 13E A AL - FETRBREAR ARG
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 JH£:HE  Comply with 4.6
I E AT FERE 100V 60 )
. Lt vzl
A WK
4B
“‘E“‘%E@Fﬂ 10°MQDL | -
Insulation
. 10°MQ or more.
Resistance
ERRIRS T
Resistor shall be tested at DC 100V for 60 seconds
+1%:4(1.0%+0.05Q) LA 424 THS: 8 Comply with 4.24
bR amE=E [£5%:=(3.0%+0.10Q) LA 40£2°C, SEFEE 90~95%, 1000 /NI
PraNs
[5]3] ORSOI’HQJ/X_F P bk S ER
o EEJFR(90 47#% ON, 30 434# OFF
Load life in |Within1%:(1.0%+0.05Q) EAEEC0 2 iﬁ 34 OFF)
humidity Within5%:=(3.0%-+0.10€) 40£2°C, 90 to 95%RH, 1000h
R:50mQLL T Rated voltage (90 min ON, 30 min OFF)
fre SR S = 77 B A
Dielectric o HEMERIFRE 2 2 BB EE 60 #) o (AFE-1)
_ . |No evidence of flashover . _ _
Withstanding . ) Resistor shall be tested at AC potential respectively for 60 seconds.
mechanical damage, arcing
Voltage (See tablel)

or insulation breakdown.
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A A3 5 HEHH 2023 4205 5 01 H H¥ 1625
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H H RS AE A A (IR JIS € 5201-1 2 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
FET T SHARE TS
Al - TR s | I o
o AT > bR T AV TG AIR T R IIEE K
/Al —
Pre-and EZbe
Post-Stress Reference: User Spec.
?ée;[: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
EET R 208 MIL-STD-202 108 G E
IT{lgh t 1000 /N @ T=125"C A EREABRAE A& 2424 /N P HEF TG 4
Eir;l([))selffeure 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:50mQPL

RETER [ NSAWEMOVIES -
Temperature  |Within £(1%+0.05Q)

AEC-Q200-REV D-Test 4
04 JESD22 JA-104 TEHE

1000 {EfEE Cycles(-55C ] +1257C)
SERGE IR 2434 JNIFPUEFTHIES -
BRI B A B 48 30 75 -
IR R 1 538

cycle OR:50mQLL Reference JESD22 Method JA-104
No evidence of mechanical 1000 Cycles(-55°C to +125°C)
damage.
Measurement at 2444 hours after test conclusion. 30min maximum
dwell time at each temperature extreme. 1 min. maximum transition
time.
AEC-Q200-REV D-Test 7
£:H8 MIL-STD-202 103 15 E
TESRTE 85°CIRE 85%AVRAE T I E 1000 /NI £ B f5 E BRiF T
TEE Y 10% 505045 R 1% 2444 /RPN AETTHIE © SMD 0402
= % 1/16W-1M F il 5V SMD 1206 1/4W-100K F i 15.8V SMD
Biased i
Fumidity 2512 1W-3.3 J jfi 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.
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Item Performance Test methods(Conform to JIS C 5201-1 or AEC-Q200 Rev D)

£1%:+(1.0%+0.05Q) LA

AEC-Q200-REV D-Test 8
MIL-STD-202 Method 108
4.25.1 IE£:08

JIS C 5201-1
Comply with 4.25.1

BffEa [£5%:+(3.0%+0.10Q) LA 8
Load Life Within(l%:i(l.O%JrO).OSQ) 1023, 1000 /15
Within5%:+(3.0%+0.10€) TEFEEBE(90 5358 ON, 30 575 OFF)

70+3°C, 1000h
Rated voltage (90 min ON, 30 min OFF)
AEC-Q200-REV D-Test 9
28 MIL-STD-883 2009 IE R &

é fffmal Pt SRS HE R TR B > R IR -

Visual Reference MIL-STD-883 Method 2009
Electrical test not required. Inspect device construction, marking
and workmanship.
AEC-Q200-REV D-Test 10
2l JESD22 JB-100 HEHLE
1B RS RS B Y B R T

gjs‘ - SER  APRIBERGIS - 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

};::thfj?e 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 : Propylene Glycol

