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Test results are reference data based on our standard measurement condition.
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1. MTBFEE{A Calculated Values of MTBF ELVO0

MODEL : ELV90-12-7R5
(1) EMJEE Calculating Method

JEITA (RCR-9102B) DB it R BUE CREN TOET,

TNENDOERMT LI, T A EPERAD G- 2 DAL, 45 % D RBUZ L > TRIESNE T,
Calculated based on part count reliability projection of JEITA (RCR-9102B).

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

by the count of each part.

<HFHHA>
1 1

MTBF = = x10°
_ n ] (hours
lequ Zni(lG”Q )i E'( )

i=1

hequip : RERRHEER (MR 100 )
Total Equipment Failure Rate (Failure,” 106hours)

he i 7 H R BRI Al (SR 10° K )
Generic Failure Rate for The ith Generic Part (Failure,” 106hours)

ni 1 & H DR an OfE 5
Quantity of ith Generic Part

n (RS RREN A DA T TV — DK
Number of Different Generic Part Categories

g [ FEHOREEICH T OME T 7o & (nQ:1)
Generic Quality Factor for The ith Generic Part (my=1)
(2) MTBFf MTBF Value

Ge : Hi E[EE (Ground, Fixed)

RCR-9102B

MTBF = 215,807 EfE] (hours)
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2. Ehh

ELVO0

T AL —T4>% Components Derating

MODEL : ELV90-12-7R5

(1) BEHF# Calculating Method

(a) & S5 Measuring method

<HA 7k EEEERAS - & DH LS :50°C
Mounting method  Standard mounting Ambient temperature
AN+ 100, 200VAC <tH)EE, BT 112V, 100%
Input voltage Output voltage & current

(b) }-E{K Semiconductors

r— AL HE ) BMRELIO M R EE OB S RIRE A KD

WRNEM, #a RIRE DG E RO FLT,

Compared with maximum junction temperature and actual one which is calculated
based on case temperature, power dissipation and thermal impedance.

(c) IC, #PT, =7 % IC, Resistors, Capacitors, etc.
JEIDHIREE | o R AE, & 728 | il 2 DAEITRREHEHERIC A>T ET,
Ambient temperature, operating condition, power dissipation and so on are within

derating criteria.

(d) BMEHTR 775 Caleulating method of thermal impedance

Hj_C:TJ(max)—TC gj_a:M
Pch (max) Pch (max)
Tc TAV =T AT DIMEDL T —RRE —fKI225C

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

Ta' TAV—T T DI EDEFIRE  —#%1225C
Ambient Temperature at Start Point of Derating; 25°C in General

Pch(max) KT v /LK
Maximum Channel Dissipation

(Tch(max)) Maximum Junctlon (channel) Temperature

0j-c A R(T v V)BT — AETOEGESL
(6ch-c) Thermal Impedance between Junction (channel) and Case
(Bch-a) Thermal Impedance between Junctlon (channel) and Ambient

