High-Voltage Chip Resistors for Automobile

BHSERREHERR

4EHE[E Construction

Protective coating
Lead borosilicate glass

Termanation(inner)
/~ Pailadiun/Silver

High durity alumina substrate
Alumina 96% grade

Termanation
— Between

$5EL Features

OEasT1TIFER
High working voltage
O FRSES AR AR SRR HIRE
Suit for reflow and wave soldering
OfF&E#; AEC-Q200 1Z#E
Comply with the relevant provisions of AEC-Q200
O#F& RoHS2.0 12#EF0 REACH 12
RoHS2.0 compliant and REACH compliant

E#iERML Power Derating Curve

70C
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© o oo g
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Resistve slerment # " s FIBERE (C) 1o
Ruthenium oxide Ambient Temperature(‘C)
fR1g Specifications
B EREEN RaEAEE EaBaHEE [BESES FE{EEEE(Q)
Type Rated power Maximum Maximum Dielectric Resistance Range(Q)
working voltage | overload voltage | Withstanding Voltage +1% +2% , +5%
0805 1/8W 400V 600V 500V 10~10MQ 10~10MQ
1206 1/4W 500V 800V 500V 10~10MQ 10~51MQ
1210 1/2W 500V 800V 500V 10~10MQ 10~51MQ
2010 3/4W 500V 800V 500V 10~10MQ 10~51MQ
2512 1w 500V 1000V 500V 1Q~10MQ 1Q~51MQ
R~ Dimension
H| ‘
ﬁ| D D—| |9/\’/
. L ! B8{7 Unit : mm
A5 Type 0805 1206 1210 2010 2512
N 2012 3216 3225 5025 6432
L 2.0+£0.15 3.1+0.15 3.1+0.1 5.0+0.15 6.35+0.2
W 1.25+0.15 1.6+0.15 2.6+0.15 2.5+0.15 3.2+0.15
H 0.55+0.1 0.55+0.1 0.55+0.1 0.55+0.1 0.55+0.1
T 0.4+0.2 0.45+0.2 0.5+0.2 0.6+0.2 0.6+0.2
D 0.4+0.2 0.5+£0.20 0.5+0.20 0.6+0.2 0.6+0.2
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High-Voltage Chip Resistors for Automobile

BHSERREHERR

IR EsPE

(KR~ Tape Specification

T J (4.0%0.1)
—>| |<— (2:_010_1) PR #1.5+0.1-0 —>|E|<—
T 5 -
X B-1- 3 -FF-FF
A n .
—[1.0£0.1|— ' )
Plastic = P : Ppapr? Ird
(Embossed) (“uic e )
B8 Unit : mm
75
A B w F T1 T2 P
Type
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 35+005 | -------- 0.75+0.1 4.0+£0.05
1210 2.8+0.2 3.5+0.2 8.0+0.2 35+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

¥EI2EIB8R~T Reel Dimensions

13.0£0.5

15+1 ( 201072512 )
11.5+0.5 (0805/1206/1210 )

]

17812

21.0x0.8

2/5

60 min.

9.5+0.5 ( 0805/1206/1210)

>
>

13+0.5 (2010/2512)

BE{7 Unit : mm



High-Voltage Chip Resistors for Automobile FEEE
BHSERASHES
m=tBR Product Identification
HSMC 0805 100R F
EE BRI NBERE %Bﬁﬁ’%ﬁ%ﬁ
Type Rated power Nominal resistance Resistance tolerance
0805 ‘ 1206 E-24 E-48 E-96 F G J
1210 | 2010 | 2512 Series | Series | Series £1% | +2% | +5%

4% Characteristics

+1%,+2%,+ 5%:

T ture Coefficient
emperature SOEHICIENtS | 100 < R<51MQ:+100PPM/"C

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)
JIS C5201-1
+£1%,+2%,+ 5%: 4.8 T2 Comply with 4.8
. 0 Ri-Ro 5
BREER 1Q<R<10Q:+200PPM/°C m x108(PPM/°C)

Ro : =if(To)FTAIEZ BIEME.
R1 : Zif+100°C(T:){ZFTAIE 2 BIRME.

