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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 MTW60-51515

MODEL : MTW60-51515

(1) H ¥ Calculating Method
MIL-HDBK-217FDH 5 AR ZEHTVEC ) TR IS TUOVET,
PRI T, FNENOEIH T LICERARN AR EICL > TRESNET,

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)

<BEHFH >
s MTBF=/11 == !
P Z Ni 'ﬁ“SSi
i=1

x10° HF[# (hours)

Assi = Agi Mg Mg Ty T
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) 57,559 £ (Hours)

Gg : Hi L, {EF0 (Ground, Benign

277,788 IK¢f#] (Hours)

Note : FEfif =127 Y DFfmiL, MTBFRHREICE EhEHA,
Life expectancy of electrolytic capacitor are not included in MTBF calculation.
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— _ . _ MTW60-51515
2. ¥dT 4 V—7T 1% Components Derating

MODEL : MTW60-51515
(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% 5.0A 2.0A 0.5A

(b) YE{K Semiconductors

r— AR, MBS, BURT L D EARRB O HA IR A K
IRRER, A RIE & O Z RO FE 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

0i_ _ Tj(max) —Tc 0i_ _ 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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MTW60-51515

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

B A Vin = 100VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) = 150 C Och-c =3.125 ‘C/W
TK6A60D Pch=0.44 W ATc=425C Tc=92.5°C
TOSHIBA Tch = Tc + ((0ch-c) x Pch)=93.9 C
D.F.=62.6%
Q2 Tch (max) = 150 C Och-c =3.125 ‘C/W
TK6A60D Pch=1.14 W ATc=503C Tc=100.3 C
TOSHIBA Tch = Tc + ((6ch-c) x Pch)=103.6 °C
D.F.=69.1 %
CR2 Tj (max) = 150 °C fj-c = 6.0 C/W
RS405M Pd=1.53 W ATc=39.8C Tc=89.8 C
RECTRON Tch = Tc + ((6j-c) x Pd)=99.0 °C
D.F.=66.0 %
CR51 Tj (max) = 175 °C j-c =3.2 ‘C/W
STPS20H100CFP |Pd=4.47 W ATc=715°C Tc=121.5°C
STMICRO Tj =Tc + ((6j-c) x Pd)=135.8 C
D.F.=77.6%
CR53 Tj (max) = 150 C 0j-c=1.5C/W
FCH20A15 Pd=1.80W ATc=63.9 C Tc=113.9°C
NIHON INTER | Tj = Tc+ ((6j-c) x Pd)=116.6 °C
D.F.=77.7%
CR55 Tj (max) = 150 C 0j-c=3.5C/W
YG911S3R Pd=0.52 W ATc=593C Tc=109.3 C
FUJI ELECTRIC | Tj=Tc + ((8j-c) x Pd)=111.1 °C
D.F.=74.1 %
IC1 Tj (max) = 150 C 0j-c=53 C/W
ICE3BS03LIG | Pd =103 mW ATc=27.1°C Tc=77.1°C
INFINEON Tj =Tc + ((6j-c) x Pd)=77.6 °C
D.F.=51.8%
IC2 Tch (max) = 125 C Och-a=1111.1 'C/W
TLP785F Pd=13.8 mW ATc=172°C Tc=67.2°C
TOSHIBA Tch = Tc + ((6ch-a) x Pd)=282.6 °C
(LED) D.F.=66.1 %
IC2 Tch (max) = 125 C Och-a = 666.7 C/W
TLP785F Pc=1.62 mW ATc=172°C Tc=672°C
TOSHIBA Tch = Tc + ((6ch-a) x Pc)=68.3 C
(TRANSISTOR) |D.F.=54.6%
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MTW60-51515

