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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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ZWS150BP
1.MTBF&E{E Calculated values of MTBF

MODEL : ZWS150BP-24
(1) EH 5 Calculating method

JEITA (RCR-9102B) Ot RBGE THEH I L TWVWET,

EFNENOEH T LT, BamEERANAEZ b, F2 DRI > TREINET,
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.

<EHA>
MIBF = = x10°

iF R (hours)

hequip : EAEIRERE R (BEER, 100HER)

Total equipment failure rate (failure,” 10°hours)

he  1EEB ORBESICKTY B MR (M 10°R )

Generic failure rate for the ith generic part (failure 106hours)

Quantity of ith generic part

n PR oTRBERONT Y -0

Number of different generic part categories
g iEBORBEMIHTHMET 77 F (ng=])
Generic quality factor for the ith generic part (ng=1)

(2) MTBF{E MTBF values

Gg : Hi LR (Ground, Fixed)

RCR-9102B
MTBF = 217,836 FF[# (hours)
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2. i

ZWS150BP

FAL—T 4T Components Derating

MODEL : ZWS150BP-24

(1) EHFEE Calculating Method

(a) BIEF{E Measuring method

B 7 i ARYERUA A - R PRR B :50°C
Mounting method  Standard mounting : A| Ambient temperature

- AEE :100, 200VAC -HEE, B 124V, 6.3A(100%)
Input voltage Output Voltage & current

(b) FER Semiconductors

r—AREE HEES ., BRI EAREBOBEES RIEEEZRD

RRER, 6 ALELOHBRERDEL,

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

(c) IC. H#n. =259 % IC, Resistors, Capacitors, etc.

IR R, B ANREE, B E 2L | 2 OEITRFHEENIC A CET,
Ambient temperature, operating condition, power d15$1pat10n and so on are within
derating criteria.

(d) BMEHUEH G Calculating method of thermal impedance

i o = T ~Te
! Pch(max)
Te T AV T AT DIRED S — AR —#RIZ25C

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

Pch(max) AT v RLER
Maximum Channel Dissipation

Tj(max) RREERA(FrRVIRE

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

0j-c A R (T RN —AE TOERERH
(6ch-c) Thermal Impedance between Junction (channel) and Case
TDK-Lambda
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ZWS150BP

) HmT ALV —T47'F Component Derating List

b5 Vin = 100VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) =150 °C Och-c =2.08 C/W Pch (max) =40 W
FMV20N60S1 Pch=29W ATc=353.0C Te=103.0 C
FUJI ELECTRIC | Tch = Tc + ((8ch-c) x Pch) = 109.0 °C
DF.=727%
Q2 Tch (max) = 150 °C fch-c = 1.92 ‘C/W Pch (max) =40 W
FMV12NS50ES Pch=22W ATc=352.0C Te=102.0 C
FUJT ELECTRIC | Tch = T¢ + ((6ch-c) x Pch) = 106.2 C
D.F.=70.8 %
Q3 Tch (max) =150 °C fch-c =1.92 C/W Pch (max) = 40 W
FMV12N50ES Pch=17W ATc=48.0°C Tc=98.0 C
FUJI ELECTRIC | Tch = T¢ + ((8ch-c) x Pch) = 101.3 °C
DF.=675%
D51 Tj (max) = 150 C 8j-c =1.75 C/W
YG865CI5R Pd=18W ATc=48.0°C Tc=98.0°C
FUJI ELECTRIC | Tj = Te + ((8j-c) x Pd) = 101.2 °C
DF.=674%
D52 Tj (max) = 150 °C Bj-c = 1.75 C/W
YG865CISR Pd=39W ATc=53.0C Te=103.0C
FUJIELECTRIC | Tj=Tc + ((8j-c) x Pd)=109.8 °C
D.F.=73.2 %
D1 Tj (max) =150 C 8j-c=1.9 ‘C/W
D10XB60H Pd=37W ' ATc=44.0C Tc=94.0 °C
SHINDENGEN | Tj = Tc + ((8j-c) x Pd) = 101.0 °C
D.F.=67.4 %
D2 Tj (max) = 150 C 8j-c = 4.5 C/W
YG981S6R Pd=09W ATc=49.0 °C Tc=99.0 C
FUJI ELECTRIC | Tj=Tc + ((8j-c) x Pd)=103.1 °C
D.F.=68.7 %
PC102 Tj (max) = 125 C 8j-c = 330 “C/W
PS2861B Pd=09mW ATc=18.0°C Tc=68.0°C
(LED) Tj = Tc + ((8j-c) x Pd) = 68.3 °C
NEC D.F.=54.6 %
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ZWS150BP