+1% : +(1%+0.05Q)
OR : 50mQ AR,

OR : 50mQ or less.
TMSBEHMAEEG.

No evidence of mechanical damage.

el S EI=Yei
Short Time Overload

OR:50mQLAT Ro : Resistance value at room temp( To).
Ri1 : Resistance value at room temp plus 100°C(Tx).
+5% : £(2%+0.1Q) JIS C5201-1

4131528 Comply with 4.13

EEBE x25155%,
AEERRERETEE.

Rated voltage x2.5 times 5s,

But not to exceed maximum overload voltage.

BB

Insulation Resistance

103MQ LAk,
10°MQ or more.

BEE
JIS C 5201-1 n

461528 Comply with 4.6
HMENNEREE 100V 60 7,
Resistor shall be tested at
DC 100V for 60 Seconds.

A RIEHES

+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.

MR EEswD
Load Life in Humidity

AEC-Q200-REV C-Test 6

MIL-STD-202 Method 106

JIS C 5201-1

42415288 Comply with 4.24

40+2°C , i@ 90 ~95% , 1000 /N
EAZEE(90 5348 ON , 30 9348 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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High-Voltage Chip Resistors for A T EER
H#iSEeR HEER
AEC-Q200-REV D-Test 7
208 MIL-STD-202 103 IERE
TERE 85°CRE 85%AEH FHE 1000 /I\EEIEERG TIEERN
B 10%=AERAEER1E 24 £4 /NFAESTEIR : SMD 0402 1/16W-1M F BN 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.

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

+1% : +(1.0%+0.05Q)AA. JIS C 5201-1
amES £5% : +(3.0%+0.10Q)LAM. 4.25.1 2R Comply with 4.25.1
Load Life Within1% : £(1.0%+0.050)). @%%CE (19%033\ ;J;H»-*:o N, 30 958 OFF)
hiocoy o TEIRE # ON, 30 5
Within5% : +(3.0%+0.10Q). 70+3°C, 1000h
Rated voltage (90 min ON, 30 min OFF)
AEC-Q200-REV D-Test 12
X =18 Db/ MIL-STD-202 Method 215
OB 3 %ID{%P%T%?E; | c tb a:lsopropyl Alcohol : Mineral Spirits= 1 : 3
Resistance to Solvents arking and protective fayer £annot be | 1, tarpene Defluxer (Bioact EC-7R)
detached 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.

+(1% + 0.1Q)

ESD ##eBE 0Q: 50mQ or less

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

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

AN
Solder Ability

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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High-Voltage Chip Resistors for A T EEE
=== e ) e A

AEC-Q200-REV D-Test 20
; 28 UL-94
P 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
L 1 1

AEC-Q200-REV D-Test 21 Solder, irxswuum’ﬂg jig
3mm deflection (0402~1210) H - \ e

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

= 2%.5%: + (1% + 0.1Q) 288 AEC Q200-005 e

Bending Strength 0Q: 50mQ or less Z/0 60 FRISTERSR, %@ﬁrms“"‘“
Reference AEC Q200-005 0|
=T 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

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

Resistance to
Soldering Heat

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

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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R HREERN AR
i PEETHE OIE) HRAT
TZAI YUAN ENTERPRISE CO., LTD.
m HE =B Bl RS
Product Name High-Voltage Chip Resistors for Automobile
A& A3 5 HlE 2023 4205 5 01 H HE 15.1
Version Enactment Date May.01,2023 Page

1. —f%Z51H General

1.1 M Scope
ARG E AN IR DA IR B 8 7 [ B AL A BEIH=S] SN E o

This specification is available for High-Voltage Chip Resistors for Automobile manufactured by

TZAI YUAN ENTERPRISE CO., LTD. Pb Free.

