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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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ZWS240RC
1. MTBFEEfH Calculated Values of MTBF

MODEL : ZWS240RC-24
(1) HEH ¥ Caleulating Method
JEITA (RCR-9102B)D B i ik TS TOVET,
ENZENOEHMT LI, S BE RGO, &% O REIZE > TRESNET,

Calculated based on part count reliability prediction of JEITA (RCR-9102B).
Individual failure rates Ag is given to each part and MTBEF is calculated by the count of each part.

<BEHA>

MTBF =

x10° = n; x10° R (Hours)

ECD YICES!

i=1

hequip : EHEERHCRER (BREEL / 10°0FH])
Total Equipment Failure Rate (Failure / 10°Hours)

A L1 % B ORE ST DR (R / 1085 ])
Generic Failure Rate for The ith Generic Part (Failure / 10°Hours)

n; : 1% H OB OfE K
Quantity of ith Generic Part

n : B REE MO T I — D%

Number of Different Generic Part Categories

nQ D 1% HORBH KT DM E T 774 (ng=1)
Generic Quality Factor for The ith Generic Part (ng=1)

(2) MTBFfE MTBF Values
Gr : i E[E7E (Ground, Fixed)

RCR-9102B
MTBF = 216.512 FEfT (Hours)
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ZWS240RC

2. &7 4L —7 427 Components Derating
MODEL : ZWS240RC-24

(1) HEH ¥ Caleulating Method
(a) MIE 5L Measuring method

CHUS T HEVEHLLT A « J DL S :50°C
Mounting method Standard mounting : A Ambient temperature

- AVEE 100, 200VAC - EE, B 124V, 10A(100%)
Input voltage Output voltage & current

(b) ¥-E{K Semiconductors
AR B E S BRI AR RE OB S RGRE & SR O e RIER , B G RO E LD i E
RDFELIZ,
Compared with maximum junction temperature and actual one which is calculated based on case
temperature, power dissipation and thermal impedance.

(c) IC, #&¥t, =7 %% IC, Resistors, Capacitors, etc.

JEIDHIRLEE | FEATIKRE, TR 720 E | 2 DT FHEERNICAS> TOET,

Ambient temperature, operating condition, power dissipation and so on are within derating criteria.
(d) ZMEHUBE 51k Calculating method of thermal impedance

- Tj(max)—-Tc

05— :
Pj(max)
Te D TAL—T AT DWEEDL T —ARE —i%I225°C
Case Temperature at Start Point of Derating ; 25°C in General
Pj(max) D KRS (T v V) EK

(Pch(max)) Maximum Junction (channel) Dissipation

Tj(max) @ FWKES (T ¥ AL)IRE
(Tch(max)) Maximum Junction (channel) Temperature

0j-c D RO R (T DD — AE TOEKH
(Bch-c) Thermal Impedance between Junction (channel) and Case
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ZWS240RC

(2) #WEMT AV —T 1 7'% Component Derating List

%R Vin = 100VAC Load = 100% Ta=50C
Location No.
Ql Tch (max) =150 C Och-¢c =0.96 C/W
FMW20N60SIHF | Pch=57W ATc=52C Te=102°C
FUJI ELECTRIC Tch =Tc + ((0ch-c) x Pch) =107 C
DF.=71.5%
Q2 Tch (max) =150 °C Och-c=1.92°C/W
FMVI2N50ES Pch=29W ATc=61C Te=111C
FUIJI ELECTRIC Tch =Tc + ((0ch-c) x Pch) =116 C
DF.=77.5%
Q3 Tch (max) =150 °C Och-c=1.92°C/W
FMVI2N50ES Pch=3.0W ATc=58C Tc=108 C
FUJI ELECTRIC Tch =Tc + ((Bch-c) x Pch) =114 °C
D.F.=76.1 %
D51 Tch (max) = 150 C Och-c =1.75C/W
YG865C15R Pd=29W ATc=63C Te=113C
FUJI ELECTRIC Tj=Tc +((0j-c) x Pd) =118 °C
D.F.=789 %
D52 Tj (max) = 150 °C 0j-c=1.75C/W
YG865C15R Pd=3.0W ATc=64C Tc=114C
FUJI ELECTRIC Tj=Tc +((0j-c) x Pd) =119 °C
D.F.=792 %
D1 Tj (max) = 150 °C 0j-c=1.5C/W
D15XB60H Pd=59W ATc=55C Tc=105C
LITE ON Tj=Tc +((0jc) x Pd)=114C
D.F.=757%
D2 Tj (max) = 150 °C 0jc=2.0C/W
SF10L60U-7600 Pd=1.0W ATc=51°C Te=101C
SHINDENGEN Tj=Tc + ((6j-c) x Pd) =103 C
D.F.=68.4 %
PC101 Tj (max) = 110 °C 6j-c =130 "C/W
TLP385 Pd =1.5mW ATc=29°C Te=79°C
(LED) Tj=Tc +((0j-c) x Pd) =79 °C
TOSHIBA DF.=71.9%
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ZWS240RC