R e Vin =200VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) =150 °C Och-¢c =2.08 C/W Pch (max) =40 W
FMV20N60S1 |Pch=14W ATc=33.0C Tc=83.0°C
FUJI ELECTRIC | Tch = Tc + ((8¢ch-c) x Pch) = 85.9 °C
DF.=573%
Q2 Tch (max) = 150 °C 8ch-c = 1.92 'C/W Pch (max) =40 W
FMVI2N50ES | Pch=22W ATc=45.0C Tc=95.0°C
FUJI ELECTRIC | Tch = Tc + ((8ch-¢) x Pch) =99.2 °C
D.F.=66.1 %
Q3 Tch (max) =150 °C Och-c = 1.92 'C/W Pch (max) =40 W
FMV12N50ES |Pch=17W ATc=42.0C Tc=92.0C
FUJI ELECTRIC | Tch = Tc + ((8ch-c) x Pch) =95.3 °C
D.F.=63.5 %
D51 Tj (max) =150 °C 0j-c = 1.75 C/W
YG865C15R Pd=18W ATc=45.0°C Tc=95.0°C
FUJI ELECTRIC | Tj=Tc + ((8j-c) x Pd)=98.2 C
D.F. =654 %
D52 Tj (max) =150 C 8j-c=1.75 C/W
YG865C15R Pd=39W ATc=50.0C Tc=100.0 °C
FUN ELECTRIC | Tj = Tc + ((8j-¢) x Pd) = 106.8 °C
DF. =712 %
Dl Tj (max) =150 °C 0j-c=1.9 C/W
D10XB60H Pd=19W ATc=29.0°C Tce=79.0°C
SHINDENGEN | Tj = Tc + ((8j-c) x Pd)=82.6 C
DF.=551%
D2 Tj (max) =150 C 0j-c = 4.5 'C/W
YG981S6R Pd=09W ATc=33.0C Tc=83.0°C
FUJI ELECTRIC | Tj=Tc +((8j-c) x Pd)=87.1C
D.F.=58.0 %
PC102 Tj (max) =125 C 8j-c = 330 "C/W
PS2861B Pd=09mW ATc=16.0C Tc=66.0 °C
(LED) Tj = Tc + ((8j-c) x Pd) =66.3 C
NEC D.F.=53.0 %
TDK-Lambda R-4




