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Test results are typical data. Nevertheless the following results are considered to be
reference data because all units have nearly the same characteristics.
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1.

MTBF&2&fE Calculated Values of MTBF MTW30-51515

MODEL : MTW30-51515
(1) H ¥ Calculating Method

MIL-HDBK-217FDH 5 AR ZEHTVEC ) TR IS TUOVET,

R R gl E, ZAENLOE T LIZERARN AL EREZ I L > TR ESET,

Calculated based on parts stress reliability projection of MIL-HDBK-217F (*1).

Individual failure rate Agg is calculated by the electric stress and temperature rise of the each device.

*1: MIL-HDBK-217F “Reliability Prediction of Electronic Equipment”
(MIL-HDBK-217F Notice 2 , 28,Feb.,1955 Issue)

Vit .
<FHA> MTBE :/11 __ 1
caup Z N - Ags
i=1

Assi = Agi "o *Tsi "y " Mg

x10° HEF[E (hours)

Aequip - kIR [E 5 (FITs)  Total Equipment failure rate (FITs = Failures in10° hours)

AGi 11785 B OIS xR T A IEERCE = Generic failure rate for the ith device
Toi 18 H OF X450 E 7 724 Quality factor for the ith device

T 1% H OEBIICKETH AN A7 774  Stress factor for the ith device

T i B O x 3HIRE 7 7274 Temperature factor for the ith device
T 1% B OIS xR 958577274 Environmental factor for the ith device
m B2 DE AR DEL Number of different device types

N; (i B O S OMEEL Quantity of ith device type

(2) MTBFfE MTBF Values
Z5F Conditions :
Ta=50C

Gp : #1 k. [#EE (Ground, Fixed) 73,998 Kff] (Hours)

Gg : M F, {RF0 (Ground, Benign) = 362,555 KFfH] (Hours)

Note : FEfif =127 Y DFFmiL, MTBFRHREICE EhEHA,
Life expectancy of electrolytic capacitor are not included in MTBF calculation.
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— _ . _ MTW30-51515
2. ¥dT 4 V—7T 1% Components Derating

MODEL : MTW30-51515
(1) EHF#E  Calculating Method

(a) HI7EF1E  Measuring method

- B 7 ik D FRYEERLT A + JE PRI EE : 50C
Mounting method  Standard mounting : A| Ambient temperature
- N1 : 100, 240VAC
Input voltage
- HEE. Bl
Output voltage & current H Vi V2 V3
,“%ﬁ +5V +15V -15V
=100% 3.0A 0.8A 0.3A

(b) YE{K Semiconductors

r— AR, MBS, BURT L D EARRB O HA IR A K
RKRTERS . 0 R & D Z RO E LT,

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

(c) 1C, #&HL, =7 P75 1IC, Resistors, Capacitors, etc.

JRAPRIREE, fERRE, HEE 2 L fix OMEITREHEENICA > T E T,
Ambient temperature, operating condition, power dissipation and so on are within
derating criteria.

(d) BMIKPLEH 7% Calculating method of thermal impedance

ej_ — T_](maX) -Tc Hj_a: TJ(maX) —Ta
Pch(max) Pch(max)
Tc CTA V=T A YT DMEDL T ARE —fRIZ25TC
Case Temperature at Start Point of Derating ; 25°C in General
Ta' LT A L=T 4 YT OWEDEAPRE  —#iC25C

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

Pch(max) : fx KT v R/AHEK
Maximum Channel Dissipation

Tj(max) D KRR (T V)R

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

0j-c CHEA (T Y RN DS — A E TORGEGL
(Bch-c) Thermal Impedance between Junction (channel) and Case
(Bch-a) Therrnal Impedance between Junctlon (channel) and Ambient
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MTW30-51515

