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Test results are typical data. Nevertheless the following results are considered to be
actual capability data because all units have nearly the same characteristics.
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ZWS150B
1. MTBFEEE Calculated Values of MTBF

MODEL : ZWS150B-5
(1) BEHFE Calculating Method

JEITA (RCR-9102B)DE iy m#E CHE HEN COVVvET,

TNENOEERT LI, AEBERLDE 2O, &4 DRBEICL>TRESNET,
Calculated based on part count reliability projection of JEITA (RCR-9102B).

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

by the count of each part.

<EHA>

]\ﬂBF=1 1

Aeru i Zn:”i(’iG”Q)i
i=1

x10° b Hours)

hequip : SHERRMRESR (MR 10°H )
Total Equipment Failure Rate (Failure,” 10°Hours)

he i BB ORBH IR MR (Ml 10°K )
Generic Failure Rate for The ith Generic Part (Failure,” 106Hours)

n  iEBORBIROEE
Quantity of ith Generic Part

n BRSO RRBEHEDOHITIY— 0%
Number of Different Generic Part Categories

g iFEBORBEMIINTLIRET 7 IF (ng=1)
Generic Quality Factor for The ith Generic Part (mg=1)

(2) MTBF{E MTBF Values

Gp : #1_EEE (Ground, Fixed)

RCR-9102B
MTBF = 269.331 B2 (Hours)
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ZWS150B

2. WdT AL —F4>7 Components Derating
MODEL : ZWS150B-5
(1) EHJ5E Caleulating Method

(a) PIEF ¥ Measuring method

B 7 ARIERUT A |- AERE :50C
Mounting method  Standard mounting : A| Ambient temperature

-ANEE :100, 200VAC -HERE. B 15V, 30A(100%)
Input voltage Output voltage & current

(b) #E{K Semiconductors

r—2RE, HEEN. BERIVEARBOBRS RIBEL KD

RRER. BERIBELDOLEARRDEL,

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

(c) IC, #&FL, =7 +4E IC, Resistors, Capacitors, etc.

JIFHREE, (ARG, HBENRLE . Hx OEIERFEENICASTOET,
Ambient temperature, operating condition, power dissipation and so on are within
derating criteria.

(d) BMEHEH 5 Calculating method of thermal impedance
C=Tj(rnax)—Tc 9j—a=Tj(maX) -Ta 9._1=Tj(max) -Tl
Pch(max) Pch(max) Pch(max)
Te TAV =T T DOWEL—ABE —f#RiZ25C
Case Temperature at Start Point of Derating ; 25°C in General

0j—

Ta CTAV—T 4 T ORELFFIRE —#RIZ25C
Ambient Temperature at Start Point of Derating ;25°C in General

Tl TAV =T T DIED)—FBE —#&I225C
Lead Temperature at Start Point of Derating ; 25°C in General

Pch(max) :HKRF v rAHER

Maximum Channel Dissipation

Tj(max)  HRRKEGA(FrWVRE
(Tch(max)) Maximum Junction (channel) Temperature

6j-c A R(TF Y RA)DD—RAE TORIR
(Bch-¢) Thermal Impedance between Junction (channel) and Case
6j-a A RPDEBEE CORRT

Thermal Impedance between Junction and air

6j-1 R RDODY—NETOERST
Thermal Impedance between Junction and Lead
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) WRT AV —T 147 & Component Derating List

ZWS150B

s s Vin = 100VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) = 150 °C 8ch-c = 0.61 'C/W Pch (max) =205 W
FMHO9N90E Pch=4.0 W ATc=68.0 C Te=118.0C
FUJI ELECTRIC | Tch=Tc+ ((8¢ch-c) x Pch )=120.4 °C
D.F.=80.3 %
Q51 Tch (max) =175 C Och-c =3.8 C/W Pch (max) =39 W
IPAOS7NOSN3 G |Pch=4.0W ATc=64.0C Tc=114.0C
INFINEON | Tch = Tc + ((6ch-c) x Pch) = 129.2 °C
D.F.=73.8%
Q52 Tch (max) =175 C Och-c =3.8 'C/W Pch (max) =39 W
TPAOSTNOSN3 G |Pch=13W ATc=154.0°C Tc=104.0 C
INFINEON Tch = Tc + ((6ch-c) x Pch) = 108.9°C
DF.=62.2 %
Q53 Tch (max) =175 C fch-c =3.8 'C/W Pch (max) =39 W
[PAOS7TNOSN3 G |Pch=13W ATc=53.0C Te=103.0°C
INFINEON | Tch=Tc + ((6ch-c) x Pch) = 107.9°C
DF.=61.7%
D1 Tj (max) = 150 °C 8j-c=1.9°C/W
D10XB60H Pd=56W ATc=31.0°C Tc=81.0C
SHINDENGEN | Tj = Tc + ((6j-c) x Pd)=91.6 °C
DF.=61.1%
D101 Tj (max) = 150 °C 0j-1=15C/W
SINB60 Pd=11.6 mW AT1=33.0°C TI=83.0 C
SHINDENGEN | Tj =TI + ((8j-]) x Pd) = 83.2°C
D.F.=555%
SR1 Tj (max) = 150 °C 0j-c=4.3 C/W
BCR8PM-16LG {Pc=2.8W ATc=66.0 C Te=116.0 C
RENESAS Tj = Te + ((8j-c) x Pc) = 128.0 °C
D.F.=853 %
PC101 Tj (max) = 125 °C 0j-a = S00°C/W
TLP161G Pd=7.1mW ATa=43.0°C Ta=93.0 C
(LED) Tj = Ta + ((6j-a) x Pd) = 96.6 C
TOSHIBA D.F.=773 %
PC103 Tj (max) = 125 °C 0j-c = 330°C/W
PS2861B Pd=1.0mW ATc=29.0C Tce=79.0C
(LED) Tj = Tc + ((8j-c) x Pd)=79.3 °C
NEC D.F.=63.4 %
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ZWS150B