ZWS150BP

3. FEHMIEE LFfE Main Components Temperature Rise AT List
MODEL : ZWS150BP-24

1) BIESY Measuring Conditions

Mounting A | Mounting B | Mounting C| Mounting D|Mounting E| Mounting F
A IR CN1
Mounting Method CNI(INPUT) l
—=
(BRYEHLAT © A) Fr ;J
(Standard Mounting : A)  |rreromrarass
CN1
AJIEE Vin
Input Voltage 100VAC
HiEE Vo
Output Voltage 24VDC
HTERR o
Output Current 6.3A(100%)
2) HIERER Measuring Results
AT Temperature Rise (°C)
BT A —F 17 To=100 %
Output Derating Ta=50°C | Ta=40"C | Ta=40°C | Ta=30°C | Ta=40°C | Ta=30C
inE 5 Hindh 7w | Bt | B 5 | B i | B AW | BRAF S W
Location No. Part name Mounting A}Mounting B|Mounting C|Mounting D|Mounting E{Mounting F
Q1 MOS FET 53 53 55 67 55 58
Q2 MOS FET 52 53 59 60 64 65
Q3 MOS FET 48 49 56 56 62 61
D51 DIODE 48 55 52 54 58 55
D52 DIODE 53 61 57 .60 63 61
D1 BRIDGE DIODE 44 54 48 57 50 53
D2 DIODE 49 49 52 64 52 54
A101 CHIP IC 47 49 39 53 47 58
A102 CHIP IC 38 31 49 41 48 53
A201 CHIP IC 17 15 29 18 35 31
T1 DRIVE TRANS 29 29 40 31 49 48
T2 TRANS 54 54 59 61 67 65
L1 BALUN 33 33 37 55 33 40
12 BALUN 36 37 37 55 34 40
L3 PFC CHOKE COIL 54 67 57 64 57 69
L51 CHOKE COIL 33 37 43 36 55 45
Cé6 E.CAP. 26 24 33 35 38 35
Cc7 E.CAP. 35 32 35 42 42 40
C52 E.CAP.. 10 12 25 14 2% 19
PC102 PHOTO COUPLER 18 12 31 17 34 36
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(1) BHIESZMH Measuring Conditions

ZWS150BP

Mounting F

Mounting A | Mounting B | Mounting C | Mounting D {Mounting E
Bt 51k CN1 CN1
Mounting Method CN1(INPUT) i
] memama |
(BE¥EMUAT : A) Fr E I ;j
(Standard Mounting : A) | roerosroers [
f '—.T._— CN1
FIN CN1
AJIBE Vin
Input Voltage 200VAC
HABE Vo
Output Voltage 24VDC
H B To
Output Current 6.3A(100%)
2) HIEFER Measuring Results
AT Temperature Rise (°C)
HAF AL —F 7 10=100 %
Output Derating Ta=50°C | Ta=40°C | Ta=40°C | Ta=30C | Ta=40°C | Ta=30C
HanEs b Bt | A 5w | BAE G | BRAEEm | B Em | B 5T
Location No. Part name Mounting A|Mounting B|Mounting C{Mounting D|Mounting E|Mounting F
Q1 MOS FET . 33 34 35 48 35 36
Q2 MOS FET 45 48 51 56 55 57
Q3 MOS FET 42 45 49 52 53 54
D31 DIODE 45 51 47 51 53 52
D52 DIODE 50 56 52 57 58 56
D1 BRIDGE DIODE 29 36 31 42 34 35
D2 DIODE 33 35 35 48 36 37
Al01 CHIP IC 37 40 30 45 36 45
Al102 CHIP IC 33 29 44 39 42 47
A201 CHIP IC 16 15 28 18 32 29
T1 DRIVE TRANS 27 27 35 30 42 44
T2 TRANS 52 52 55 59 61 60
L1 BALUN 16 18 20 36 18 22
L2 BALUN 17 19 19 36 17 20
L3 PFC CHOKE COIL 38 48 38 53 40 48
L51 CHOKE COIL 33 36 41 36 51 44
C6 E.CAP. 22 22 27 33 32 29
C7 E.CAP. 29 28 29 38 35 34
C52 E.CAP. 10 11 23 13 26 19
PC102 PHOTO COUPLER 16 11 29 16 30 32
TDK-Lambda R-6



ZWS150BP

4. B T U EEREGETRE Electrolytic Capacitor Lifetime

MODEL : ZWS150BP-24

ZEIGRIE . BRER

Cooling condition : Convection cooling

BT A
Mounting A CNIINPUD) Conditions Ta 40C: ——
50C : ———
ﬂ/ 60C: — - —
| Vin=100VAC | 12
_ olo—
Lifetime (years) | | | | A : ;
Load (%)| Ta= | Ta= | Te= el R O N R N I
40°C | 50°C | 60°C g R N
! ~ : N
40 | 10.0 | 100 | 7.9 2 ISR S S T S S S Sa
60 | 100 | 100 | 6.1 £ N
80 | 100 | 80 | - Sl
100 | 100 | 55 -
2 S S SO RSO SURRUP
0
20 40 60 80 100
Output current (%)
[ Vin=200vVAC | 12
— o b
Lifetime (years) § § § } 1 PN §
_ _ _ N TS
Load (%) Ta= | Ta= | Ta= -~ gl _— \\ AAAAAAAA L I
40°C | 50°C | 60°C g I N
40 | 100 | 100 | 9.0 S-S N R NN T SV A SO N A
60 | 10.0 | 100 | 6.4 £ RN
&
80 | 10.0 | 9.7 - Sl
100 | 100 | 8.1 -
A R -l B e .>>©ror-rnipé
0
20 40 60 80 100