B A Vin = 240VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) = 150 C Och-c =3.125 ‘C/W
TK6A60D Pch=131W ATc=58.8C Tc=108.8 C
TOSHIBA Tch = Tc + ((Bch-c) x Pch)=112.9 °C
D.F.=753%
Q2 Tch (max) = 150 C Och-c =3.125 ‘C/W
TK6A60D Pch=133W ATc=63.1C Te=113.1°C
TOSHIBA Tch =Tc + ((6ch-c) x Pch)=117.3 °C
D.F.=782%
CR2 Tj (max) = 150 °C fj-c = 6.0 ‘C/W
RS405M Pd=081 W ATc=202C Tc=70.2°C
RECTRON Tch =Tc + ((6j-c) x Pd)=75.1 C
D.F.=50.0 %
CR51 Tj (max) = 175 °C j-c =3.2 ‘C/W
STPS20H100CFP | Pd=4.46 W ATc=71.4°C Tc=1214°C
STMICRO Tj=Tc + ((6j-c) x Pd)=135.7 C
D.F.=77.5%
CR53 Tj (max) = 150 C 0j-c=1.5C/W
FCH20A15 Pd=1.76 W ATc=63.6 C Tc=113.6 C
NIHON INTER | Tj=Tc+ ((6j-c) x Pd)=116.2 °C
D.F.=77.5%
CR55 Tj (max) = 150 C 0j-c=3.5C/W
YG911S3R Pc=0.53 W ATc=585C Tc=108.5C
FUJI ELECTRIC | Tj=Tc + ((8j-c) x Pc)=110.4 °C
D.F.=73.6%
IC1 Tj (max) = 150 C 0j-c=53 C/W
ICE3BS03LIG | Pd =134 mW ATc=332°C Tc=83.2°C
INFINEON Tj =Tc + ((j-c) x Pd)=83.9C
D.F.=559%
IC2 Tch (max) = 125 C Och-a=1111.1 'C/W
TLP785F Pd=13.8 mW ATc=24.0C Tc=74.0 °C
TOSHIBA Tch = Tc + ((6ch-a) x Pd)=89.4 °C
(LED) D.F.=71.5%
IC2 Tch (max) = 125 C Och-a = 666.7 C/W
TLP785F Pc=1.62 mW ATc=24.0C Tc=74.0 °C
TOSHIBA Tch = Tc + ((6ch-a) x Pc)=75.1C
(TRANSISTOR) | D.F.=60.1"%
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MTW60-51515
3. FEHMLIEE ERME  Main Components Temperature Rise AT List

MODEL : MTW60-51515

(1) HIELMH Measuring Conditions

Hufst Ik
Mounting Method T hmmme— k
i Input Connector i
; —
(FEYEIRUT @ A) |
(Standard Mounting : A)
AJIERE Vin 100VAC
Input Voltage
Vi V2 V3
H7BIE Vo +5VDC +15VDC -15VDC
Output Voltage
H I8 To (100%)
Output Current 5.0A 2.0A 0.5A
(2) HIEFER Measuring Results
AT Temperature Rise (C)
AJJEE Input Voltage Vin = 100VAC | Vin = 240VAC
JEIPHIR . Ambient temperature Ta=50C
Hon 5 BB hh A B 7 1a)
Location No. Part name Mounting A
Q1 MOS FET 42.5 58.8
Q2 MOS FET 50.3 63.1
CR2 BRIDGE DIODE 39.8 20.2
CR51 DIODE 71.5 71.4
CR53 DIODE 63.9 63.6
CRS55 DIODE 59.3 58.5
IC1 IC 27.1 33.2
IC2 PHOTO COUPLER| 17.2 24.0
IC3 IC 273 27.8
IC4 PHOTO COUPLER| 25.2 23.2
1C55 IC 76.9 75.6
T1 TRANS 383 42.2
T2 TRANS 47.5 49.2
L1 BALUN 30.1 16.6
L51 CHOKE COIL 29.0 29.3
C5 E.CAP. 17.8 14.7
Cc9 E.CAP. 22.6 32.2
Cl12 E.CAP. 19.0 18.1
Cl6 E.CAP. 325 35.8
C52 E.CAP. 41.1 40.4
C53 E.CAP. 35.7 35.5
C60 E.CAP. 41.3 41.8
C65 E.CAP. 44.0 43.5
C66 E.CAP. 44.5 44.3
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MTW60-51515
4. BfRa VT UV HEREMTEE Electrolytic Capacitor Lifetime