(2) #HT 4+ L—7T 4 7'& Components Derating List

B A Vin = 100VAC Load = 100% Ta=50°C
Location No.
Q1 Tch (max) = 150 C Och-c =3.125 ‘C/W
TK6A60D Pch=0.90 W ATc=383C Tc=288.3°C
TOSHIBA Tch = Tc + ((6ch-c) x Pch)=91.1 °C
D.F.=60.7 %
CR2 Tj (max) = 150 C 0j-c=2.2 C/W
GBU406 Pd=0.75W ATc=377°C Tc=87.7°C
LITE-ON Tch =Tc + ((6j-c) x Pd)=89.3 °C
D.F.=59.6 %
CR51 Tj (max) = 150 C 0j-c=1.5 C/W
FCH20A60 Pd=271W ATec=659C Tc=115.9°C
NIHON INTER | Tj = Tc + ((6j-c) x Pd)=120.0 °C
0 D.F.=80.0 %
CR53 Tj (max) = 150 C 0j-c=12.0 C/W
DESLC20U Pd=1.06 W ATc=64.1C Tc=114.1 C
SHINDENGEN | Tj = Tc + ((8j-c) x Pd)=126.8 C
0 D.F.=84.5%
CR55 Tj (max) = 150 C 0j-c=10.0 C/W
ERB93-02SC-V1 |Pd=0.53 W ATec=573C Tc=107.3 C
FUJI ELECTRIC | Tj=Tc + ((8j-c) x Pd)=112.6 °C
0 D.F.=75.1%
IC1 Tj (max) = 150 C 0j-c=53 C/W
ICE3BS3LIG [Pd=91 mW ATc=19.4C Tc=69.4°C
INFINEON Tj = Tc + ((6j-c) x Pd)=69.9 °C
D.F.=46.6 %
1C2 Tch (max) = 125 C Och-a=1111.1 'C/W
TLP785F Pd=2.95 mW ATc=29.4C Tc=79.4°C
TOSHIBA Tch =Tc + ((6ch-a) x Pd)=82.7 °C
(LED) D.F.=66.1 %
IC2 Tch (max) = 125 C Och-a = 666.7 C/W
TLP785F Pc=15.8 mW ATc=29.4C Tc=79.4 C
TOSHIBA Tch = Tc + ((Och-a) x Pc)=89.9 C
(TRANSISTOR) |D.F.=71.9%
IC53 Tj (max) = 150 C 0j-c=6.0 C/W
PQ30RV31JOOU |Pd=2.00 W ATc=72.8C Tc=122.8°C
SHARP Tj=Tc + ((6j-c) x Pd)=134.8 C
D.F.=89.9 %
IC54 Tj (max) = 150 °C fj-c = 6.0 ‘C/W
KIA7915PI-U/P |Pd=2.67 W ATec=713C Tc=117.9C
KEC Tj=Tc + ((6j-c) x Pd)=133.9 C
D.F.=89.3 %
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MTW30-51515

B A Vin = 240VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) = 150 C Och-c =3.125 ‘C/W
TK6A60D Pch=1.63 W ATc=54.0C Tc=104.0 C
TOSHIBA Tch = Tc + ((6ch-c) x Pch)=109.1 °C
D.F.=72.7%
CR2 Tj (max) = 150 C 0j-c=2.2 C/W
GBU406 Pd=040 W ATc=252C Tc=752°C
LITE-ON Tch = Tc + ((6j-c) x Pd)=76.1 °C
D.F.=50.7 %
CR51 Tj (max) = 150 °C j-c = 1.5 C/W
FCH20A60 Pd=242W ATc=65.1C Te=115.1°C
NIHON INTER | Tj=Tc+ ((6j-c) x Pd)=118.7 °C
0 D.F.=79.2 %
CR53 Tj (max) = 150 C 0j-c=12.0 C/W
DES5LC20U Pd=1.04 W ATc=66.9 C Te=116.9 C
SHINDENGEN | Tj = Tc + ((6j-¢) x Pd)=129.4 °C
D.F.=86.3 %
CR55 Tj (max) = 150 C 0j-c=10.0 C/W
ERB93-02SC-V1 |Pc=0.51 W ATc=57.6C Tc=107.6 C
FUJI ELECTRIC | Tj=Tc + ((8j-c) x Pc)=112.7 °C
D.F.=75.1%
IC1 Tj (max) = 150 °C j-c =5.3 ‘C/W
ICE3BS3LIG | Pd=96 mW ATc=18.4°C Tc=68.4°C
INFINEON Tj =Tc + ((6j-c) x Pd)=68.9 °C
D.F.=459%
1C2 Tch (max) = 125 C Och-a=1111.1 'C/W
TLP785F Pd=2.95 mW ATc=343C Tc=84.3°C
TOSHIBA Tch = Tc + ((6ch-a) x Pd)=287.6 °C
(LED) D.F.=70.1 %
IC2 Tch (max) = 125 C Och-a = 666.7 C/W
TLP785F Pc=15.8 mW ATc=343C Tc=84.3°C
TOSHIBA Tch =Tc + ((6ch-a) x Pc)=94.8 °C
(TRANSISTOR) |D.F.=75.9%
IC53 Tj (max) = 150 C 0j-c=6.0 C/W
PQ30RV31JOOU |Pd=2.00 W ATc=67.9 C Tc=117.9C
SHARP Tch =Tc + ((6j-c) x Pd)=129.9 C
D.F.=86.6 %
IC54 Tj (max) = 150 °C fj-c = 6.0 C/W
KIA7915PI-U/P | Pd=2.67 W ATc=66.6 C Tc=116.6 C
KEC Tj=Tc + ((j-c) x Pd)=123.8 C
D.F.=82.5%
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MTW30-51515
3. EEHMEE LFAME Main Components Temperature Rise AT List