L Vin = 200VAC Load = 100% Ta=50C
Location No.
Ql Tch (max) =150 °C Och-¢c =0.96 C/W
FMW20N60SIHF | Pch=29W ATc=27C Tc=77°C
FUJIELECTRIC | Tch = Tc + ((6ch-c) x Pch) = 80 °C
DF.=532%
Q2 Tch (max) =150 C Och-c=1.92°C/W
Pch=29W ATc=57C Te=107C
FUJIELECTRIC | Tch = Tc + ((6ch-c) x Pch) =112 °C
DF.=749 %
Q3 Tch (max) = 150 °C Och-c =192 C/W
Pch=3.0W ATc=54C Te=104C
FUJI ELECTRIC Tch =Tc + ((6ch-c) x Pch) =110 °C
DF.=733%
D51 Tch (max) =150 °C Och-c =1.75C/W
YG865C15R Pd=29W ATc =59 C Tc=109 C
FUILELECTRIC | Tj=Tc +((8j-c) x Pd) = 114 °C
D.F.=759 %
D52 Tj (max) = 150 °C 9j-c=1.75°C/W
YG865C15R Pd=3.0W ATc =59 C Te=109 °C
FUJIELECTRIC | Tj=Tec +((8j-c) x Pd)=115°C
D.F.=76.5%
DI Tj (max) = 150 °C 0j-c=1.5C/W
D15XB60H Pd=3.0W ATc=37°C Te=87C
LITE ON Tj=Tc +((0j-c) x Pd)=92°C
D.F.=61.0 %
D2 Tj (max) = 150 °C 0j-c =2.0°C/W
SF10L60U-7600 Pd=12W ATc=29C Tc=79C
SHINDENGEN Tj=Tc +((0jc) x Pd) =81 °C
D.F.=543 %
PC101 Tj (max) =110 °C 0j-c =130 C/W
TLP385 Pd =1.5mW ATc=27°C Te=77C
(LED) Tj=Tc + ((8j-c) x Pd) =77 °C
TOSHIBA D.F.=69.7 %
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MODEL : ZWS240RC-24

(1) HIEZSMH Measuring Conditions

3. FEHMNEE EFME Main Components Temperature Rise AT List

ZWS240RC

Mounting A Mounting B Mounting C Mounting D Mounting E
W ik - FIN Nl
Mounting Method CNI(INPUT) l
(BEYEHUT : A)
(Standard Mounting : A) ==
f
CN1
AJIFEE Vin
Input Voltage 100VAC
HJEE Vo
Output Voltage 24VDC
i) To
Output Current 10A(100%)
(2) HIEREFR Measuring Results
AT Temperature Rise (°C)
HAF L —F 47 10=100 %

Output Derating Ta=50"C Ta=40C Ta=40C Ta=20°C Ta=40°C
e e BT J518] BT J518] A J5 1A A 51 A 51
Location No. Part name Mounting A Mounting B Mounting C Mounting D Mounting E

Ql MOSFET 52 55 56 64 53
Q2 MOS FET 61 60 67 63 70
Q3 MOS FET 58 56 63 57 68
D51 DIODE 63 68 59 63 69
D52 DIODE 64 68 58 63 70
DI BRIDGE DIODE 55 61 55 63 56
D2 DIODE 51 54 57 64 52
A101 CHIP IC 45 42 34 48 42
A102 CHIP IC 50 38 43 47 52
A201 CHIP IC 16 12 29 14 33
Tl DRIVE TRANS 45 38 36 50 52
T2 TRANS 69 63 69 65 76
L1 BALUN 39 42 45 60 34
L2 BALUN 40 44 46 59 36
L3 PFC CHOKE COIL 48 52 44 50 47
Ls1 CHOKE COIL 41 38 43 32 54
C6 E.CAP. 18 13 33 16 23
c7 E.CAP. 14 11 28 10 23
Csl1 E.CAP. 9 6 20 5 33
C52 E.CAP. 15 12 27 12 36
PC101 PHOTO COUPLER 29 20 37 20 40
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(1) HIEZMH Measuring Conditions