1.2 F25{) Type designation (example)
REE T ~ e ) ~ ATHEHE - BEFiRE BIgiRmE R, HAESE T -

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

HSMC _0805 _330K _J
i EEE S AHEE A AT
Type Rated power Nominal resistance Resistance
B (inch) value tolerance
0805 E-24 Series ! %
G +2%

120 .

10 E-48 Series F £1%

2010 E-96 Series

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.




—1 44 RREFERAHRAF
/A\\E%*@ S/ &n = N Y INT
Company Name HEBETRH (L) FRAF
TZAI YUAN ENTERPRISE CO., LTD.
o % HEERER EHEE
Product Name High-Voltage Chip Resistors for Automobile
QN A3 5 Hi%E 5 20234205 H 01 H H¥ 152
Version Enactment Date May.01,2023 Page
Z3-1 Table-1
- | mem e | TN ERER H{E#iE(Q
o | mEmEE | measmes | DO R
2 = TEREE T _ . : Dielectric Resistance Range(Q)
Maximum working | Maximum overload | _ . .
Type Rated power Withstanding
voltage voltage +1% +2%,£5%
Voltage

0805 1/8W 400V 600V 500V 1Q~10MQ 1Q~10MQ
1206 1/4W 500V 800V 500V 1Q~10MQ 1Q~51MQ
1210 12W 500V 800V 500V 1Q~10MQ 10~51MQ
2010 3/4W 500V 800V 500V 1Q~10MQ 1Q~51MQ
2512 1IW 500V 1000V 500V 1Q~10MQ 10~51MQ

{57« O RSP R (I ERE © AT B=VP X ReT B TIRERE © T BB/ N R s o F R
DIGTEAVER Rt o EstERVERANR-1 PiaE HERR - DR-1 fieE R ER A -
(1 Note: In the above table top use voltage: according to the formula E=vVP 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
QEFHEAEERRE FF& JIS C5201-1 4.5 BUE
@Al of the resistance measurement according to JIS C 5201-1 4.5 standard regulations. .

= — BB AR Figare 1 Power derating curve
120 |
—_ -55°C 70°C
é 9\3100
= 80
%2
— 60
kR -2
)
— g 40
\g
= 20
e 3 | 153%€
-60 -40 -20 0 20 40 60 §0 100 120 140 160180 200 220 240260
BEEEC  Ambient Temperature(C)

et ERVRE&EE ¢ -55C~+155°C (0805 ~ 1206 ~ 1210 ~ 2010 ~ 2512)
Note: Operating Temperature Range: -55°C~+155°C (0805 ~ 1206 ~ 1210 ~ 2010 ~ 2512)

1.4 %A E BEJBR Rated voltage

BE B A E HENBE BV ERBCOR B FARR Z ARV ERR (R 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: ErERER Rated voltage(V)
P: EFET] Rated power(W)

R: /NfEBEE[H{E Nominal resistance(Q)




R HREERN AR
i PEETHE OIE) HRAT
TZAI YUAN ENTERPRISE CO., LTD.
m HE =B Bl RS
Product Name High-Voltage Chip Resistors for Automobile
A& A3 5 HlE 2023 4205 5 01 H HE 153
Version Enactment Date May.01,2023 Page

