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Test results are reference data based on our standard measurement condition.
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ELC12
1. MTBFE1&{H Calculated Values of MTBF

MODEL : ELC12-18-R70
1) HEHMF¥E: Calculating Method

JEITA (RCR-9102B)D¥ fh mBE CH SN TVET,

TNENOEMIT LT, MAEERAD EZ O, 2 ORBIZE > TRESNET,
Calculated based on part count reliability projection of JEITA (RCR-9102B).

Individual failure rates Ag is given to each part and MTBEF is calculated

by the count of each part. '

<HHK>
MTBF = L _ 1 x10°

;Lequip i n; (’?’GﬂQ ),-
i=1

¥[8 (hours)

Aequip : MEERERER (MBS 10°8E )
Total Equipment Failure Rate (Failure 106hours)

Ao i BB ORBH MK DM (K, 10°R )
’ Generic Failure Rate for The ith Generic Part (Failure,” 106hours)

ni i FEEORBHSOEE
Quantity of ith Generic Part

n R RoRBEGBONTIY— DK
Number of Different Generic Part Categories

nq CIEBORBHMGICHTOMET 77 F (ng=1)
Generic Quality Factor for The ith Genetic Part (mg=1)
(2) MTBF{E MTBF Value

"Gy : Hi_EEE (Ground, Fixed)

RCR-9102B

MTBF = 415,382 BFfE (hours)
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ELC12

2. T AV —7+4>7 Components Derating
MODEL : ELC12-18-R70
(1) B Caleulating Method

(a) HIEF 15 Measuring method

B T ik ARHERLSY - JER R 160, 50°C
Mounting method  Standard mounting Ambient temperature

*ATEE :100, 200VAC SHAEHE, B 1100%, 0.7A
Input voltage Output voltage & current

(b) ¥:EX Semiconductors

r—RRE HEES, BERIVEAREOES RBEERD
B RER, BARIRELOLBERDFELL,
Compared with maximum junction temperature and actual one which is calculated
based on case temperature, power dissipation and thermal impedance.

(c) IC., #EHL, =7 %%E IC, Resistors, Capacitors, etc.
JABIREE, IR, WRE Y fHlx OFEITRFEENIATNET,

Ambient temperature, operating condition, power dissipation and so on are within
derating criteria.

(d) BUEKHTEHHH Calculating method of thermal impedance

Qj_czTJ(max) -Te Oj—azTJ(maX) —Ta
Pch(max) Pc(max)
Tec L FAV—T AV T DMRED—ARE —RIZ25C

Case Temperature at Start Point of Derating ; 25°C in General

Ta TAV—T A T OIEDFBERE —#&IZ25C
Ambient Temperature at Start Point of Derating ; 25°C in General

Pch(max) KT v RNVHEEK

(Pd(max)) Maximum Channel Dissipation

Ti(max) BKESR(TvIWVIRE

(Tch(max)) Maximum Junction (channel) Temperature

8j-c BB B(TF ¥ RN — AE TOEEHT

(6ch-c) Thermal Impedance between Junction (channel) and Case
9j-a A R (F v VDA B E T OB

(Bch-a) Thermal Impedance between Junction (channel) and Ambient
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ELC12