TDK-Lambda R-2



Q) ATV —T 147 F& Component Derating List

ELV90

i Vin = 100VAC Load = 100% Ta=50C
Location No.
Ql Tj (max) = 150 °C 0j-c =3.75 ‘C/W
IPA50R250CP Pch=1.77W ATc=48.4C Tc=98.4C
INFINEON | Tj = Tc + ((8j-c) x Pch) = 105.0 °C
D.F.=70.0%
Q2 Tj (max) = 150 °C 0j-c =3.8 C/W
SPAOSNEOC3 Pch=195W ATc=58.5C Tc=108.5C
INFINEON | Tj = Tc + ((8j-c) x Pch) = 115.9 °C
DF.=773%
Q21 Tj (max) =175 °C 0j-c=0.7 C/W
IPP111IN15N3G [ Pch=1.02 W ATc=54.1C Tc=104.1C
INFINEON | Tj = Te + ((8j-c) x Pch) = 104.8 °C
DF.=599%
D1 Tj (max) = 150 °C 0j-c =23 C/W
D10XB60 Pd=242W ATc=53.7C Tc=103.7°C
SHINDENGEN | Tj = Te + ((8j-c) x Pd) = 109.3 °C
DF.=728%
D2 Tj (max) = 150 °C 0j-c=4.5 C/W
YG981S6R Pd=0.67 W ATc=46.4C Tc=96.4C
FUJI ELECTRIC | Tj=Tc + ((6j-c) x Pd) = 99.4 C
D.F. =663 %
D21 Tj (max) = 150 °C 0j-c =175 ‘C/W
YG865C15R Pd=0.24 W ATc=472C Tc=97.2°C
FUJI ELECTRIC | Tj=Te + ((6j-c) x Pd) =97.6 °C
DF.=65.1%
D102 Tj (max) = 150 C 0j-a = 240 ‘C/W
CRF02 Pd=0.08 W ATa=582C Ta=108.2 C
TOSHIBA | Tj=Ta+ ((6j-a) x Pd) = 125.6 °C
DF.=83.7%
A102 Tj (max) = 150 C 0j-a = 180 ‘C/W
TDA4863-2G Pch=0.117W ATa=44.4C Ta=94.4C
INFINEON | Tj=Ta + ((6j-a) % Pch) = 115.5 °C
DF.=77.0%
A103 Tj (max) = 150 C 0j-a = 185 C/W
ICE2QS03G Pch=0.044 W ATa=439°C Ta=93.9C
INFINEON | Tj = Ta + ((6j-a) x Pch) = 102.0 °C
D.F.=68.0%
A201 Tj (max) = 150 C 0j-c = 95 C/W
TEA1791T Pch=0.02 W ATc=44.1C Tc=94.1C
NXP Tj = Te + ((6j-c) x Pch) = 95.8 °C
DF.=63.8%
A202 Tj (max) = 140 C Oj-c = 144 C/W
HA17431GUPTL-E| Pch=0.07 W ATc=42.1"C Tc=92.1C
RENESAS | Tj=Te + ((8j-c) x Pch) = 101.7 °C
DF.=727%
PC101 Tj (max) = 125 C 0j-c = 330 C/W
PS2381 Pd=0.01 W ATc=41.1"C Tc=91.1C
(LED) Tj = Tc + ((8j-c) x Pd) = 94.8 °C
RENESAS DF.=758%
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ELV90