2. M Characteristics

H H AR {E =RESTT A (e TIS 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
4.8 THZHE  Comply with 4.8
+1%,+2%,% 5%: ER R Omply Wi
L TRE 1Q=R=10Q::200PPM/C P (IT_ ; ) x10°(PPM/C)
oLli-10
Temperature | +1%,32%,% 5%: . _
per 0 Ro: 3R (To) ol - TR -
Coefficient 10Q<R=51MQ:+100PPM/C . o , =
Ry 206 +100°C (T & AT HlE ~ BEHE -
OR:50mQLL .
Ro: Resistance value at room temp.( To).
Ri: Resistance value at room temp. plus 100(T1)
JIS C 5201-1
R g | E5%0:E(2%10.1Q) ; 4.13 JE£: 08 Comply with 4.13
e +1%:4(1%+0.05Q) FHEERR x2.5 5,5F) -
Short time | T FFATIMATIALR - Tl e A A B (R 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 5208 Comply with 4.6
JENIE T EEEE 100V 60 b
bR
B Al 10°MQpL E - A e
Insulation SREWI N
. 10°MQ or more. ;
Resistance
Resistor shall be tested at DC 100V for 60 Seconds
\ . AEC-Q200-REV C-Test 6
C | H%e(1.0%+0.05D P MIL-STD-202 Method 106
i /fé B | £5%:+(3.0%+0.10Q) LAY JIS C 5201-1
=i OR:50mQLL 424 T8 Comply with 4.24
Load life in | Within1%:+(1.0%+0.05€) 40£2°C, JEFE 90~95%, 1000 /]NHF
humidity Within5%:£(3.0%+0.10Q) TEALEFR(90 4388 ON, 30 5343# OFF)
OR:50mQLL R 40+2°C, 90 to 95%RH, 1000h
Rated voltage (90 min ON, 30 min OFF)
it 25 JBR MEEIKE - BEHE B | JISC5201-1
Dielectric SEEUR 4.7 T Comply with 4.7
With No evidence of flashover A AR RE < A7 BB RE 60 7 o (R2R-1)
standing mechanical damage, arcing or Resistor shall be tested at AC potential
Voltage insulation breakdown. respectively for 60 seconds.(See table-1)
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Company Name FEETFRE (I ARAF
TZAI YUAN ENTERPRISE CO., LTD.
B HEERER EHEE
Product Name High-Voltage Chip Resistors for Automobile
A& A3 5 HlE 2023 4205 5 01 H HE 154
Version Enactment Date May.01,2023 Page
H H FF&E SRES T A (B TIS C 5201-1 B AEC-Q200 Rev D)
[tem 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
FES 74T S S
(RERME T » BT B AT AR 7 I Ik
Pre-and =0
Post-Stress E °
Electrical Reference: User Spec.
Test Test is performed except as specified in the applicable stress
reference and the additional requirements in Table 7
AEC-Q200-REV D-Test 3
=R %88 MIL-STD-202 108 JEHE
High 1000/NFf@ T=125°C A il EEEERat A 1% 2414 /NI P EE T T I,
Temperature
Exposure Reference MIL-STD-202 Method 108
(Storage) 1000 hrs. @ T=125°C Unpowered Measurement at 24-+4 hours

after test conclusion.

i FETEER
Temperature
cycle

+(1%+0.05Q) LA -
OR:50mQLL T
NEEHEWRIES -
Within +(1%+0.05Q)
OR:50mQLA

No evidence of mechanical
damage.

AEC-Q200-REV D-Test 4

218 JESD22 JA-104 TEHLE

1000 fE{&ER Cycles(-55C F[ +125C) -
SRERAE TS 2414 /NP HETTRIE,
(D5 S A= R I [ R A 2 30 778 -
AT FE] A A 1 g -

Reference JESD22 Method JA-104

1000 Cycles(-55°C to +125C)

Measurement at 2444 hours after test conclusion. 30min maximum
dwell time at each temperature extreme. 1 min. maximum
transition time.

(=i
Biased
Humidity

AEC-Q200-REV D-Test 7

2@ MIL-STD-202 103 JEIE

FEIRIE 85 CIRIE 85%HIRIF T ICE 1000 /NEFEFFEE FRiF L
TEB IR 10% 5% i 45 o 1% 24+4 /NI P 3 17 0HT 58 :SMD 0402
1/16W-1M F Jiiifj1 5V SMD 1206 1/4W-100K F Jififj1 15.8V SMD
2512 1W-3.3 J }itifim 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.