MODEL : MTW60-51515

eI - BARZER Cooling condition : Convection coolin
g
At A Conditions
Mounting A Nyt 5— Ta: 30C:—-—--
40°C
E““"““-/ """"""""" 'E SOOC — e —
| H o~ .
ledonadh . 60C
Vin=100VAC
Ta Lifetime (years) 20
Load 30°C | 40°C | s0°C | 60°C
20% | 200 | 111 55 2.8
40% | 168 8.4 4.2 2.1 16
60% | 123 6.1 3.1 1.5
80% | 8.1 4.1 2.0 -]
100% | 4.6 23 12 g 12
(] . . . - <
2
(]
E 3
8
3
4
0
Vin =240VAC
Ta Lifetime (years) 20
Load 30C | 40°C | 50C | 60°C | | |
1 1 1
20% | 12.9 6.5 32 1.6 ' ' |
1 1 1
40% | 11.0 55 2.8 1.4 16 p-==----- bmmm - - Fommm——
1 1 1
60% | 9.8 4.9 2.5 1.2 ' : :
1
80% 7.0 35 1.7 - — ~. :_ :_ :_
100% | 4.6 2.3 1.2 N R =TT T T T Co T T T
o = 1 1
> 1 — = _ 1
- Lo T T
g i i T
i | | e
— 1 1
4 :_ 1 1
0
20 40 60 80 100

Output current (%)
REOHEE AL, WA EH R TIEICIVEH LB THY | H 0T L0H MR EDRELED TEVET A,
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
R T P OFMITISFEN ERREZRVET,
The upper limit of the Electolytic Capacitors lifetime are 15 years.
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MTW60-51515

MODEL : MTW60-51515

EWMEM 0 BIRZER Cooling condition : Convection cooling
Buft H518) € Conditions
Mounting C _ Ta: 30C:— —-—
=l 40°C
:H SOOC e
™ 60°C: -----
PIEE Y2 S
=D
Vin = 100VAC
Ta Lifetime (years) 20
Load\] 30C | 40C | s0C | e0°C
20% | 200 | 119 5.9 3.0
40% | 200 | 102 5.1 2.6 16
60% | 15.5 7.8 3.9 1.9
80% | 103 52 2.6 -]
100% | 73 | 37 | 18 ~ g2
2
(]
£ 8
£
s
4
0
Vin =240VAC
Ta Lifetime (years) 20
Load\] 30°C | 40C | s50C [ 60cC ! : |
1 1 1
20% | 13.7 6.9 3.4 1.7 | | |
1 1 1
40% | 122 6.1 3.1 1.5 16 fF-mmmmmm- I Fmmmmmm o oo e
1 1 1
60% | 11.2 5.6 28 1.4 | | .
— . 1 1 1
80% [ 10.0 5.0 2.5 I ——._ | .
©w12 F-=-----T S SR I
100% | 7.0 3.5 1.7 - |5 | =TT .
o 1 1 - 1
> 1 1 = 1~
5} 1 1 [
£ 8 [-------- F-------- o Fom e -
.qg 1 1 1
— i :
4 1 1
0

20 40 60 80 100
Output current (%)

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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MTW60-51515

MODEL : MTW60-51515

EWMEM 0 BIRZER Cooling condition : Convection cooling
Buft H516 D Conditions
Mounting D T Ta: 30C:— —-—
] 40°C
SOOC e
NIy 5— 60C:-----
\\E
4=
Vin = 100VAC
Ta Lifetime (years) 20
Load\] 30°C | 40C | 50C [ 60°C
20% | 200 | 11.9 5.9 3.0
40% | 19.1 9.6 48 24 16
60% | 14.2 7.1 3.6 1.8
80% [ 9.7 48 24 N
100%| 60 | 30 | 15 ~ g2
2
(]
£ 8
8
3
4
0
Vin =240VAC
Ta Lifetime (years) 20
Load\] 30°C | 40C | s50C [ 60cC ! : |
1 1 1
20% | 12.6 6.3 3.2 1.6 | i |
1 1 1
40% | 115 5.8 2.9 1.4 16 Fmmmmmm e Fmmmmmm o bmmmmm——— Fommmmmmm
1 1 1
60% | 10.8 54 | 27 1.4 | i |
1 1 1
80% | 9.0 | 45 23 I N | i |
212 Femmammombe oo Lemmee e o Lemme e e o
100% | 5.9 2.9 1.5 - 15 |
% .
(]
£ 3
B
3
4
0