ZWS240RC

Mounting A Mounting B Mounting C Mounting D Mounting E
W5k FIN CN1
Mounting Method CN1(INPUT) l
(BEYEHUT : A)
(Standard Mounting : A) \ B
CN1 CILl
AJIFEE Vin
Input Voltage 200VAC
HiJEE Vo
Output Voltage 24VDC
i) To
Output Current 10A(100%)
(2) HIEREFE Measuring Results
AT Temperature Rise (C)
HAF v —F 427 10=100 %

Output Derating Ta=50C Ta=40"C Ta=40°C Ta=50C Ta=50"C
Wi SRS At J710] At 510 WA J5 1] At J710] At 510
Location No. Part name Mounting A Mounting B Mounting C Mounting D Mounting E

Ql MOSFET 27 32 31 42 27
Q2 MOSFET 57 57 64 62 62
Q3 MOSFET 54 53 60 57 60
D51 DIODE 59 62 55 59 61
D52 DIODE 59 62 55 59 63
D1 BRIDGE DIODE 37 41 37 46 37
D2 DIODE 29 34 35 44 30
A101 CHIP IC 35 34 26 42 29
A102 CHIP IC 4 37 40 45 42
A201 CHIP IC 13 13 29 15 27
T1 DRIVE TRANS 34 33 29 45 34
T2 TRANS 67 61 68 65 70
L1 BALUN 15 19 21 34 13
L2 BALUN 20 21 24 36 16
L3 PFC CHOKE COIL 34 39 32 42 32
L51 CHOKE COIL 40 36 42 32 52
C6 E.CAP. 16 13 32 15 19
c7 E.CAP. 13 10 27 10 19
C51 E.CAP. 9 7 20 6 28
C52 E.CAP. 15 12 26 13 31
PC101 PHOTO COUPLER 27 18 36 21 35
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4. BfR= T Y HEEFMEEE

20

16

12

Lifetime (years)

MODEL : ZWS240RC-24
22t HERZEH  Cooling condition: Convection cooling

D &
Bt 771 A CNI(INPUT)
Mounting A
¥
i
Vin=100VAC
Ta Lifetime (years)
Load 40°C 50°C 60°C
20% 20.0 20.0 11.0
40% 20.0 19.8 9.9
60% 20.0 17.7 8.9
80% 20.0 15.2
100% 20.0 12.2
~
N
N
: N
N
10 40 70 100

Output current (%)

Lifetime (years)

20

16

12

ZWS240RC

Electrolytic Capacitor Lifetime

Conditions Ta  40°C

50°C — — -~
60°C -------
Vin =200VAC
Ta Lifetime (years)
Load 40°C 50°C 60°C
20% 20.0 20.0 11.2
40% 20.0 20.0 10.1
60% 20.0 18.2 9.1
80% 20.0 15.8
100% 20.0 13.1
h Y
N
SN
~
~
N
10 40 70 100
Output current (%)

5980

RROHEEF AT, BAEE R ONEICKVR LA THY, E N TR EDOEBEEED TEVEE A,
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.

TDK-Lambda

9/18



Lifetime (years)

20

16

12

MODEL : ZWS240RC-24
it . BRZER

Cooling condition:

FIN
Hufs 7 1m B /
Mounting B J
CN1
Vin = 100VAC
Ta Lifetime (years)
Load 40°C 50°C 60°C
20% 20.0 20.0 11.6
40% 20.0 20.0 10.8
60% 20.0 20.0 10.0
80% 20.0 18.0
100% 20.0
10 40 70 100
Output current (%)

ZWS240RC

Convection cooling

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

Vin =200VAC
Ta Lifetime (years)
Load 40°C 50°C 60°C
20% 20.0 20.0 11.6
40% 20.0 20.0 10.8
60% 20.0 20.0 10.0
80% 20.0 18.0
100% 20.0 -
20 —_—————
16
)
S 12 S
> TTeeeal
g -
=
—
4
0
10 40 70 100
Output current (%)

=2

EREHEE AR T, WA RNAIC IV E LA THY, EH AT AOHLEDORBEEZD TR EE A,

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

20

16

12

MODEL : ZWS240RC-24
22t . BARZEW  Cooling condition:

CN1 T

Huft J51m) € \
Mounting C x

FIN -
Vin=100VAC
Ta Lifetime (years)

Load 40°C 50°C 60°C
20% 20.0 16.0 8.0
40% 20.0 13.5 6.8
60% 20.0 11.2 5.6
80% 17.5 8.7
100% 12.8

™\
\\
N\
N
~
.
‘N
10 40 70 100
Output current (%)