ANE AR ) %éi)ﬁﬁ%ﬂ&fﬁﬁ[ﬁé\\ﬁ
Company Name EHEFRE (I FRAH
TZAI YUAN ENTERPRISE CO., LTD.

m HE =R & A A

Product Name High-Voltage Chip Resistors for Automobile
A& A3 5 HlE 2023 4205 5 01 H HE 15.5
Version Enactment Date May.01,2023 Page

H H Fits(E SRES T A (e TIS C 5201-1 B{ AEC-Q200 Rev D)
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
JIS C 5201-1

GfifEay [E5%+(3.0%+0.10Q) LN 4.25.1 JHS: 8 Comply with 4.25.1
Load Life Within1%:+(1.0%+0.05Q) 70+3°C, 1000 /N
Within5%:+(3.0%+0.10Q) ERS (90 4358 ON, 30 4358 OFF)
70+3°C, 1000h
Rated voltage (90 min ON, 30 min OFF)
AEC-Q200-REV D-Test 9
. 218 MIL-STD-883 2009 IEAH &
External ARSI T2V E 8 - AEDRE R -
Visual Reference MIL-STD-883 Method 2009
Electrical test not required. Inspect device construction, marking
and workmanship.
AEC-Q200-REV D-Test 10
2% JESD22 JB-100 TE#E
F i A e R AR Bae Y B R T -
- SR SRR  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
5%??”?&]% Marking and protective layer a:Isopropyl Alcohol : Mineral Spirits=1 : 3
Resistance to
Solvents Cannot be detached b:Terpene Defluxer (Bioact EC-7R)
c:Deionized water : Propylene Glycol
Monomethyl Ether : monoethanolamine =42 : 1 : 1
AEC-Q200-REV D-Test 13
el B MIL-STD-202-213
ﬁfﬁiﬁal 1% +0.10) Wave Form : Tolerance for half sine shock
Shock 0Q : 50mQ or less

Pulse: Peak value is 100g’s. Normal
duration(D) is 6(ms)
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Company Name EHEFRE (I FRAH
TZAI YUAN ENTERPRISE CO., LTD.
m HE =B Bl RS
Product Name High-Voltage Chip Resistors for Automobile
A& A3 5 HlE 2023 4205 5 01 H HE 1526
Version Enactment Date May.01,2023 Page
H H RS SRES T A (e TIS C 5201-1 B{ AEC-Q200 Rev D)
Item Performance Test methods(Conform to JIS C 5201-1 or AEC-Q200 Rev D)
AEC-Q200-REV D-Test 14
2:H8 MIL-STD-202 204 JER &
5 g's 1977 20 7pdE - ={E 7 A EEE DT 12 [EI5ER -
SEECEER 87X SEIRIARERHR 0 0317 [ FRAY—IEH 7 (#
) +(1% +0.1Q) [ G o A ARV A 2 (E[E e R o 2 fn AT PR e i 27

Vibration

0Q : 50mQ or less

M2 o HIEIRARGE 10~2000 2%
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.

LR B OB
Resistance to

AEC-Q200-REV D-Test 15
2@ MIL-STD-202 210 JEE

&t B, BRanAHEITTEEN LR H— R IER- RIS - 1%
P2 SEIZRRR | #TTREE > IR ASIEARRHY 1.5mm
HYARE -

Soldering Heat 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.
AEC-Q200-REV D-Test 16

EhfET MIL-STD-202 Method 107

Thermal
Shock

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

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

Maximum transfer time:20seconds,

Dwell time:15 minutes. Air-Air

ESD ¥R/

+(1% +0.1Q )