T Vin =200VAC Load = 100% Ta=50C
Location No.
Ql Tj (max) = 150 °C 0j-c =3.75 ‘C/W
IPA50R250CP Pch=0.98 W ATc=38.5C Tc=88.5C
INFINEON | Tj = Tc + ((6j-c) x Pch) = 92.2 °C
DF.=61.5%
Q2 Tj (max) = 150 °C 0j-c =3.8 C/W
SPAOSNE0OC3 Pch=195W ATc=54.0C Tc=104.0 C
INFINEON | Tj = Te + ((8j-c) x Pch) = 111.4 °C
DF.=743%
Q21 Tj (max) =175 °C 0j-c=0.7 C/W
IPP111IN15N3G [ Pch=1.02 W ATc=49.9C Tc=99.9 C
INFINEON | Tj = Te + ((8j-c) x Pch) = 100.6 °C
DF.=575%
D1 Tj (max) = 150 °C 0j-c =23 C/W
D10XB60 Pd=1.19 W ATc=37.6C Tc=87.6 C
SHINDENGEN | Tj = Tc + ((0j-c) x Pd) = 90.3 °C
D.F.=60.2 %
D2 Tj (max) = 150 °C 0j-c=4.5 C/W
YGI981S6R Pd=0.71 W ATc=40.6 C Tc=90.6 C
FUJI ELECTRIC | Tj=Te + ((8j-c) * Pd) = 93.8 °C
DF.=625%
D21 Tj (max) = 150 °C 0j-c=1.75 ‘C/W
YG865C15R Pd=0.24 W ATc=43.4C Tc=93.4C
FUJI ELECTRIC | Tj=Te + ((6j-c) x Pd) = 93.8 °C
DF.=625%
D102 Tj (max) = 150 C 0j-a = 240 ‘C/W
CRF02 Pd=0.08 W ATa=54.1C Ta=104.1 C
TOSHIBA | Tj=Ta+ ((6j-a) x Pd) = 125.6 °C
DF.=83.7%
A102 Tj (max) = 150 C 0j-a = 180 ‘C/W
TDA4863-2G Pch=0.117 W ATa=393C Ta=89.3 C
INFINEON | Tj = Ta + ((6j-a) x Pch) = 110.4 °C
DF.=73.6%
A103 Tj (max) = 150 C 0j-a = 185 C/W
ICE2QS03G Pch=0.044 W ATa=39.8C Ta=89.8 C
INFINEON | Tj=Ta + ((8j-a) x Pch)=97.9 C
DF.=653%
A201 Tj (max) = 150 C 0j-c = 95 C/W
TEA1791T Pch=0.02 W ATc=40.5C Tc=90.5C
NXP Tj = Te + ((6j-c) x Pch) =92.2°C
DF.=614%
A202 Tj (max) = 140 C Oj-c = 144 C/W
HA17431GUPTL-E| Pch=0.07 W ATc=38.5C Tc=88.5C
RENESAS | Tj=Tc + ((8j-c) x Pch) = 98.1 °C
DF.=70.1%
PC101 Tj (max) = 125 C 0j-c = 330 C/W
PS2381 Pd=0.01 W ATc=36.8°C Tc=86.8 C
(LED) Tj = Te + ((8j-c) x Pd) = 90.5 °C
RENESAS DF.=724%
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3. FEEMIEE EFME Main Components Temperature Rise AT List

MODEL : ELV90-12-7R5

(1) HE'%MH: Measuring Conditions

ELVO0

EYERfT Standard Mounting

At ik
Mounting Method

oot

*Mh D B 5 1SR E R 7 1A L[R2
Other mounting methods was same result with standard mounting method.

TRfER LR DET,

AJIEE Vin

Input Voltage 100,200VAC
th/1%JE Vo

Output Voltage 12vDC
)8 1o

Output Current 100%

(2) BFEFER Measuring Results

AT Temperature Rise (C)

WhTav—7407 10=100%
Output Derating Ta=50"C Ta=50"C
i hiin 100VAC 200VAC
Location No. Part name

Q1 MOSFET 48.4 38.5
Q2 MOSFET 58.5 54.0
Q21 MOSFET 54.1 49.9
D1 BRIDGE DIODE 53.7 37.6
D2 DIODE 46.4 40.6
D21 DIODE 47.2 43.4
D102 CHIP DIODE 58.2 54.1
A102 CHIP IC 44.4 39.3
A103 CHIPIC 43.9 39.8
A201 CHIP IC 44.1 40.5
A202 CHIPIC 42.1 38.5
T1 TRANS 56.9 52.8
L2 CHOKE COIL 52.9 34.9
L4 PFC CHOKE COIL 48.9 40.3
L21 CHOKE COIL 45.4 41.6
C3 E.CAP. 40.2 35.1
C4 E.CAP. 41.6 37.0
c21 E.CAP. 41.4 37.8
C22 E.CAP. 40.5 36.8
c23 E.CAP. 38.4 34.6
C24 E.CAP. 41.9 38.5
PC101 PHOTO COUPLER 41.1 36.8
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4. Bffa T oY HEFHEMHARE
MODEL : ELV90-12-7R5