MODEL : MTW30-51515

(1) HIEZMH Measuring Conditions

WA 71k

Mounting Method | T POV

(FEVEIAT - A) | |
(Standard Mounting : A)

AJJEE Vin

100VAC /240VAC
Input Voltage

Vi V2 V3
+5VDC +15VDC -15VDC

H7JEE Vo
Output Voltage
tH7)#EVE To (100%)
Output Current

3.0A 0.8A 0.3A

(2) HIEFER  Measuring Results

AT Temperature Rise (C)
AJJEEE  Input Voltage Vin = 100VAC | Vin = 240VAC
JE PHIRE  Ambient temperature Ta=50C
hand 5 BB in 4 A 5 1)
Location No. Part name Mounting A

Q1 MOS FET 38.3 54.0
CR2 BRIDGE DIODE 37.7 25.2

CR51 DIODE 65.9 65.1

CR53 DIODE 64.1 66.9

CRS55 DIODE 57.3 57.6
IC1 IC 19.4 18.4
Ic2 PHOTO COUPLER 29.4 343

IC53 IC 72.8 71.3

IC54 IC 67.9 66.6
Tl TRANS 44.8 49.6
L1 BALUN 39.6 23.9
L51 CHOKE COIL 51.9 52.1
Cé6 E.CAP. 12.6 9.5
C9 E.CAP. 27.7 343
C52 E.CAP. 432 46.2
C53 E.CAP. 45.2 46.9
C60 E.CAP. 48.2 49.2
C64 E.CAP. 46.3 479
C66 E.CAP. 52.6 52.2
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MTW30-51515
4. BT UV HESMIEE Electrolytic Capacitor Lifetime

MODEL : MTW30-51515

EWEM 0 BIRZER Cooling condition : Convection cooling
Hfst 7 1m A Conditions
MountingA ASHaRy2— Ta: 3OOC C—— =
40°C
TTTTTTTTTTTTsmsmsmmmmees f - SOOC T/
i i 6OOC ______
IJ_<-> Fﬁi_(‘)il
L] | ]
Vin = 100VAC
Ta Lifetime (years) 20
Load\] 30°C | 40C | s0C [ 60cC
20% | 200 | 102 5.1 2.6
40% | 141 70 | 35 1.8 16
60% [ 11.0 55 2.7 1.4
80%| 6.3 3.1 1.6 -]
100% | 46 | 23 | 1.1 ~ g2
2
(]
£ 8
2
3
4
0
Vin = 240VAC
Ta Lifetime (years)

20

Load 30C 40C 50C 60C
20% | 17.2 8.6 43 22
40% | 11.2 5.6 2.8 1.4 16

60% 9.2 4.6 23 1.2
80% 6.1 3.1 1.5 -
100% 4.1 2.1 1.0 - 12

o]

Lifetime (years)

20 40 60 80 100
Output current (%)

RCHEE ML, AR R BTV R LI THY B AT L8051 b E DL ZD TRV EE A,
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
R T o OFMITIGFEN ERERVET,

The upper limit of the Electolytic Capacitors lifetime are 15 years.
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MTW30-51515

Cooling condition : Convection cooling

20

16

—_
[\

o]

Lifetime (years)

20

16

—_
[\

MODEL : MTW30-51515

ZEmatt - BARZEm

st J710 C

Mounting C T

ANjaxs s —
1
1P
Vin=100VAC
Ta Lifetime (years)

Load 30°C 40°C 50°C 60°C
20% | 20.0 13.0 9.8 33
40% 18.4 9.2 6.9 2.3
60% | 13.2 6.6 5.0 1.7
80% 9.3 4.6 3.5 -

100% 6.0 3.0 23 -

Vin = 240VAC

Ta Lifetime (years)

Load 30C | 40C | 50C | 60C
20% | 22.6 11.3 8.5 2.8
40% | 16.2 8.1 6.1 2.0
60% 11.8 5.9 4.4 1.5
80% 8.5 43 3.2 -

100% 5.5 2.8 2.1 -

o]

Lifetime (years)

Conditions
Ta: 30C:— —:
40C: ——
50C: ——
60C:----

100

40 60 80
Output current (%)

100

RHEE ML, AR R BTV R LI THY B AT L5 E DL EZD TRV EE A,
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
BT U OFMTISFEN LREZRD £,
The upper limit of the Electolytic Capacitors lifetime are 15 years.
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MTW30-51515