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

AR
Solder ability

0.5%,1% : +(0.5% +0.05Q )
2%.5% : (1% +0.1Q) )
00 :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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Item Performance Test methods(Conform to JIS C 5201-1 or AEC-Q200 Rev D)
AEC-Q200-REV D-Test 19
GB/T 5729-2003 4.8
B SEESAEE
Flectrical FEt SRR R R (T 2 IR T B T Rl -
Characterizat e LYERE FastriyeeIME » S KME o SEIEREREfRE -
ion
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
218 UL-94
BIp /NS . - PN
R V0 B V-1 T - A -
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)
bt 0.5%,1% : £(0.5% + 0.05Q ) 2mm deflection(2010~2512)
Board Flex 2%.5% : (1% + 0.1Q) 208 AEC Q200-005
0Q : 50mQ or less 2570 60 FOH S HEIERY -
Reference AEC Q200-005
60 sec minimum holding time.
AEC-Q200-REV D-Test 22
204 AEC Q200-006
a8 Ar it ER R B 151Y PCB Rz - ss(F AT THIES - Hein
e (Bl 17.7 21 Ske) Ty BIRASE A AITE - BLANDRTRENTST
S TS b o [Ff 0 i 218 » DA AR 2 BB
Fy 60+1 ¥ - [FIfE - IS (EJEg e i - LA HIE s 2
RGED g -
Terminal Reference AEC Q200-006
Strength With the component mounted on a PCB obtained from the Supplier
(SMD) 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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Item Performance Test methods(Conform to JIS C 5201-1 or AEC-Q200 Rev D)
JIS C 5201-1
4.17 JE£:08  Comply with 4.17
gy | OSRLLERISEL < | g sasasc -

Electrode with new solder by

Solder ability 95% at least

R © 3~5 D e
Test temperature of solder: 245+5C
Dipping time in solder: 3~5 seconds

+(1%+0.05Q) LA -
OR:50mQLL
WRHMENE R ISE IR -
Resistance  to|Within £(1%+0.05Q)
OR:50mQLL

No evidence of mechanical

soldering heat

damage.

JIS C 5201-1

418 JH:HE  Comply with 4.18

260+5°C, 10£1.0 b, REREIE F/ N\ o
260+5°C, 10+1.0 seconds

After test leave for 0.5h.(}{[E]-2) (See Figure -2)

PHEE: =1Q
A R%=£(1.0%+0.05Q)

TIECEE @ 350°CE5°C » FEI&SH NN BFRE 3+1/-0 70 >

AR R

OBV BRI IE > EUHERE 60 778 DL b FEHETHEEM b

MREA = oo

EisEE  (EAMRERY o mAERTE | T

Electric iron  |Resistance Range: =1Q Preheating temperature: 350°C+5C

Test A R%=%(1.0%10.05Q) Electric iron preheating time: 3+1/-Osec
No evidence of electrode damage.| preheat the electric iron on electrode termination, as after that step
No sides conductive peel off. place the iron over 60mins and measure its resistance rate.
SERE25+10°C R 60£20 RH%

N PRAFHAR - 18 B
I;%ﬁﬂ*ﬁ Temperature: 25+10°C,
reservation p midity: 60420 RH%

condition o )
Preservation time: Eighteen
months
VRIE 1 -55C~125C
Temperature : -55C~125C -

_— A (ERIRAE ¢ -557C, 1h;
$ﬁj/mr RN . °
T ERRCE ¢+ 125°C,1000h
ransport Note: Low temperature
temperature  |exposure:-55°C, 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)

JiE20C
Temperature : 20°C

EFHECHERERE 76 JIS C5201-1 4.5 BE
All of the resistance measurement according to

JIS C 5201-1 4.5 standard regulations.