Convection cooling

ZWS240RC

Conditions Ta  40°C

50°C — — -
L SR
Vin =200VAC
Ta Lifetime (years)
Load 40°C 50°C 60°C
20% 20.0 16.0 8.0
40% 20.0 13.5 6.8
60% 20.0 11.2 5.6
80% 17.7 8.9
100% 12.9 -
20
\‘
16 \\
0 RN N\
g 12 ~
> ~
£
~N
'43 8 sgt
= el
— s
4
0
10 40 70 100
Output current (%)

EREHEE AR L, WA R NAIC IV E LA THY, H AT A0S EEDORBEEZD TRV EE A,

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

20

16

12

MODEL : ZWS240RC-24

22t . BARZEW  Cooling condition:

CN1
it 71 D |
Mounting D
Vin=100VAC
Ta Lifetime (years)
Load 20°C 50°C 60°C
20% 20.0 20.0 10.6
40% 20.0 19.7 9.8
60% 20.0 18.0
80% 20.0
100% 20.0
a_' o
10 40 70 100
Output current (%)

EREHEE AT, WA R R NAIC K E LI ETHY | B AT A0 HLED

Convection cooling

ZWS240RC

Conditions Ta 20°C ———-

50°C — — -
60°C —-emee
Vin =200VAC
Ta Lifetime (years)
Load 20°C 50°C 60°C
20% 20.0 20.0 10.6
40% 20.0 19.7 9.8
60% 20.0 18.0 9.0
80% 20.0 16.2
100% 20.0 13.0
20 =
= ~
~
16 <
‘N
S 12
>
N -
= 8
<=
—
4
0
10 40 70 100

Output current (%)

B Z O TBYEE A,

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

20

16

12

ZWS240RC

MODEL : ZWS240RC-24
Zemseft . HARZEH  Cooling condition: Convection cooling

it 1 E :
Mounting E B Conditions Ta  40°C
: 50°C — — -
60°C —---—-
'|' £k
CN1
Vin = 100VAC Vin =200VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 40°C 50°C 60°C Load 40°C 50°C 60°C
20% 20.0 12.1 6.1 20% 20.0 12.1 6.1
40% 20.0 10.1 5.1 40% 20.0 10.3 5.1
60% 15.0 7.5 - 60% 16.8 8.4 4.2
80% 10.3 - - 80% 13.2 6.6
100% 6.4 - - 100% 9.5 4.8
20
\ ‘\
N\ 16 N
N\ _ N\
wa
g \ 5 AN
i \ S 12 Y NG
N \ e - \\
~ ~
> \\ g 8 = ~
\ & ~.
b T — wRLIT - ~
4 -
0
10 40 70 100 10 40 70 100
Output current (%) Output current (%)

EREHEE AR L, WA R NAIC IV E LA THY, H AT A0S EEDORBEEZD TRV EE A,

The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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ZWS240RC
5. 77 /—</)LiABX Abnormal Test

MODEL : ZWS240RC-24

(1) HBRSEM Test Conditions
Input : 265VAC  Output : 24V, 10A Ta:25°C

2) HBERFER Test Results
( Da : Damaged )

Test position LG Test result
mode
albflcldle] f]lg]lh]i] j] k]]1
=
v |+ %
= |O[O|H %
No. | o, |ty | 7| L[ [ RIRIRIEE | v]c| a0 o
] 2l | . X £
Lo | P | P | MW L fth
b7
o _lols|3|E 2|,
Location Test ElS|lel2|E|3|=|2]2 2| 2|3
No. ot |5 |S|E|E[E|S|3|E]|S e Note
p wn < 7 =) o
1| al DS |O o|o o) baoor
2 D-G O O O FUSE : F1
3 G-S O Izz):v_:f&l]:ctor Decrease
4 D g)jif&;:ctor Decrease
VARSI
5 S Power Factor Decrease
; G o | b
7 QZ D-S O O FDl::S}(E)'Zf:QllDlO&QIOS
8 D-G O ©)
9 G-S O ©)
10 D @) ®)
11 S O O
12 G @) ®)
13 Q3 D-S O O
14 D-G O ©)
15 G-S O ©)
16 D O O
17 S O ®)
18 G @) ®)
19 D51 A-K O )
20 A O O
21 K @) ®)
22 D52 A-K O )
23 A O O
24 K @) ®)
25 D53 A-K O ©)
26 A @) ®)
27 K O O
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ZWS240RC