TR HARZER

Cooling condition : Convection cooling

A 5 15 - R YR AT

Mounting Method : Standard Mounting

ELV90

Electrolytic Capacitor Lifetime

| vin=100vAC |
Lifetime (years)
Load (%) Ta= Ta=
40°C 50C
40 10.0 10.0
60 10.0 8.7
80 10.0 55
100 6.9 3.5
| vin=200vAC |
Lifetime (years)
Load (%) Ta= Ta=
40°C 50°C
40 10.0 10.0
60 10.0 9.5
80 10.0 6.7
100 9.5 4.8

Lifetime (years)

12

Lifetime (years)
» (00) B

SN

0

Conditions Ta 407C :
50C ; — — —

20 40 60 80 100
Output current (%)

20 40 60 80 100
Output current (%)

*Ml oD BT 5 A LAR R 7 151, RS R &RV £,

Other mounting methods was same result with standard mounting method.
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5. 77 /)—=</)LEABR Abnormal Test

MODEL : ELV90-12-7RS

(1) RBREM: Test Conditions
Input : 200VAC  Output :

(2) RBFER Test Results

12V, 7.5A

Ta: 25°C 70%RH

ELV90

( Da : Damaged )

Test position Test Test result
mode
a|blcld]le|lflg|lh]TI]jlk]]l
|-
PAEa 2
- o =2 |O|[O|H e
No.| #hiNo. |atmam | 7| L[| BB AT G 1] o o
INEAPE A E IR JE Y | 72
Ll AN PP
B:ﬁ
[=} Rt 0]
. Q - — 6 8 % 5" %D 4]
Location | Test | § § 213 2 Té =¥ = A E; Note
No. point |ZH [S|=|E|R2|&|TB|E]| 2 "3
<818 | |2|s
1 D O O |Hiccup
2 G O O |Hiccup
3 S O O |Hiccup
Ql FUSE:F1
4 D-G O 010 O Da: Q1,R142
5 D-S O O O FUSE:F1
6 G-S O O |Hiccup
7 D O O
FUSE:F2
8 G O 010 O Da: 7102,02,A103
9 S O O
0] @ DG |O o|o O FUSE:E
Da: Z101,A103
FUSE:F2
11 D-S O 010 O Da: Z102,A103
12 G-S O O
AT
13 D O O Input power increase
AT
14 G O O Input power increase
AT
15 Q21 S O O Input power increase
16 D-S O O
17 G-D O O
18 G-S O O
HAVY 7T VR
19 3 O O Output ripple increase
20 O O O FUSE:F1
HAVY 7T VR
21 C21 O O Output ripple increase
22 O 010
23 1(+) O O
24 2 (~) O O
25 3(~) O O
26 D1 4(-) O O
27 1-2 O O O FUSE:F1
28 2-3 O O O FUSE:F1
29 3-4 O O O FUSE:F1
TDK-Lambda R-7




ELV90

( Da : Damaged )

Test position Test Test result
mode
a|blc|d]|e|f]lg|h|T]j]k]]l
Ee
A E) %
- s =|O|O|H -
No. | #amo. e | 7| L | | BB\ B BT v c| 0|0 L
| ARSI SRS | 72
X AN PP
lizﬁ
=} +~ (0]
. Q - — B 8 % g" %D 4]
Location | Test | § § 213 Z Té A= S| 2|8 Note
No. point |ZH [S|=|E|R2|&|TB|E]| 2 "3
=19 2|2
30 K O 0|0 O e
D2 FUSEFT
31 A-K O o110 O Da: O]
a: (gé
put power increase
AT
33 D21 A2 O O I]ripjl;t Fgoj\;vieé }increase
F, I
34 K O O Input power increase
35 A-K O
36 K O O
37 biol A-K O |Hiccup
38 1 O O
39 3 O O
40 4 O O |Hiccup
41 6 O O |Hiccup
42 7,8,9 O O
AT
43 10 O O Input power increase
T1 AT
44 11 O O Input power increase
45 12,13,14 O O
46 1-3 O O
47 4-6 O O [Hiccup
7,8,9 -
48 12,13,14 O ©
49 10-11 O QO |Hiccup
50 2 O QO |Hiccup
AJTEE I
51 6 O O Input power increase
AJTEE I
52 8 O O Input power increase
AJTEE I
53 9 O O Input power increase
AJTEE I
54 L4 10 O O Input power increase
55 12 O O |Hiccup
FUSE:F1
56 212 | O olo O o
FUSE:F1
57 6-8 O O]9 O Da:L4
FUSE:F1
58 9-10 O o110 O Da: Q1
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6. JREHNERER Vibration Test