Monomethyl Ether : 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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Item Performance Test methods(Conform to JIS C 5201-1 or AEC-Q200 Rev D)
AEC-Q200-REV D-Test 14
208 MIL-STD-202 204 TE#HE
5g's B3 20 oy > = {5 R T 12 (E{EE -
AR EA 87X STEIRIERESH 0 0317 B fERIY—EBH T
(Bl E B - AE S EAVERTAA 2 (EEE RS - 2 o S E R
%—i%}] :I:(l%+01Q) 2" Wl—‘—r,’:{:ﬁ EJ iﬁ%ﬁ //\/\ 10 2000 ﬁzg o
AAln ~
Vibration 0€Q2 : 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
218 MIL-STD-202 210 IE#HE
g e i B, PR N AETTHEN - X8 | B—RIER-Rm AT
Rt A 2 SRR | (R 72 A S LS
to HYZEFE -
?Iol(iering 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
Thermal ) -55°C/+155°C. Note: Number of cycles required - 300cycles,
Shock 0Q : 50mQQ or less ) ]
oc Maximum transfer time . 20seconds,
Dwell time : 15 minutes. Air-Air
- AEC-Q200-REV D-Test 17
ESD f#88  |[£(1% +0.1Q )
DIS10605
G
verify the voltage setting at 500V
AEC-Q200-REV D-Test 18
AT 0.5%,1% : +(0.5% +0.05Q) ) 1.STD-002
Solder 2%.5% : 2(1%+0.1Q2 ) Condition B I th . . d eutecti
ability 00 - 50mQ or less ondition 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 LIS E
. HEE AR R TR T S BB SIAEFUHI R T R
Electrical {6 » B TR TSR IEIRME - BOR(E - THEAIEER
Characteriz 7 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
A S UL-94
Flammabili V-0 = V-1 a[§57 o A FREERME
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)
sy |0 017 H(0.5%+0.05Q) 2mm deflection(2010~2512)
Board Flex |270-5% : (1% +0.1Q) 288 AEC Q200-005
0€Q2 : 50mQ or less
F/1 60 FPHYSZEIFH] -
Reference AEC Q200-005 60 sec minimum holding time.
AEC-Q200-REV D-Test 22
208 AEC Q200-006
et L fERS e JE1SHY PCB R » S5 EETTHIE - e
. fn—{& 17.7 2-(1.8kg)y I E AR a3 (A HITE <14 N I B0
Uiig ¥R & [l Ry 60+1 B o [Af - B (EJENSIS MR - DL 2
arls SIRED) -
o) =
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
IRHEENE  (EMmED 5% EHEEE o | (SRR 24545 -
Solder Electrode with new solder by SSEENEA ¢ 3.5 F o
ability 95% at least. RG] P i
Test temperature of solder: 245+5C
Dipping time in solder: 3~5 seconds
:I:(l%+0.OSQ)L\J\|7§| ° JIS C 5201-1
(=5 i ORjg OmQLA T . 4.18 JH£:08  Comply with 4.18
Resistance to REARMERLS - b C 1041.0 Fh. =PER N
solderin Within +(1%+0.05Q) 60+5°C, 10+1.0 7, SAERIQIE /N -
ot & OR:S0mQLL T 26045°C, 10+1.0 seconds
No evidence of mechanical After test leave for 0.5h.(}7[E]-2) (See Figure -2)
damage.
PEE&IE: =1Q IIECESE © 350°C15°C - BIREINEL B 3+1/-0 7 - HUERIS 8K
A R%=+(1.0%+0.05Q) PO BRI S - VAR E 60 SrsE Ll b > P EfH{E &
e |EEABSNEURERE o SRR | (B -
EE*%%%&%EE%EE EE* Xyl\éﬂ l% {EJ HR %’ /ft—l—‘

Electric iron
Test

Resistance Range: =1Q

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

Preheating temperature: 350C+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.

JERE25410°C 0 JRE 60+£20
RH%
TRFHARR © 18 A

PRAFIRIT
Preservation |Temperature: 25+10°C,
condition Humidity: 60+20 RH%
Preservation time: Eighteen
months
JRFE 1 -55C~125C
Temperature : -55°C~125C -
e [E G (ESBCE 55, 1h;
ABURE | rom e+ 125°C,1000n
Transport
t Note: Low temperature
emperature

exposure:-55C,1h;
High temperature exposure: 125
C,1000h
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e D 20C
Temperature : 20°C

EIHE N EREAE f56 JIS C 5201-1 4.5 BiE
All of the resistance measurement according to
JIS C 5201-1 4.5 standard regulations.