IR Vin=200VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) = 150 °C Och-c=0.61 ‘C/W Pch (max) =205 W
FMHO9N90E Pch=4.0 W ATe=56.0C Te=106.0 C
FUJI ELECTRIC | Tch= Te+ ((8ch-c) x Pch )= 108.4 °C
DF.=723 %
Q51 Tch (max) = 175 C 0ch-c =3.8 C/W Pch (max) =39 W
IPAOSTNOSN3 G |Pch=4.0 W ATc=64.0°C Te=114.0C
INFINEON Tch = T¢ + ((6ch-¢) x Pch) =129.2 °C
DF.=73.8%
Q52 Tch (max) =175 C Och-c =3.8 'C/W Pch (max) =39 W
IPAOS7TNOSN3 G |Pch=13W ATc=53.0°C Te=103.0°C
INFINEON Tch = Te + ((8ch-c) x Pch) = 107.9°C
DF.=61.7% ,
Q53 Tch (max) =175 °C Och-c =3.8°C/W Pch (max) =39 W
TPAOS7NOSN3 G [Pch=13W ATc=153.0°C Te=103.0°C
INFINEON Tch = Tc¢ + ((8ch-c) x Pch) = 107.9°C
DF.=61.7%
D1 Tj (max) = 150 °C 0j-c=19 C/W
D10XB60H Pd=32W ATc=36.0C Te=86.0C
SHINDENGEN | Tj = Tc + ((6j-c) x Pd) = 92.1 °C
DF.=614%
D101 Tj (max) = 150 °C 0j-1= 15 C/W
SINB60 Pd=22mW AT1=31.0°C TI=81.0°C
SHINDENGEN | Tj = T1+ ((8j-1) x Pd) = 81.1 °C
DF.=54.1%
SR1 Tj (max) = 150 °C 0j-c =43 C/W
BCR8PM-16LG |Pc=0.0W ATc=50.0 °C Te=100.0 °C
RENESAS Tj = Tc + ((8j-c) x Pc) = 100.0 °C
D.F.=66.7 %
PC101 Tj (max) = 125 °C 0j-a = 500°C/W
TLP161G Pd=0.0 mW ATa=350°C Ta=85.0°C
(LED) Tj = Ta + ((8j-a) x Pd) = 85.0 °C
TOSHIBA D.F.=68.0 %
PC103 Tj (max) = 125 °C 0j-c = 330°C/W
PS2861B Pd=1.0mW ATc=27.0"C Te=77.07C
(LED) Tj = Te + ((8j-c) x Pd) =77.3 °C
NEC D.F.=61.8 %
TDK-Lambda R-4




ZWS150B

3. FEHSHKIEE EFME Main Components Temperature Rise AT List
MODEL : ZWS150B-5

(1) WESM: Measuring Conditions

Mounting A | Mounting B | Mounting C| Mounting D [Mounting E| Mounting F

A FIE FIN | CN1 CN1
Mounting Method CNI1(INPUT) J i

L] ] =
s | I ]