Output current (%)
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T 1 B
Mounting B
| Vin=100VAC |
Lifetime (years)
Load (%) Ta= | Ta= | Ta=
30°C | 40°C | 50C
40 10.0 | 10.0 | 10.0
60 10.0 | 10.0 | 10.0
80 10.0 | 10.0 | 94
100 10.0 | 10.0 -

| Vin=200VAC |

ZWS150BP

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
30°C | 40°C | 50°C
40 10.0 | 10.0 | 10.0
60 10.0 | 10.0 | 10.0
80 10.0 | 10.0 | 10.0
100 10.0 | 10.0 -

Conditions Ta 30C: —.—.
40C: ——
50C: ——-—
12
o fee—
/@ 8 U U gt U OOy EOV U VG MO
]
Nes/
dé 6 R B Y U S SOt NS S
2
A A S SO ENUUS SN N S S S
2 I 0 S SO SOt S
0
20 40 60 80 100
Output current (%)
12
10 f e
:U_? 8 I S U S E N SO
]
Neo)
PSS S SN S W IS SO S SO SR SO
:
&
i RN NN S N S EN EE NS SN S
2 0 S Y MR MO
0
20 40 60 80 100
Output current (%)
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Bt 5w C CN1
Mounting C \

| Vin=100VAC |

Lifetime (years)

Load (%) Ta= | Ta= | Ta=
30C | 40°C | 50C

40 10.0 | 10.0 | 10.0

60 10.0 | 10.0 9.1

80 10.0 | 10.0 7.8

100 10.0 | 10.0 -

| Vin=200VAC |

Lifetime (years)

Load (%)| Ta= | Ta= | Ta=
30°C | 40°C | 50°C

40 10.0 | 10.0 | 10.0

60 100 | 100 | 94

80 10.0 | 10.0 8.3

ZWS150BP

100 10.0 | 10.0 -

Conditions Ta 30C: —.—.
40C: ——
50C: ——-
12 :
0 F -
N :
\\ '
LN
z@ 8 ,,,,,,,,,,,,__,,“__“_”,_.,,,,,,,‘,,,,A,,,L_ﬁ,\:‘i ,,,,,,,,,,,,,,,,,,,,,,,,,,
3
2
B 6 [
o
A T NS S S S S U S S S
2 I SO ST SR F IS S
0
20 40 60 80 100
Output current (%)
12
o fe
| 1 : ~ : | 1 1
‘ ‘ ‘ i\*\\ |
/é\ 8 I T o S Y (SN SN IO
3
2
O G ]
£
&
P N IR N AU U NU N S S
2 | a0\ ______v_______________1
0 | |
20 40 60 80 100

Output current (%)
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BT 518 D
Mounting D

fe—2

| Vin=100vAC |

Lifetime (years)

Load (%)| Ta= | Ta= | Ta=
20°C | 30°C | 40°C

40 10.0 | 10.0 | 10.0

60 10.0 | 10.0 | 10.0

80 10.0 | 10.0 | 10.0

100 10.0 | 10.0 -

| Vin=200VAC |

Lifetime (years)

Load (%)| Ta= | Ta= | Ta=
20°C | 30°C | 40C

40 10.0 | 10.0 | 10.0

60 10.0 | 10.0 | 10.0

80 10.0 | 10.0 | 10.0

100 10.0 | 10.0 -

Life time (years)

Lifetime (years)

ZWS150BP

Conditions

12

10 fo

20 40 60 80 100
Output current (%)