@) W T AL —T4>7'%& Component Derating List

e Vin = 100VAC Load = 100% Ta=60°C
Location No.
Al Tj (max) = 150 °C Och-c =20 ‘C/W
MIP2G40MSSCF | Pch=0.8 W ATc=30.8 °C Tc=90.8 C
PANASONIC | Tch = Tc + ((8ch-c) x Pch) = 106.0 C
D.F.=70.7 %
A201 Tj (max) =150 °C Och-a =200 ‘C/W
TSM101AIDT | Pch=0.07 W ATa=19.3°C Ta=79.3 C
STMICRO Tch = Ta + ((6ch-a) x Pch) =92.3 °C
DF.=61.5%
D51 Tj (max) = 150 °C 9j-c =6.5 C/W
S3L20U-5000 |Pd=0.7 W ATc=28.5°C Tc=88.5 °C
SHINDENGEN | Tj = Tc + ((8j-c) x Pd) = 93.0 °C '
D.F.=62.0 %
D101 Tj (max) = 150 °C 8j-c =25 C/W
DIUBA80-7062 {Pd=02W ATc=24.6°C Tc=84.6 °C
SHINDENGEN | Tj = Tc + ((8j-c) x Pd) = 90.6 °C
D.F.=60.4 %
D102 Tj (max) = 150 °C  0j-c=20C/W ,
CRFO02(TES5L,Q) |Pd=0.1W ATc=23.1°C Tc=83.1°C
TOSHIBA Tj = Tc + ((6j-c) x Pd) = 84.5°C -
D.F.=56.3 %
D105 Tj (max) = 150°C 0j-c = 65 °C/W
CRHO1(TES85L,Q) | Pd =0.01 mW ATc=20.4°C Tc=80.4°C
TOSHIBA Tj = Tc + ((8j-c) x Pd) = 80.4 °C
D.F.=53.6%
PC101 Tj (max) = 125 °C 0j-c = 330 ‘C/W
PS2861B-1Y-F3-A(L)| Pd = 0.002 W ATc=19.5C Te=79.5C
RENESUS _ | Tj ="Te¢ + ((6j-c) x Pd) = 80.2 °C
DF.=642 %
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ELC12

RS

Vin=200VAC Load = 100% Ta=350C
Location No.
Al Tj (max) = 150 °C fch-c =20 ‘C/W
MIP2G40MSSCF | Pch=0.6 W ATc=26.0°C Te=76.0C
PANASONIC | Tch = Tc + ((8ch-c) x Pch) = 88.8 C
DF.=592% :
A201 Tj (max) = 150 °C Och-a=200"C/W
TSMI101AIDT {Pch=0.07W ATa=188°C Ta=68.8°C
STMICRO Tch = Ta + ((ch-a) x Pch) = 81.8 °C
D.F.=54.5%
D51 Tj (max) = 150 °C 0j-c=6.5 C/W
S31L.20U-5000 Pd=07W ATc=28.7°C Te=178.7°C
SHINDENGEN | Tj = Tc + ((8j-c) x Pd) = 83.2 °C
DF.=555%
D101 Tj (max) = 150 °C 0j-c =25 C/W
D1UBAS80-7062 |Pd=02W ATc=20.7C Te=70.7 °C
SHINDENGEN | Tj = Tc + ((8j-c) x Pd) =74.5 °C
D.F.=49.6%
D102 Tj (max) = 150 °C 0j-c =20 ‘C/W
CRF02(TES85L,Q) | Pd=0.1 W ATc=209°C Te=170.9C
TOSHIBA Tj = Tc + ((8j-¢) x Pd) =723 °C
DF.=482%
D105 Tj (max) = 150 °C 8j-c = 65 ‘C/W »
CRHO1(TES5L,Q) | Pd=0.01 mW ATc=21.5°C Te=71.5°C
TOSHIBA Tj = Tc + ((8j-c) x Pd) =71.5°C
DF.=477% :
PC101 Tj (max) = 125 °C 8j-c = 330 ‘C/W
PS2861B-1Y-F3-A(L)| Pd=0.002 W ATc=18.8°C Tc=68.8 °C
RENESUS Tj = Tc + ((8j-c) x Pd) = 69.5 °C
DF.=55.6%
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3. FEHMEE LA Main Components Temperature Rise AT List