EPHE S [£0.1%,£0.5%,£1%:+(1.0%+0.05 | I FEEPH 25 IR RERUATEI A RS _EFHBIAnEr R
Resistance  |Q)LAA HY B BB BRI - I LA AT REAE R S R SE ORI - HIE
measurement |£5%:+(3.0%+0.100) LA AR T AT -3 PR
Within1%:+(1.0%+0.05€) 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 JH£:H0E  Comply with 6.1
e 7 B SRR IR PC AR b A REAR o
fiti )1 R BE R BT N EHIRH(E R -
NERZEFE(D): 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
. 1206&1210=3mm -~ 2010&2512=2mm
%?ﬁ‘?ék +(1 A)+0.05‘Q)LJ\[7§] °
Bending ORZSOH’IQL/L—F Regigtor Teating cimuit boord
Within £(1%+0.05€2) : P :
strength OR:Within 50mQ Mi F i
45 45
B
", Chip resistor
By
E%/_l% Frassurlze
| jﬁ““ﬂt——;ﬁfﬁﬂ [P tamaunt ot bena)
p—
{5}
GHW Weter
R 1A B BE 2.5 F) ON,2.5 F OFF 83 10 X% —)
Surge LI AR 4 MR IR Add to suitable voltage 2.5 seconds ON,2.5sconds OFF, for 10
. . No flashover or Insulation times.( See table-1)
Withstanding

Voltage

damage.

[ffZ=— table-1
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%<-3 Table-3
BHEBEMHE R Q AEERE UGEa) V
Resistance (Q) Test Voltage (V)
R <10 0.1
10 = R<100 0.3
100 = R<1K 1
IK = R<I10K 3
10K = R<100K 10
100K = R<1M 25
IM = R 50

it LEERIHE AR 10Q > HIEEEZA RS TIRAY 10%20 FAYE |, {EZE/NR 0.1V .
it 2:HE BB Al BT R S

BER .

it el RS R -10%~0%.
Note a: The test voltage tolerance is : -10% ~ 0%
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® Soldering condition
TERP ) S TERP fc) 2600 1015 Typical valuss {solid_line]
TEOCI0E T8 koo Process limils [doltad lina|
[ TiE
A o s s e e e S S S 5 g | Second wave
g Heat-up rate % 3K/s_ LY Cooling rate :
¥ = GBS
190 -
Pre-heating I i
Stax s ' Ful‘cl.eﬂ" i
caolin
Sls—120s Max BOs \ ’ h______—__——_____

Number of reflow cycles allowed:3 times

Time {sec, )

Time {5ec. )

i1} Time of IR reflow soldering at maximum temperature point 2607 :

IR Reflow Soldering

Wave Soldering (Flow Soldering)

D 10s

(2} Time of wave soldering at maximum temperature point 2607 @ 10s

3. YNE~T7% External dimensions

2 Figure -2

Ef7:mm Unit: mm

RIS, Type| 0805 1206 1210 2010 2512
il 2012 3216 3225 5025 6432

L 2.0£0.15 | 3.1£0.15 | 3.1£0.1 | 5.040.15 | 6.35+0.2

W 1.2540.15 | 1.6£0.15 | 2.6+0.15 | 2.5+0.15 | 3.2+0.15

H 0.55+0.1 | 0.55+0.1 | 0.55+0.1 | 0.55+0.1 | 0.55+0.1

T 0.4+0.2 | 045+0.2 | 0.5+02 | 0.6202 | 0.6+0.2

D 0.440.2 | 0.5£020 | 0.5£0.20 | 0.6£0.2 | 0.6+0.2
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4. 5K IR Marking Indication
4.1 =5 0805+ 1206+ 1210~ 2010+ 2512 £5% (E-24 %51 )EE#Ek = BRE F EIH TSI T S4R

2R HI] Marking Formula FREBFEREE] Code Marking Examples
X X X 204=200K ()

L fireTS 514=510 KO
HERIERE Multiplier Code

Resistance Code

42 VUiEFET 0805+ 1206~ 1210~ 2010~ 2512%1% ( E-96 51| )E# =R & EEREFRE I N 43

A RS RER
Marking Formula Code Marking Examples
XXX X 5603=560K (2
| ks 8203=820K ()
PEAERS Multiplier Code
Resistance Code
4.3 RS

E-24 25181 E-96 ZFIfRAEEPH{ET

E-24 series & E-96 series Standard nominal resistance values

%7z ,
AR g (5o o 8 e g
Name of . . . . . .
) Standard nominal resistance values (significant figures with the unit omitted)
series
1.0, 1.1, 1.2, 1.3, 1.5, 1.6, 1.8, 2.0, 2.2, 2.4, 2.7
E—-214