MODEL : MTW30-51515
EWMEM 0 BIRZER Cooling condition : Convection cooling
At 51\ D Conditions
Mounting D - Ta: 30C:—-—: -
1 40°C
b E SOOC e
\ 60°C : -----
ANJpaxy 52—
\|m=
Vin=100VAC
Ta Lifetime (years) 20
Load\] 30°C | 40C | s0C [ 60cC
20% | 200 | 132 9.9 33
40% | 17.6 8.8 6.6 22 16
60% [ 12.1 60 | 45 1.5
80% | 7.9 4.0 3.0 -]
100%| 51 | 25| 19 ~ | g2
2
Q
£ 8
&
3
4
0
20 40 80 100
Vin = 240VAC Output current (%)
Ta Lifetime (years) 20
Load\] 30°C [ 40C | s0C [ 60'C N\ ! ! |
20%| 222 | 111 | 83 | 28 \-\ i i |
1 1 1
40% | 142 7.1 53 1.8 16 b-----= S ——— Fmmmmm Fmmmmmm o
| 1 1
60% [ 10.0 5.0 3.8 13 N | .
'~ 1 1
80% | 6.6 33 2.5 N e ] ]
100% | 4.5 2.3 1.7 |12 [ I o T T T TT
2 :
[} 1
8 8 Pomooon b Lo
8
. .
4 F-------- e e CCl L L LT E
F T~ - __ : 1 UM —
Tre--—--___ 1 1 T
1 1 1
O i i i
20 40 6 80 100
Output current (%)
FREHEEF T, EALRH R SRS IV E LI ETHY, H 0T L2057l O B2 ED TBVER A,

The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.

BT U OFMTISFEN LREZRD £,
The upper limit of the Electolytic Capacitors lifetime are 15 years.
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MODEL :

ZEIMSRE o BARZEN

MTWa30-51515

Bt J510) E

Mounting E )

N Ap=xss—
Hhaxs s —
=~

Vin = 100VAC

Ta Lifetime (years)

Load 30°C | 40C | 50C | 60C
20% | 20.0 11.6 5.8 2.9
40% | 17.3 8.6 43 2.2
60% | 13.1 6.6 33 1.6
80% 9.2 4.6 2.3 -

100% 6.4 32 1.6 -

Vin =240VAC

Ta Lifetime (years)

Load 30C 40°C 50C 60°C
20% | 14.8 7.4 3.7 1.9
40% | 12.2 6.1 3.1 1.5
60% | 10.4 52 2.6 1.3
80% 8.5 4.2 2.1 -

100% 5.2 2.6 1.3 -

20

16

—_
[\

(o]

Lifetime (years)

20

16

—
[\

(o]

Lifetime (years)

Cooling condition : Convection cooling

MTWa30-51515

Conditions
Ta: 30C:— —--
40°C :
50C: ——-
60C:-----

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1
————————— [l R el e il

| 1 1 1

g 1 1 1

'~ 1 1 1

~. 1 1 1
________ e

1 ~. 1 1

~

1 '\.|\ 1

1 1 T~ 1

1 1 =~
_________ i

i i [

1 1 1

1 1

1

1

TDK-Lambda

Output curr6e21t (%)
EHEEF ML, A R IEICIVE L LI THY, H 0T L0H MR EDEELZED TEVEE A,
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
B T Y OFMITISEN LR E D £,

The upper limit of the Electolytic Capacitors lifetime are 15 years.

100
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MTWa30-51515

MODEL : MTW30-51515

ZEWSM o ARZER Cooling condition : Convection cooling
Wt 510 F Conditions
Mounting F o Ta: 30C:— —--
INNITEEVPS 40°C :
| SOOC — e —
60°C : -~~~
ASjax sz —
it
Vin=100VAC
Ta Lifetime (years) 20
Load\] 30C | 40C [ s0Cc [ 60C
20% | 200 | 126 9.4 3.2
40% | 16.0 8.0 60 | 2.0 16
60% | 10.7 53 4.0 1.3
80% | 6.9 3.5 2.6 -] -
100% | 44 | 22 1.7 } %12
&
£
2
—
4
0
20 40 60 80 100
Vin =240VAC Output current (%)
Ta Lifetime (years) 20
Load\] 30°C [ 40°C | s0C | 60°C
20% | 19.1 9.5 72 | 24
40% | 12.0 60 | 45 1.5 16
60%| 88 | 44 3.3 1.1
80%| 56 | 28 2.1 I
100%| 39 | 20 | 15 - %12
s
£ 3
2
—
4
0