MODEL : ELC12-18-R70

(1) BEZLMH: Measuring Conditions

ELC12

FRYERAS  Standard Mounting
B ik
Mounting Method
MO HAT TR BRI TR RS R0 E T,
Other mounting methods was same result with standard mounting method.
AJIBE Vin
Input Voltage 100,200VAC-
HAEE Vo
Output Voltage 100%
HAEW To
Output Current 0.7A
) HEHE Measuring Results
AT Temperature Rise (C)
AT v—F 47 Vo=100%
Output Derating Ta=60°C Ta=50°C
%Blﬁ?ﬁ% Abh 100VAC 200VAC |
Location No. Part name
Al IPD 30.8 26.0
D51 DIODE 28.5 28.7
D101 BRIDGE DIODE 24.6 20.7
D102 DIODE 23.1 20.9
- D105 DIODE 204 21.5
A201 CHIP IC 19.3 18.8
T1 TRANS 23.1 23.5
L1 CHOKE COIL 18.7 173
L2 CHOKE COIL 24.9 19.6
C2 E.CAP. 19.9 18.2
C51 E.CAP. 20.3 19.9
PC101 - PHOTO COUPLER 19.5 18.8
TDK-Lambda R-5




4. BT UV HEEE M RAE

MODEL :
PRI S

ELC12-18-R70
A%

Electrolytic Capacitor Lifetime

Cooling condition : Convection cooling

B v AR R R
Mounting Method : Standard Mounting

| Vin=100VAC |

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50°C | 60C
60 10.0 | 6.6 3.3
80 100 | 5.7 2.9
100 10.0 | 5.1 2.5
| Vin=200VAC |
Lifetime (years)
Load (%)] Ta= | Ta=
40°C | 50C
60 10.0 | 5.8
80 100 | 5.4
100 100 | 52

Lifetime (years)

Lifetime (years)

ELC12

OB FIELARERA FIET, RERERERVET,

Other mounting methods was same result with standard mounting method.
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5. 77 )—</V#ABR Abnormal Test

(1) #RERSG{E Test Conditions
+ Input : 200VAC  Output : 36V, 0.35A

MODEL : ELC12-36-R35

(2) RBAAER Test Results

Ta : 25°C 70%RH

ELC12

(Da: Damagéd )

Test position Test Test result
mode _
alblc|d|fe|lf|lg|lh]|I]jlk]]1
b
ki - =lolo|w|%]| %
No.| o s | 7| || B\ B\ R BB v || o o
IR x| p|p || 2|4
[ g L
Wr
Location| Test |E|Sleol|2]|B|% 2| % £18| 8
No. point é & i (% o% 3k é ; °|s % Note
, 1R 2 z |2
1 1-2 O O
2 2-3 O O
3 3-4 O O O
4 5-718 | O 010 O FUSE:F1, Da: D101
5 1 O O
3 2 O O
7 3 O @)
8 4 O O
9 5 O O
10 7/8 O O
11 O
B D51 - o) o o)
13 co i O O FUSE:F1
14 . O 010 O FUSE:F1, Da;A1,D101
12 C51 Q
- YoFn
16 O o E)Hujt‘rj)it/ripplejijlcrease
17 2-3 O O FUSE:F1
18 2-4 O O
19 3-4 O O FUSE:F1
20 3-5 O O
21 4.5 O O FUSE:F1
22 T1 9-11 O O
23 10-11 O O
24 9-10 O O
25 2/4 O O
26 3/5 O O
27 9/10/11 O O O
TDK-Lambda
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6. #ZENFRER Vibration Test

MODEL : ELC12-36-R35

Q) WEEEABRFEIE Vibration Test Class

ELC12

5 BBV ASER Frequency variable endurance test

) FEHRERAERZEE Equipment Used

IMV R E - fHENER
IMV CORP Controller
() RABR%M: Test Conditions
JABEEE  :10~55Hz
Sweep frequency
- PR B ] : B IR 18
Sweep count 1 hour each

(4) RBUHFIE Test Method

AT

Nmput Line

(5) HESRMH Acceptable Conditions

LRHELRNE
Not to be broken.
2RBRBOH N RE R NE

No abnormal output after test.
(6) FRBRKER Test Results

£ OK

TDK-Lambda

KRB 1)

Direction

: RC-1120 < IR HR : VS-1031-200
Vibrator

SREBVEFR XY, Z R8I : 1.0 7

Direction Sweep time 1.0min

SEE —F 19.6m/5° (2G)

Acceleratior Constant

D.UT.