20 40 60 80 100
Output current (%)

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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Cooling condition : Convection cooling

MODEL : MTW60-51515
e o HIRZER
Hef+ 71 E R
Mounting E =
Wy s —
s
Vin =100VAC
Ta Lifetime (years) 20
Load 30C 40°C 50C 60C
20% 17.4 8.7 43 2.2
40% 13.4 6.7 33 1.7 16
60% 10.2 5.1 2.6 1.3
80% 6.5 33 1.6 - -
100%| 46 | 23 | 12 ~ | g2
2
Q
£ 8
&
S|
4
0
Vin =240VAC
Ta Lifetime (years) 20
Load 30°C 40C 50°C 60°C
20% 8.1 4.0 2.0 1.0
40% 5.8 2.9 1.4 0.7 16
60% 4.5 2.3 1.1 0.6
80% 3.1 1.5 0.8 - —_
o 212
100% 2.4 1.2 0.6 - s
N’
[}
£ 3
2
—

MTW60-51515

Conditions
Ta: 30C:—— -
40°C
SOOC e
60C:-----

Output curfe(zlt (%)

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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MTW60-51515

MODEL : MTW60-51515

EWMEM 0 BIRZER Cooling condition : Convection cooling

EWTU? [ F o Conditions )

Mounting F " Ta: 30C:—-—--
40C ; —
50C: — - —-
60C:-----
 Admxos—

Vin=100VAC

Ta Lifetime (years) 20

Load\] 30°C [ 40°C | 50°C [ 60C

20% | 200 | 123 | 92 [ 31
40%| 166 | 83 | 62 [ 21 16
60%| 124 | 62 | 47 1.6
80%| 76 | 38 | 28 N
100% | 48 | 24 | 18 ~ | g2
2
Q
£ 8
&
3
4
0
Vin = 240VAC
Ta Lifetime (years) 20
Load\] 30C [ 40°C [ s0’C [ e0C
20% | 164 | 82 | 62 [ 21
40% | 129 | 64 | 48 1.6 16
60%| 105 | 52 | 3.9 13
80%| 64 | 32| 24 I
o 212
100% | 47 | 23 1.7 - |5
>
[}
£ 8
&
3
4
0

20 40 60 80 100
Output current (%)

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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. - MTW60-51515
5. 77 /7—=/)LiBR Abnormal Test

MODEL : MTW60-51515

(1) RABRZfH Test Conditions
Input : 255V Output : 5/15/-15V , 5.0A/2.0A/0.5A(100%) Ta:25°C 70%RH

(2) RBRHER  Test Results
( Da : Damaged )

Test position Test Test result
mode
a|lblc|d]e|f|lg|h|TI|[j|[k|]l
|
A < %
O|O|H e
- e a |l |% Ui -
No.| #imNo. || | L [TE| | By e | o ks
AP EIEIEIEJEC S e
vl 2 PP T
[j:ﬁ
= 5| &
. Y —~ |28z &l gl e
Location | Test [E|§|e|[%|2(T|7| 2|2 2ls| B
. sl elZlgl| 2| E g < Note
No. pomt |&# |O|=|Z|R|a|[T|5] ¢ o)
2|9 E AL
FUSE : F1
Da: Q1, CR9
V1 No output
FUSE : F1
Da: CR9
Ql V1 No output
V1 71
3 G-5 O O V1 No output
*
4 Db o V1 W
V1 No output
*
5 G o V1 W
V1 No output
*
6 S o V1 71
V1 No output
FUSE : F1
Da: Q2, CR10
V2,3 No output
FUSE : F1
Da: CRI10
8 DS |O OlO O V2.3 b
Q2 CH2,3 No output
V2,3 W
) G-5 O O CH2,3 No output
V2,3 W
10 D O CH2,3 No output
V2,3 W
1 G O CH2,3 No output
V2,37 Wr
12 5 O CH2,3 No output
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MTW60-51515