( Da : Damaged )
Test position Test Test result
mode
albflcldle]l f]lg|h]i]|] j[k]]1
E
v | %
O|O|H €
. ) | R | R v 4 -
No | mano | mmamr || LI E(EIEIEI% ) (v e o ik
I | 7ok =R 28 - 7y fiS
Ll | P|P | L fth
7
- (]
ey o § = =
ol |l=|29o| o 8l g | »
Location . g 5 o|ld|le|e| = |2 _% B =R
No. Test pomnt = 8 = % 5 % 9 g N o B g Note
e & Z |z
28 D1 AC-AC @) ©) ©) FUSE :F1
29 DC-DC @) ©) ©) FUSE : F1
30 AC-DC @) ) ©) FUSE : F1
31 AC O ©)
32 DC @) ©)
FUSE:F1
33 D2 A-K (@) @) Da:Ql
FUSE : F1
35 D106 A-K @) |0
YN WALl
36 A @) O Inputmi’ower Increase
37 D108 A-K @) |0
Ay E M
38 A O O Input Power Increase
39 C6 ©) ©) ©) FUSE : F1
FUSE:F1
40 O O O O Da:Ql
41 C52 @) |0
HIUZ 88
42 @) O Output Ripple Increase
43 Tl 1-2 @) ©)
44 3-4 @) )
45 7-8 @) ©)
46 1/2 @) ©)
47 3/4 O )
48 7/8 @) ©)
49 T2 1-2 @) ©)
50 4-6 @) )
51 7,89-10,11,12 | O ©)
52 1/2 @) ©)
53 4/6 O )
54 7,8,9/10,11,12 @) ©)
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ZWS240RC
6. IRENFABR Vibration Test

MODEL : ZWS240RC-24

1) RERERFEE Vibration Test Class
a5 IR ENELI A G BR Frequency variable endurance test

Q) FEREESRERERE Equipment Used

EMIC (¥f) <l F-400-BM-E47 PR : 905-FN
EMIC CORP. Controller Vibrator

(3) ABREAM: Test Conditions

- JE R P : 10~55Hz AREVM XY, Z
Sweep frequency Direction

- i 5| IREfE : 1.0437MH - BRI A7k 1R
Sweep time 1.0min Sweep count 1 hour each

- I EE . —E 19.6m/s” (2G)
Acceleration Constant

(4) RBRFEE Test Method

Y [N
D.U.T.

R
£ Fitting Stage

x4

Z
HRE 1)
Direction TREh S Bk
Vibrator

Input Terminal

(5) HIESM: Acceptable Conditions

LR L3
Not to be broken.
2. BRE O H T B F

No abnormal output voltage after test.

6) FRERFE R Test Results
AF OK
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ZWS240RC

7. JARI2L—hRABR Noise Simulate Test
MODEL : ZWS240RC-24

(1) REREIE X OHIESLS Test Circuit and Equipment

L +V
~ PRal—4 [N =¥
Simulator D.U.T. Load

FG N oL o

a2l —# D INS-4320(A) (A XHFFERT)
Simulator (Noise Laboratory Co.,LTD)

(2) ABREM: Test Conditions

- NJ1EE : 100, 230VAC - JAREIE : 0~2kV
Input voltage Noise level
- HTEE D ERE - fIAH : 0~360 deg
Output voltage Rated Phase
- KT : 0,100% - M : -
Output current Polarity
- JE PR : 25°C - Hine—F D aE, S
Ambient temperature Mode Common, Normal
- LA : 50~1000ns - NUATIEIR . Line
Pulse width Trigger select

(3) HIEZM: Acceptable Conditions

GRERTP 5% AR HH JEEDOEBORNE
The regulation of output voltage must not exceed 5% of initial value during test.
2. 5B 1% O ) RIS ED BB L Cueun g
The output voltage must be within the regulation of specification after the test.
3FESE - FERDIRNE

Smoke and fire are not allowed.

—_—

(4) RERFER Test Results
A# OK
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ZWS240RC
8. Z\E#3BR Thermal Shock Test

MODEL : ZWS240RC-24
1) FERAHEEERERE Equipment Used (Thermal Shock Chamber)

ESPEC(#£) ¢ TSA-71H-W
ESPEC CORP.

(2) ABREM: Test Conditions

- FEJRE FEIR R . 30°C & 75C leycle
Ambient Temperature
- BRBRFFIH] ;KB e . —
30min
Test Time Refer to Dwg.
N : 100 A7 v —_—
Test Cycle 100 Cycles
- I v ’
Not Operating 30min

(3) RBRH¥E  Test Method

MR E D% A 2B I AL, R A7 L TRBEITI, 1000 A7V #12, falih a2 H IR
I ISR BOE L . SR DS WA iR 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 cycle. 100 cycles later, leave it for 1 hour at the room temperature , then check if
there is no abnormal output.

(4) HESM: Acceptable Conditions

SR O H B G NV

No abnormal output voltage after test.

(5) R R Test Results
AF OK
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