&

4 Fitting Stage

REN B
Vibrator

R-8A



7. JAR 321 —haRBk Noise Simulate Test

MODEL : ELC12-18-R70

(1) RBRERECHIES Test Circuit and Equipment

an
Load
a2l —& (INS-4320(A) (VA XHFFERET)
Simulator (Noise Laboratory Co.,LTD)
(2) RBREA: Test Conditions
-ANNEE : 100, 200VAC « JAREE
Input voltage Noise level
- B . -fLFH
Output current Rated Phase
-HAOERE : min, 100% - FRE
Output voltage Polarity
- JE B IRLRE :25°C -Ene—F
Ambient temperature Mode
<PV ANE : 50~1000ns R TEER
Pulse width Trigger select

(3) H|EZ%M: Acceptable Conditions
1 3RBRH . 5% B2 5 H A EROEBDRNE

ELC12

1 0~2kV
: 0~360 deg
s +,—

ey, JS—wIv

Common, Normal

: Line

The regulation of output current must not exceed 5% of initial value during test.

2. BB o A ERITEMENSEB L QWS

The output current must be within the regulation of specification after the test.

3, RJE R KDIRNE

Smoke and fire are not allowed.
“ HEBFER Test Result

ks OK

TDK-Lambda



‘ ELC12
8. #\EEEEER Thermal Shock Test

MODEL : ELV12-12-1R0 *
(1) FEHFEFHE Equipment Used
TSA-70H-W : ESPEC

) RS Test Conditions

lcycle
- B IR A FHREE :-55°C € 105°C +105°C —
Ambient Temperature 70min
- FRER A ] R
Test Time Refer to Dwg. —
R A7V :200 A7V '
Test Cycle 200 Cycles
-FEEE -55%C :
Not Operating 70min

(3) #RBRJFIE Test Method

ERE D%, HRBEZRBEIC AR, LRI A7V TREETTD, 2003 A7V RIZ,
HERREEFIRFE TICIRMAREL. HICRE PRV ELHERT D,

Before testing, check if there is no abnormal output, then put the D.U.T. in testing
chamber, and test it according to the above cycle. 200 cycles later, leave it for 1 hour
at the room temperature , then check if there is ho abnormal output.

4) HESZM Acceptable Conditions

HKEBREOHNCERE N E

No abnormal output after test.
(5) ABFER Test Results

A% OK

) * ELC12i3., #stE S AR CHAHELV12-12-1R0ZRFLEL TRABRL TBYET,
Note) * For ELC12, test is done on representative model ELV12-12-1R0 which has
the equivalent mechanical structure.
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ELC12

9. IPx63A 8k IPx6 Test

MODEL : ELV12-12-1R0 *
(1) FEAREBRIEE Equipment Used

buEﬂéﬁW&ﬁ AT AT

Pressurized water test equipment : Sugi System Industrial

(2) ABRSEM: Test Conditions

RS : JIS C 0926 IPx6
Standard
TKOFE : 100L/min £5%

Water flow rate
- V5 5 R :2.5~3m
Injection distance

BB A 135

Test time 3 min

(3) BT Test Method
PR E 0% AR IC RIS TIPx6RBRE1T), B THRIZ,
HAC BB RO EEHER TS,

Before testing, check if there is no abnormal output, then put the D.U.T. in testing
chamber, and perform IPx6 test according to the above condition. After test,then check if there is

no abnormal output.

)] YIS Acceptable Conditions

LA ERNIITRAL TQWRNE
Water do not penetrate inside of power supply.
2RBRBEOMNCERENNE

No abnormal output after test.

(5) BRBASEE Test Results *
A% OK

1) * ELCI21E. BE R EE CHBELV12-12-1R0ZRFL LU TRERRL TRV ET,
Note) * For ELC12, test is done on representative model ELV12-12-1R0 which has

the equivalent mechanical structure.
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ELC12
10. TiHEMEEBR Weather Resist Test
MODEL : ELV12-12-1R0 *

1) FHRBREE Equipment Used

S80 (Fo iy Ar TP —r—s—) ATRBAER
S80(Sunshine weather meter) Suga test instruments Co., Ltd.