( Da : Damaged )

Test position Test Test result
mode
albflcldle|f]g|h|[TI]j]|k]|]I
|
e E = %
O|O|H -
o N =] 3 i _
No. | #anNo. | B 1| 5% g‘;% QE‘] = ;i Bl v)ce o AL
7 )( J:j: i< % TN *E X‘ P P [ZEH‘ fcﬁ 'ﬂﬁ
N L
l‘_*ﬁ
- (&)
ol _|_l2|3|Z 22,
Location Test ElGS|leld|2]|T = o= 25| 8
: = | &liF 3| E = < Note
No. point A [O|=|E|2|&H|T|E| . o
Al z |2
13 AC-DC | O O O FUSE:F1
14 DC-DC | O O O FUSE:F1
15 CR2 AC-AC | O O O FUSE:F1
16 AC O O
17 DC O O
*
18 A-K O O V1B
CR51 V1 Hlj(;j o&l}tput
Vi1 i
19 AK O O V1 No output
*
20 A-K O O V237 K
CR53 V2,3 No o:kltput
21 A/K O O V23Hi77K
No output
*
22 A-K O O V237 K
CR55 V2,3 No output
23 A/K O O V3K
V3 No output
VIH KT
24 A-K O O V1 Output decrease
=
25 ARef | O o |Vt ER
V1 Output increase
VI1H Ak
26 IC51 A V1 No output
*
7 K VI1H Ak
V1 No output
VI1H Ak
28 Ref V1 No output
V2,3 7
29 1-2 O O V2,3 No output
V3iiJ) ER
30 2-3 O O V3 Output increase
V37
31 1C35 ! V3 No output
*
1 5 V3 H )
V3 No output
*
13 3 V3 H )
V3 No output
TDK-Lambda R-12




6. #EEhER Vibration Test
MODEL : MTW60-51515

(1) #EEABAERE Vibration Test Class

75 [HREN LN A GER  Frequency variable endurance test

(2) #BRZ%ME  Test Conditions

MTW60-51515

- JE I A i P : 5~10Hz - R : 10mm P-P
Sweep frequency Amplitude
- B At : 10~200Hz - i L —iE 19.6m/s° (2G)
Sweep frequency Acceleration Constant
* IREN 7 1] X, Y, Z
Direction
- Fe 5 | e : 1047 - BRI ] LT 1]
Sweep time 10min Sweep count 1 hour each
(3) #BRJFIE Test Method
7 Rt
D.U.T.
idRNE)

ANT —=

Input Connector

KRBT 1)

Direction

(5) HIESM Acceptable Conditions

1Al L
Not to be broken.
2. iR DO N B BN

No abnormal output after test.

(6) ABAER Test Results

TDK-Lambda
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itting Stage

HRH BRI
Vibrator
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7. JA X2 b—bFRABR  Noise Simulate Test MTW60-51515

MODEL : MTW60-51515

(1) HRBREIR KR OHEIES: Test Circuit and Equipment

I a2 b—% INS-4320A) (/A RWFZERT)
Simulator (Noise Laboratory Co.,LTD)

(2) #BrZME Test Conditions

- AJEE : 100, 230VAC - ) A X&EE 1 0~2kV
Input voltage Noise level
- EE : TER - i fH : 0~360 deg
Output Voltage Rated Phase
- R : 0, 100% i c+,—
Output current Polarity
- JE PR :25C - FUne— R = Y A %
Ambient temperature Mode Common, Normal
AV = : 50~1000ns - MU @R : Line
Pulse width Trigger select

(3) HESM Acceptable Conditions

LR, 5%z oM HBEEOLBDRNE

The regulation of output voltage must not exceed 5% of initial value during test.
2. R O U EIE LMD & 258 L Tz

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

Smoke and fire are not allowed.

(4) RBEHER  Test Results

A% OK
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