12

e e e e

20 40 60 80 100
Output current (%)
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ZWS150BP

BT 5 E
Mounting E Conditions Ta 30C: — —.
40C : —
50C : ——-—
| Vin=100VAC | 12
Lifetime (years)
Load (%)| Ta= | Ta= | Ta= -
30°C | 40°C | 50°C g
40 | 100 | 100 | 96 >
60 | 100 | 100 | 75 g
Q
80 10.0 | 10.0 | 53 =
100 | 10.0 | 6.6 -
2 e Uy U U S S
0
20 40 60 80 100
Output current (%)
[ vin=200VAC | 12
10 foe A S
Lifetime (years) } oSN § : : §
Load (%)| Ta= | Ta= | Ta= SO N N N T SR N SO O
30°C | 40°C | 50°C g S~
40 | 100 | 100 | 100 y- I N I NN N S N O N
60 | 10.0 [ 100 | 84 £
[3nd
80 | 10.0 | 100 | 6.8 S og b ]
100 | 10.0 | 10.0 -
2 b ]
0 |
20 40 60 80 100
Output current (%)

TDK-Lambda -



ZWS150BP

Mounting F Conditions Ta 20C: ----.
)'H 30C: — —
40C: ——
CN1
| Vin=100vAC | 12
—— LR S e -
Lifetime (years)
Load (%)| Ta= | Ta= | Ta= g b
20°C | 30°C | 40°C g
40 | 100 | 100 | 100 Sl
60 | 10.0 | 10.0 | 100 £
[
80 10.0 | 10.0 | 10.0 RSP N NS N OO NN MU A S
100 | 100 | 100 | -
2 G S SN NS USRI
0
20 40 60 80 100
Output current (%o)
12
| Vin=200VAC |
10 | e
Lifetime (years) 3 i | 1 | 3 | :
Load (%)| Ta= | Ta= | Ta= g ]
20°C | 30°C | 40°C g
>
40 | 10.0 | 10.0 | 10.0 S el
60 | 10.0 | 10.0 | 10.0 §
80 | 10.0 | 10.0 | 10.0 SR NS SRR SN NN N A SR SN S
100 | 100 | 100 | -
2 U s PO (SN Uy ISRy ISR M
O |
20 40 60 80 100

Output current (%)
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5. 77 )—</L3RBX Abnormal Test
MODEL : ZWS150BP-24

(1) FBRZM Test Conditions
Input : 230VAC  Output : 24V, 6.3A  Ta:25C

(2) FRBFER Test Results

ZWS150BP

( Da : Damaged )

Test position Test Test result
mode
a]blcldlelfleln] Il k1
t
E “lolo|m|ZE|=
No.| e, [pmm| 7| L || E| BB EIH Vv | 5|k s wE
[NV i L
ol _l_|=|B|£ £l 2|,
Location| Test |5 G| e2|X|EB|T || 2|2 EHERR
No. point |S|S|E|E|R|E|IBIE] @ °l1°| = Note
. 7] S o Qe
=g Z |2
1 Q1 DS |O 010 O Da: A101
2 D-G |O olO O Da: Ql, A101
3 G-S O QO |mput Power Increase
4 D @) O |Input Power Increase
5 S O QO |Iput Power Increase
6 G O 0|0 @] Da:Q1,D101
71 Q2 DS |O o)
8 D-G |O @)
9 G-S O O
10 D O O
11 S O O
12 G O O
13 Q3 D-S O O
14 D-G @) 01 K®) ®) Da:Q2, Q3
15 G-S O O
16 D @) O
17 S O O
18 G O O
19 D51 A-K O O
20 A O O
21 K O O]
22 D32 A-K O O
23 A O O
24 K @) O
TDK-Lambda R-13




ZWS150BP

( Da : Damaged )