(2) BRSM: Test Conditions

JIS D 0205:1987 B BhEER S0ttt RER (IREMHEEERER WAN-1S)

JIS D 0205:1987 Test of Weatherability for Automotive Parts
(Accelerated Weathering Test WAN-1S)

KOV E ‘ )
Water injection Available

T TY I RFNRE :65°C
Black panel temperature

2% BRI R : 2208FH
Test time 220 hours

(3) RBSFYE Test Method

FHIBE 0%, R E BRI I AR, J:%E?ﬁiﬁﬁﬂ?ﬂaﬁﬁ'éﬁﬁﬁ%ﬁﬁo RERM TRIT,
HINCEEDRIRNEERERR T D,

Before testing, check if there is no abnormal output, then put the D.U.T. in testing
chamber, and test it according to the above hours. After test, then check if there is

no abnormal output.
(4) HIEZ: Acceptable Conditions

RBEBEOHNCEE I RNE

No abnormal output after test.
(5) RBRAER Test Results
&% OK

1) * ELC12tE . B R R% THHELVI2-12-1R0OZRK LU TRERL TRV ET,
Note) * For ELC12, test is done on representative model ELV12-12-1R0 which has

the equivalent mechanical structure.

TDK-Lambda ~ RI2A



_ ELC12
11. H/AKEERBR Salt spray test

MODEL : ELV12-12-1R0 *

1) FEARBREE Equipment Used

CASS-90 s AT RRBRAR R Y

Suga test instruments Co., Ltd.

(2) B Test Conditions

KR EE : 5% NaCl /K%K, pH=6.5~7.2
The concentration of salt 5% NaCl solution, pH=6.5~7.2
SRR . 35£1°C
Test temperature
TEEE : 1.5+0.5mU/h at 80cm®
Spraying quantity
’%‘ﬁtﬁﬁﬂ#Fﬁj : 96HRFH]
Test time 96 hours

(3) RBAHIE Test Method

MEREDSE., R ZRRIE AN, LTERBRRRH CREREAT), B THIZ,
HINZBENRNBEHERET D,

Before testing, check if there is no abnormal output, then put the D.U.T. in testing
chamber, and test it according to the above hours.After Test, then check if there is
no abnormal output. '

4) HESLRMH Acceptable Conditions

RBRBOHIICEE N NE )

No abnormal output after test.
(5) RBRAEE Test Results
&% OK
1) * ELC121E. B A CHHELV12-12-1R0OZRFBLL TRIRL TBVE T,

Note) * For ELC12, test is done on representative model ELV12-12-1R0 which has
the equivalent mechanical structure.
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ELC12
12. A& fhEER Gaseous corrosion test

MODEL : ELV12-12-1R0 *

1) FEHABREE Equipment Used

KG-120HT4 L TP I AR S
FactK inc.

(2) RBREM: Test Conditions

+SO, , H,SOIEA R ~ : 5ppm
Mixed Gas of SO, and H,S
- PRBR IREH] - 10H [
Test Time 10 Days
-FRERIELEE : 40°C
Test Temperature
~FRBRIE BE : 72~78%RH
Test Humidity
-FEENE
Not Operating

3) ARBHFIE Test Method

VIR EDH | 4R S ERBAE A, _EFE ABCCHBRETD, A TRIC,
HINCERE D NEERERR T 5, :

Before testing, check if there is no abnormal output, then put the D.U.T. in testing
chamber, and test it according to the above days. Testing later, then check if there is
no abnormal output.

@ H|EZMH: Acceptable Conditions
REZOHINTEERRNE
No abnormal output after test.
(5) RAEBFER Test Results
A%  OK

) * ELCI2i3., B FH CHBELVI2-12-1R0OERFLL TRABRL TRV ET,
Note) * For ELC12, test is done on representative mode]l ELV12-12-1R0 which has
the equivalent mechanical structure.
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