MODEL : ELV60-24-2R5 *

(1) #REHFEBRTEEE Vibration Test Class

75 R EN M A GER  Frequency variable endurance test

(2) FHAKRERERZEE Equipment Used

IMV/(R) Il 15 : RC-1120

IMV CORP Controller

(3) ABREAME Test Conditions

ELVI0

< INRER : VS-1031-200
Vibrator

- Ji) 1 Esta ] : 10~55Hz RETIR X, Y, 2 @GR : 1,055
Sweep frequency Direction Sweep time 1.0min
- SBR[ o ACIE: R EE —E 19.6m/s° (26)
Sweep count 1 hour each Acceleration Constant

(4) RBRIFHE Test Method

A
AT X
Input Line
Y

WEEh Him
Direction

(5) HIESM: Acceptable Condition

NS A AR 2
Not to be broken.

2.5 R O IR E DV
No abnormal output after test.

(6) RABFER Test Results
&%  OK

s
D.U.T.

=
4 Fitting Stage

PR Eh AR
Vibrator

) * ELVOOIT, #iE23FIEE THHELVE0-24-2R5Z R EL TRBRL TRV ET,
Note) * For ELV90, test is done on representative model ELV60-24-2R5 which has

the equivalent mechanical structure.

TDK-Lambda
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7. AR 2L —FeABE Noise Simulate Test

MODEL : ELV90-12-7R5

(1) FRBREIR K CHIESS Test Circuit and Equipment

B
Load
P2l —4 (INS-4320(A) (VA AWFSEAT)
Simulator (Noise Laboratory Co.,LTD)
(2) #BRSEAM: Test Conditions
* ANJEE : 100, 200VAC « JARXETE
Input voltage Noise level
-t EE L TEHE -(\ZFH
Output Voltage Rated Phase
-t 7 E R : min, 100% <
Output current Polarity
- J& PRI :25C -HInE—K
Ambient temperature Mode
<L AT : 50~1000ns SNV IBEEIN
Pulse width Trigger select

(3) HIESA: Acceptable Condition
1. 3B 5% AR HH ) EEOEBORWE

ELVO0

: 0~2kV
: 0~360 deg
e

o'y, J—wJb

Common, Normal

: Line

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

2. BRI OB TMED A B L TR

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

3. FJE T K DTN
Smoke and fire are not allowed.

(4) RBFER Test Results
&%  OK

TDK-Lambda
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8. E\EEEIBR Thermal Shock Test ELV9I0

MODEL : ELV90-12-7R5
(1) fERE-HEIES Equipment Used
TSA-70H-W - ESPEC

(2) FEREM4 Test Conditions

lcycle
- PRI DH LS :-55°C © 105C  4+105C —
Ambient Temperature 70min
- ARBRIRFH] X2
Test Time Refer to Dwg. E—
R :200 HA7v
Test Cycle 200 Cycles
- FEENE -55C _
Not Operating 70min

(3) RBRJFF¥E Test Method

FHIRE D% . AR EBRA AL, B A2 L TERERATTO, 200 A 7L #4102,
BRI A IR IR FIC IR E L B 0N W a9 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 cycle. 200 cycles later, leave it for 1 hour
at the room temperature , then check if there is no abnormal output.

(4) ML Acceptable Condition

AR DO N RFE BV
No abnormal output after test.