Test position Test Test result
mode
albjc|d]le|flg|h|I]|]jlk]l
b
V| A e
=|O|O|H =
No.| s, [mmar| T | L\ | BB\ F BT | v|c Ao o
NEAE3L B I M R
bl e L
Location | Test 515|e S1gl3 2l 5|2 % g £
No. point é 8= § g &1 g ; °|S % Note
e E z |2 ,
25 C6 O 0l0 O Da: D1,D101,R104,R105
26 @)
27 C52 O ol0O
28 QO |Output Unstable
29 D1 AC-AC | O O
30 DC-DC | O 0|0 O Da:D1
31 AC-DC | O O
32 AC O O
33 DC O O
34 D2 A-K O OO0 @) Da:Ql
35 A O Ol 0 @) Da: Q1
36 D107 A-K O O
37 A O QO |Input Power Increase
38 D109 A-K @) O
39 A O QO |Input Power Increase
40 T1 1-2 O O
41 6-7 O O
42 1 O
43 6 O
44 T2 1-2 O O
45 9-10 | O O
46 1 O O
47 4 O O
48 7 O O
49 10 O O
TDK-Lambda R-14




ZWS150BP
6. HIRENFRER Vibration Test

MODEL : ZWS150BP-24
(1) EENFERTELH Vibration Test Class

75 | IREV T AGER Frequency variable endurance test
(2) FEHREFHBRERE Equipment Used

EMIC () & - Il R : F-400-BM-E47 IlIE 35 : 905-FN
EMIC CORP Controller Vibrator

3) RABRZEM Test Conditions

- JE IR s : 10~55Hz IRENA I X, Y,Z
Sweep frequency Direction

-1 5| B : 1.047 A - FUBR T ] D &7 TR 1R
Sweep time 1.0min Sweep count 1 hour each

< INSE EE c—E 19.6m/s” (2G)
Acceleration Constant

(4) FREEFFE Test Method

Y BEEA

/" D.U.T.

jI—

A&
4 Fitting Stage

AT X 4

Input Connector

Z

RE M

Direction IRENAER
Vibrator

(5) HEZLM Acceptable Conditions
1R L7
Not to be broken
2. FRBRE ORHEIIHBIENSEB L TR

Characteristic to be within regulation specification after the test.
(6) RBHER Test Results

&8 OK
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7. JAR 32— Bk Noise Simulate Test

MODEL : ZWS150BP-24

(1) RREEEKOHIESS Test Circuit and Equipment

=L
Load

2Rzl —& (INS-4320(A)  (JARHFIERT)

Simulator
(2) ABREM Test Conditions

- ASEE

Input voltage
-HAIEE

Output Voltage
-1

Output current
- F R E

Ambient temperature
VAR

Pulse width

(Noise Laboratory Co.,LLTD)

: 100, 230VAC < JARXEBIE
Noise level

: TEHE - AL FH

Rated Phase

: 0, 100% < iR
Polarity

:25C EUInE—R
Mode

: 50~1000ns -RU AR
Trigger select

(3) HIESM Acceptable Conditions

1AREEL 2V
Not to be broken
LHIIBE T LIRNE

Not to be shut down output

3EDMEFE DN E
No other out of orders

4) HRERFER Test Results

A% OK

TDK-Lambda
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1 0~2kV
: 0~360 deg
i

=t AN A

Common, Normal

: Line

R-16



ZWS150BP
8. ZEEEAER Thermal Shock Test

MODEL : ZWS150BP-24
1) fFEHFBIE Equipment Used
TSA-70H-W : ESPEC

(2) AABRLEM Test Conditions

leycle

- TR P L BE :-30C & 75C  +75%C

Ambient Temperature 30min
- BRI ] HZR

Test Time Refer to Dwg. —
N 1100 A7

Test Cycle 100 Cycles
FEENE -30°C )

Not Operating 30min

(3) ABRFIE Test Method

FIEARIE Dt R EEZRBEIC AN, LY A2V TREREITH, 1009427V,
HREEFEFEE FICIREREL, HOICEERN S WELHESRTA,

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) HIEEZME Acceptable Conditions
LEEELRWE
Not to be broken
2. RRE ORHEITIEENSEEIL Q2N E

Characteristic to be within regulation specification after the test.
(5) RERFER Test Results

&8 OK
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