== = SHI 2= S5 =} d 2 = N Y
EfHES H BB [HER AR NS A RE R RNHR . EFHFIaER R
- +0.1%,£0.5%,+1%:+(1.0%+0.05 ! JEEP\EEEEE? q,ﬁ”\r%&?fﬁﬁ;m%f J q_’ﬂﬂ; }ﬂwfu%“ﬁﬁ ﬁ
i{‘ _ Q)L KAV E R BRI - I FLER AT REAE R R A s ORI - A
esistance . E e o ot . o s
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:E  Comply with 6.1
o 7 BB REE IR PC AR b (R AR o
i = = ECi ==l SR (= kS
TEEZEEED): 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
g [0 %00.05Q) LI 1206&1210=3mm - 2010&2512=2mm
Bondi OR:50mQLL _ T
strongth [ Within +(1%+0.050) g g B
OR:Within 50m€ Mi ’ cupporting Tig
+3 - 45

" _Chip resistor
.

B
m%/_l s Prassurlzs
| ‘W%__ﬁf”
p—
{A}

iy
GHM Watar

D famaunt of bend}
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Z%-3 Table-3
HEHEHE R Q HIEERE UGEa) V
Resistance (Q) Test Voltage (V)
R<10 0.1
10 = R<100 0.3
100 = R<1K 1
IK = R<I10K 3
I0K = R< 100K 10
100K = R< 1M 25
IM = R 50

it 20 E A B TR R = SRR
it a1 -10%~0%.
Note a: The test voltage tolerance is : -10% ~ 0%.

it LEHEBIHEARM 10Q » HE B RIS TIRAY 10%L0 FAVE |, ER0Z/NR 0.1V,

® Soldering condition

TEHP £C) Foak ZE5T

TEC s

pe—nt
e e e s b e e S e e e
220 oo HeRtUp PAb R AN __ Cooling rate

. ?om BKis
180
e - - - .__...__T__,.e"
o
B s 3

Bls—1Z0s

Mumber of reflow cycles allowed: 3 times

i i
Max EQs \

TEMP 0T 260°C 105

Second wave

Forced
coaling

Time L sec. }

Typical valuss (solid line]
Froeass limig [dalted lina]

Time (580, )

IR Reflow Soldering

Wave Soldering { Flow Soldering)

i 13 Time of IR reflow soldering at maximum temperature point 26000 : 10s

i 2) Time of wave soldering at maximum temperature point 2607

=] 2

P 10s

Figure -2
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3. AME~f£ External dimensions
Ef7:mm Unit: mm
I Type 0402 0603 0805 1206 1210 2010 2512
il 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
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 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

4. FH§3 7~ Marking Indication
4.1 >1QFMEFIR > 1Q Marking Indication
4.1.1 =HEFE R~ 0603 ~ 0805 ~ 1206 ~ 1210 ~ 2010 ~ 2512 +5% ( E-24 %51 )
R HI] Marking Formula FREBFEREEH] Code Marking Examples

X X X 104=100KQ
HERIERTS Multiplier Code 473=47KQ

Resistance Code

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

Al R
Marking Formula Marking Examples
XXX X 1542=15.4KQ

L [EEST 22R1=22.1Q
PELAEEE Multiplier Code 1020=102Q

Resistance Code

4.1.3 FrAltEZoR 0603 (E-24 ZFI4E E-96 WNARRSER ) RALS%FHEI M /E&R DURERRE1%

Al TORER
Marking Formula Marking Examples
XX X 123=12KQ
| | 473=47KQ

PEAETES Multiplier Code

Resistance Code
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4.1.4 =ERIEFET 0603 £1% (E96 %1 )
oRFR Al Marking Formula BB RERF] Code Marking Examples
X X X 02C=102*10%>=10.2KQ
15E=140*10*=1.4MQ
PEAECHE R
Resistance Code Multiplier Code

42 <1QFHEFR/~ <1Q Marking Indication
42.1 VUfS&EIR: 0805, 1206+ 1210, 2010, 2512 +5%. +1% (E-24.E96 % %1)

(el 2R3
Marking Formula Marking Examples
R XXX R220 =220mQ
For 0.7 PEAERES
Marking “0.” Resistance Code

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

43 0QTFHEFET
0603, 0805. 1206. 1210. 2010. 2512 LI BEFHE“0" KR

4.4 FEFIEFRT 0402 +5% ~ +1% ( E-24.E96 51 )




RAR AR PR 2 7]