20 40 60 80 100
Output current (%)

EREHEE TR IT, SRR TAICKVE M LIE THY | B AT LDH 7 E DL G D TRV EE A,
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
B T Y OFMITISEN LR E D £,

The upper limit of the Electolytic Capacitors lifetime are 15 years.
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5. 77 ) —</ViABk Abnormal Test

1)

MODEL :

HBRSME  Test Conditions

Input : 255V Output : 5/15/-15V , 3.0A/0.8A/0.3A(100%)

MTW30-51515

Ta:

MTW30-51515

25°C 70%RH

(2) HABFEFR  Test Results
( Da : Damaged )
Test position Test Test result
mode
a|lb|lc|dfe|f]lg|h|[TI]j]k]]l
=
V| A o =
OO |H -
. e a| | & IS -
No. | #itiNo. |#ERI 1| | | %E 3;2 7% B ;ﬁ B (vc |y L[ﬁ 2 AL
7 )( J:j: Ead % TN ?E x\‘ P P H:ﬁ oe ﬁﬁ
N> L
Bﬁﬁ‘
SEE HE
. (D] - — 9 [P] k) Ry < Q
Location | Test :§ qg 2|$ 2|2 = é" < 2|5|8 Note
No. point |@ (O [=|E|@|&|T|E]|« S
282 AR
FUSE:F1
! D-G 010 O Da:Q1, CR6
FUSE:F1
2 o D-S 010 O Da: CR6
3 G-S O O
4 D O O
5 G O O
6 S O O
7 AC-DC | O O O FUSE:F1
8 DC-DC | O O O FUSE:F1
9 CR2 AC-AC | O O O FUSE:F1
10 AC O O
11 DC O O
12 A-K O
3] B! ax O
14 A-K O
CR53 V2 H ) e
15 s O O V2 No output
16 A-K O O
CRS55 V3 H )
17 s O O V3 No output
VIH KT
18 AK O O V1 Output decrease
VI EH
19 1C51 A-Ref | O O V1 Output increase
20 A O O O
21 K O O O
22 Ref O O O
23 1-2 O O
V3EE ER
24 2-3 O O V3 Output increase
V37
25 IC54 ! O O O V3 No output
V3Hi /)
26 2 O O V3 No output
V37
27 3 O O V3 No output
TDK-Lambda R-11




MTW30-51515

6. #EEFER Vibration Test

MODEL : MTW30-51515
(1) #R=EVFABFEE Vibration Test Class

a5 [ IR Eh B A 5B%  Frequency variable endurance test

(2) #BrZM: Test Conditions

« JiE R A i A :5~10Hz - AR : 10mm P-P
Sweep frequency Amplitude

» Ji5 e Bt : 10~200Hz - N3 FE i€ 19.6m/s” (2G)
Sweep frequency Acceleration Constant

IREN 7 17) X, Y,Z
Direction

- Fiwr 5| F ] : 1057[#] - R RF ] L A 07 A 1
Sweep time 10min Sweep count 1 hour each

(3) RABRF1E Test Method

HEEAAR
D.U.T.
i)
4 Fitting Stage

AT v

Input Connector

X

TRE W)
Direction PR EREE
Vibrator

(4) HIESM: Acceptable Conditions
1 R L2
Not to be broken.

2. BRI DO N R IR

No abnormal output after test.

(5) RBRER Test Results

A% OK
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7. JA XY 2 b— AR Noise Simulate Test MTW30-51515

MODEL : MTW30-51515

(1) ABREIRK K CHIESR Test Circuit and Equipment

1ﬁ‘i£1$
Simulator D.U.T. Load

T2l —4 (INS-4320(A) (MM% FT)
Simulator (Noise Laboratory Co.,LTD)

(2) #BEZM: Test Conditions

AJ)EE : 100, 230VAC - JARFEIE : 0~2kV
Input voltage Noise level
- EE | TER -(\ZAH : 0~360 deg
Output Voltage Rated Phase
-t )RR : Min, 100% - Fi c+,—
Output current Polarity
i PR B :25°C -HmE—K g VA 1%
Ambient temperature Mode Common, Normal
AV =] : 50~1000ns NN IBE /N : Line
Pulse width Trigger select

(3) MIESM Acceptable Conditions

1 aBR P 5% &8 2 5 H I BEDE DR

The regulation of output voltage must not exceed 5% of initial value during test.
2. BT O ) BRI SHME DA B L TV EE

The output voltage must be within the regulation of specification after the test.
3. FEME R K DTRNEE

Smoke and fire are not allowed.
(4) REVER Test Results

A8 OK
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