Fesistance code

MO, Code | NQ. Code (MO, Code | WO, Code | MO, Code | ND. Code | MO, Code | NO.  Code
a1 100 12 1232 23 172 a7 237 49 216 (= 422 i3 a62 {=ia] a0
0z 10z 14 127 26 122 28 243 a0 324 62 422 74 376 26 i=t=
oz 105 15 140 27 187 29 249 =3 332 62 442 =) 590 a7 Fav
04 107 16 1432 28 191 40 233 a2 240 (sl 453 76 G0 a8 206
0= 110 17 147 29 196 41 261 a2 242 (ala] 464 7 519 29 225
E— 9 6 i]a} 112 1= 130 30 200 42 267 L) 337 (ala] 475 7a 634 ag 245
ov 115 19 154 31 205 43 274 fata] 365 a7 487 79 549 = 266
oz 11= 20 152 32 210 44 280 56 374 (] 499 20 665 az 287
g 121 21 162 3z 215 45 287 57 283 (al=] 511 21 [al=hl az = n]=]
10 124 22 165 34 221 4G 294 bt 292 70 523 a2 [al=ts Qs =chl
11 127 22 1569 35 226 47 201 59 402 71 526 23 715 a5 Q53
12 120 24 174 36 232 43 209 (alH] 412 72 549 24 73z =] a75

Prefered Value of resistance shall be composed of significant figures shown in the above table and
multiplied x10'Q, x102Q, x10°Q, x10*Q, x10°Q .
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5. /E15E Package
T 4E01 L 1340110
.3 2001 / 1 |z}
. ! 175401 [
@ ........ C"*G’ ....... O{ j
".l.'l".l.' P : - F
A R R ¥
I R B R B
A Pager
Funched
F =
B A B \\ F T1 T2 P
Type
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 2.840.2 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
5.1 7 -~ 18%Z#% K~ Lead Dimensions :
Carrier Taps
™
OOOOOOOOL%())OOOOOOO
95~ 270mm Chip Filled Area = 160mm Cover Tape
Unfilled Area
= 400mim

52
5.2.1

&
HRAE BN EST ] -

R

B #1 8k )& Peel off Strength :
HIRAE: 0805 ~ 1206 ~ 1210 ~ 2010 ~ 2512 =>0.1~0.8N

LB

- HENEE (300mm/min )

g HIAE

C
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5.3 & HSMC
115405
e
f ;
| 1
F - £
q 8
\ ¥
\
178 + 2 | 10805
1l‘?.StI:I.S
30 Type 0805 1206 1210 2010 2512
PR 2
Standard packing Skpcs Skpces Skpcs 4kpcs 4kpcs
AETT
Packing Paper Tape Emboss
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6. F§id[E Structure diagram
HSMC %51~ BE[H 25 4% T FRaVARm g

The construction of resistor (HSMC series) shall be as follows:

1 4 6 5 2 9
it EyiEEti N =
NO Structure Name Material
i P 22tk s = aENPEZER.
Ceramic substrate High alumina ceramic substrate 1s used.
5 7 HERG G SR EN.
Outer termination Conductor ink printing.
3 EH SR RS H AR Em].
Inner termination Conductor ink printing.
4 EiH = R < A E .
Resistor layer Blend metal ink printing.
5 T g R3S E Tl
Glass layer Glass ink printing.
6 SR E] SESTEIEFHIE.
Trimming cut Trimming correct Resistance.
- g RS AR SR E .
Protective coat Epoxy ink printing.
o {51 e R i It T 548,
Side electrode Terminal Conductor
9 N EE AR i T HE 5.
Internal electrode Terminal electroplate nickel.
10 ANER EE fix i T 5555,
External electrode Terminal electroplate tin.
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