I 5%
ANEIEY . . y -
Company Name HEBETRH (L) FRAF
TZAI YUAN ENTERPRISE CO., LTD.
m HEE TR A B
Product Name High-power Chip Resistors for Automobile
B A& A3 5 e 5 2023 05 A 01 H HE 16-14
Version Enactment Date May.01,2023 Page
4.5 fURER
E-24 25181 E-96 Z5I[FEAEEEHER
E-24 series & E-96 series Standard nominal resistance values
AT ) v -
N ] BRESFTIE (57 2%clicF > Hmg0g)
ame o . . o . . .
) Standard nominal resistance values (significant figures with the unit omitted)
S€ries
E—94 1.0, 1.1, 1.2, 1.3, 1.5, 1.6, 1.8, 2.0, 2.2, 2.4, 2.7, 3.0
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 [ MO, Code (MO, Code WD, Code |NO, Code | MO, Code
01 100 |13 133 |25 178 |37 237 |49 316 |61 422 |73 562 |85 750
02 102 |14 137 |26 182 |33 243 |50 324 |62 432 |74 S5 | 86 768
03 105 |15 140 |27 187 |33 249 |51 332 |63 442 |75 590 | 87 7E7
04 107 |16 143 |23 191 |40 255 |52 340 |64 453 | 76 604 | 82 806
05 110 | 17 147 |23 196 |41 261 |53 348 |65 464 | 77 619 | 89 825
E-96 06 113 |18 150 |30 200 |42 267 |54 357 |66 475 |72 634 | 90 845
07 115 |19 154 |31 205 |43 274 |55 365 |67 487 | 73 649 | 91 866
03 118 |20 158 |32 210 |44 280 | S6 374 |68 499 | B0 665 | 92 887
03 121 |21 162 |33 215 |45 287 |57 383 |69 S11 |81 681 | 93 909
10 124 |22 165 |34 221 |45 =294 |58 392 |70 523 |82 @98 | 94 931
11 127 |23 169 |35 225 |47 201 |59 402 |71 536 |83 715 |95 953
12 130 |24 174 |36 232 |48 309 |60 412 |72 549 |84 FI2 | 95 976
Prefered Value of resistance shall be composed of significant figures shown in the above table and
multiplied x10'Q, x10°Q, x10°Q2, x10*Q, x10°Q) .
i
L85 A B C D E F G H X Y Z
Code
R 0 1 2 3 4 5 6 7 3| 2 3
o 10 10 10 10 10 10 10 10 10 10 10
Multiplier
5. ‘E4& Package
Ti 4001 L §1.540.100
I 20401 Vi 1 |m2}
: 7 175501 ]
S S S -
' |-ﬂ~| : ' F
e sedes b aabes —— —-ae= W
| 1 T ] ] -
E- ol iy e S e e S TR H--
1 z.;.;[ _____ Liis j
SRR e Pape:

Funched
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I A B \\% F T1 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 |1.9+0.1 8.0+0.2 3.5+0.05  |-------- 0.6+0.1 4.0+0.05
0805 1.65+0.2 [2.4+0.2 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 3.540.2 8.0+0.2 3.5¢0.05  |----—--- 0.75£0.1  14.0+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 A -~ 1&ZE% K~ Lead Dimensions :

Carrier Tape

™
oo o oo oo0ooloocooocooo

L0 0 OO (o) ()] () ] L[

95~ 270mm Chip Filled Area = 160mm Cover Tape

Unfilled Area

= 400mm

52 LB RIEE )& Peel off Strength :
52.1 HifE: 0402 => 0.1~0.6N
0603 ~ 0805 ~ 1206 ~ 1210 ~ 2010 ~ 2512 => 0.1~0.8N
B - REEE (300mmj/min)
e %mﬁﬁaﬁg
FEEBMES M (} I Cl[
5.3 &4, SMCH

11.540.5

|
60 min.

L

1005

95405
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3 Type 0402 0603 0805 1206 1210 2010 2512
Standard packing 10kpcs Skpcs Skpes Skpces Skpcs 4kpcs 4kpcs
BEETTH
Packing Paper Tape Emboss

6. Fgd[E Structure diagram

SMCH %5 2 B [Hes(5d% N RAVAHEHTRERL:
The construction of resistor (SMCH series) shall be as follows:
10

it EyiEeti N &
NO Structure Name Material
{ W2t HFHE = REN R,
Ceramic substrate High alumina ceramic substrate 1s used.
5 7 HERG G AR E .
Outer termination Conductor ink printing.
3 IEHERS EFGH SR E.
Inner termination Conductor ink printing.
4 EEiEN= VR b JHH S .
Resistor layer Blend metal ink printing.
5 T g R3S E Tl
Glass layer Glass ink printing.
6 SRET ) E] SESTEIEFHIE.
Trimming cut Trimming correct Resistance.
. R IR AR SR E .
Protective coat Epoxy ink printing.
g {5 e R i I T AEHS.
Side electrode Terminal Conductor
9 I i T HE 5.
Internal electrode Terminal electroplate nickel.
10 ANEEE fi T35 5.
External electrode Terminal electroplate tin.
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