(5) HBUEER Test Results

A1 OK
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9. IPx63XBX IPx6 Test

MODEL : ELV90-12-7R5

(1) FERFEBRERE Equipment Used

IR FRBR VAT LT
Pressurized water test equipment : Sugi System Industrial

(2) #BRSAME Test Conditions

Bk : JIS C 0926 IPx6
Standard

< IKDJE 100 I/min £5%
Water flow rate

- MEL S5 PR A :2.5~3m
Injection distance

<R BRI 357
Test time 3 min

(3) REBRFH¥E Test Method

FIARE D% PR IC LRI TIPXERBR 21T,

HY I B WA iR 45,

Before testing, check if there is no abnormal output, then put the D.U.T. in testing

AR T1RIC,

ELVO0

chamber, and perform IPx6 test according to the above condition. After test,then check if there is

no abnormal output.

(4) HIESM Acceptable Condition
LKA EIRAEBIZIR AL TR
Water do not penetrate inside of power supply.
2.3 B % DO N EFE D370
No abnormal output after test.

(5) FBRER Test Results

&% OK

TDK-Lambda
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10. MiHEM:3Bk Weather Resist Test ELVO0

MODEL : ELV90-12-7R5

(1) FERFEBRERE Equipment Used

S80 (o v A ymtf—r—k—) A REHEH
S80(Sunshine weather meter) Suga test instruments Co., Ltd.

(2) #BRSAME Test Conditions

JIS D 0205:1987 H Sl s i O it ekl (e M LR WAN-1S)
JIS D 0205:1987 Test of Weatherability for Automotive Parts

(Accelerated Weathering Test WAN-1S)

Ik g % Y
Water injection Available

T T I NIARE :65°C
Black panel temperature

3k Br By ) : 220 fH]
Test time 220 hours

(3) REBRFH¥E Test Method

KR E D%, i 2 a BRI I Ay, L RCalBRI ] CRABR 21T, B T 1212,
N E DRV FE R T2,

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) HESLAM: Acceptable Condition

FRERE O T B AN
No abnormal output after test.

(5) FBRER Test Results
&% OK

TDK-Lambda R-13



11. ¥E/kEZERBR Salt spray test ELVI0

MODEL : ELV90-12-7R5

(1) FERFEBRERE Equipment Used

CASS-90 : AH R BR A (R
Suga test instruments Co., Ltd.

(2) #BRSAME Test Conditions

KRB : 5% NaCl 7/K¥&i#%, pH=6.5~7.2
The concentration of salt 5% NaCl solution, pH=6.5~7.2
- ARBR IR B 1 35+1°C
Test tempurature
M R : 1.5+0.5ml/h at 80cm’
Spraying quantity
< BRER F R - 96HF[H]
Test time 96 hours

(3) #BAH¥E Test Method

KR E D% | Hadn 2 a BRI I Ay, L RCalBRI ] CRABR 21T, B T 1212,
N E DRV FE R T2,

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) HESM Acceptable Condition

R 1% D TR D RN
No abnormal output after test.

(5) RBFER Test Results
A%  OK

TDK-Lambda R-14



12. A& ahERBA Gaseous corrosion test

MODEL : ELV90-12-7R5
(1) FERFEBRERE Equipment Used

KG-120HT4

(2) #BRSAME Test Conditions

S0, , H,SOIRA& SR
Mixed Gas of SO, and H,S
<R BRI
Test Time
- PRBRIR B
Test Temperature
Test Humidity

- FEENE
Not Operating

(3) #BAH¥E Test Method

ELVO0

77T AR &AL

FactK inc.

: 5ppm

- 10H [

10 Days

1 40°C

: 12~78%RH

HHARIE DO fEalin 2B I A L, BRD A BTRUBREAT, BB TR,

N B N N E R T,

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.

(4) HESZM Acceptable Condition

R 1% D TR DS R
No abnormal output after test.

(5) REBFER Test Results

A1  OK
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