(Standard Mounting : A) |t |

7‘ L‘T‘__ CN1
CN1 FIN d CN1
AJIEE Vin
Input Voltage 100VAC
H1BE Vo
Output Voltage SVDC
H 718 To
Output Current 30A(100%)
2) HIEFR Measuring Results
AT Temperature Rise (C)
HAF v —T 07 10=100 %
Output Derating Ta=50°C | Ta=40°C | Ta=40°C | Ta=30C | Ta=50°C | Ta=30C
SRS ey Winga WA 5m | BT | A S | ERAESE | EREEATR | B R TA
Location No. Part name Mounting A|Mounting B{Mounting C{Mounting D|Mounting E|Mounting F
Q1 MOS FET 68 63 79 ‘ 81 72 90
Q51 MOS FET 64 73 73 75 73 89
Q52 MOS FET 54 57 61 60 62 72
Q53 MOSFET 53 58 60 61 63 75
D1 BRIDGE DIODE 31 37 40 48 37 55
D101 BRIDGE DIODE 33 41 41 51 38 62
SR1 TRIAC 66 62 75 79 69 87
Al101 CHIP IC 34 48 42 55 43 66
Al102 CHIP IC 38 28 50 34 37 55
A201 CHIP IC 30 19 ] 34 23 35 43
T1 TRANS 60 64 69 72 76 86
L1 BALUN 46 40 51 66 45 66
151 CHOKE COIL 50 46 53 50 64 68
Cé E.CAP. 29 23 38 34 30 41
c7 E.CAP. 30 23 42 32 31 42
C8 E.CAP. 35 26 43 42 32 49
Cc9 E.CAP. 40 32 48 45 39 53
C10 E.CAP. 30 18 41 24 27 42
Cs1 E.CAP. 27 23 32 28 37 41
C52 E.CAP. 29 22 30 25 38 39
PC101 PHOTO COUPLER 43 48 49 58 47 65
PC103 PHOTO COUPLER 29 16 38 21 30 45
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ZWS150B

(1) BIEZF Measuring Conditions

Mounting A | Mounting B | Mounting C| Mounting D|Mounting E[ Mounting F
At i FIN CN1
Mounting Method CNI(INPUT) ‘Z l
] =
(ERYERRAL : A) I‘r Ila ;J
(Standard Mounting : A) |rerorererds u
CN1
CN1
AJIFEHE Vin
Input Voltage 200VAC
HAEE Vo
QOutput Voltage 5VDC
HAER To
Output Current 30A(100%)
) BIEFER Measuring Results
AT Temperature Rise (°C)
HWATFv—F040 7 I0=100 %
Output Derating Ta=50C | Ta=40°C | Ta=40°C | Ta=30°C | Ta=50°C | Ta=30C
o E i AT AW | B Tm | BT | B ST | B ST | B ST
Location No. Part name Mounting A|Mounting B{Mounting C{Mounting D|Mounting E|Mounting F
Q1 MOS FET 56 51 65 67 59 75
Q51 MOS FET 64 71 71 73 72 87
Q52 MOS FET 53 57 60 59 62 72
Q53 MOS FET 53 58 60 60 63 74
D1 BRIDGE DIODE 36 42 46 51 43 58
D101 BRIDGE DIODE 31 38 40 48 38 57
SR1 TRIAC 50 44 57 60 51 68
A101 CHIP IC 30 41 39 50 41 59
Al102 CHIP IC 35 26 47 30 33 52
A201 CHIP IC 29 19 34 22 33 42
T1 TRANS 58 61 66 68 71 82
L1 BALUN 30 24 38 45 29 47
151 CHOKE COIL 49 45 53 49 62 67
Cé6 E.CAP. 25 19 32 27 25 35
C7 E.CAP. 25 19 35 25 26 36
C8 E.CAP. 29 21 36 34 26 41
C9 E.CAP. 33 26 40 36 32 45
C10 E.CAP. 27 16 38 21 24 39
C51 E.CAP. 27 22 32 26 37 41
Cs2 E.CAP. 29 21 30 24 39 37
PC101 PHOTO COUPLER 35 35 43 50 42 57
PC103 PHOTO COUPLER 27 15 37 19 28 44
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4. BT RS MR EE

MODEL : ZWS150B-5

R - BARER
Cooling condition : Convection cooling

A5 A
Mounting A

| Vin=100VAC |

CNI(NPUT)

ZWS150B

Electrolytic Capacitor Lifetime

f

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50C | 60°C
40 10.0 | 10.0 | 5.8
60 10.0 | 94 4.7
80 10.0 | 6.7 -
100 76 | 3.8 -
| Vin=200VAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50C | 60C
40 10.0 | 100 | 7.2
60 10.0 | 10.0 | 6.3
80 10.0 | 89 -
100 9.6 4.8 -

Lifetime (years)

Lifetime (years)

Conditions Ta 40C;: ——

12

10

12

10

o0

50°C : ———
60C : —--—

| |
20 40 60 80 100
Output current (%)
T U\ \‘
N 1
hY | |
RN i 1
e T Nl S I i b
i A\ 1
R, N |
- AN |
R T S A PN
~ PN
\
20 40 60 80 100
Output current (%)
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A J5 17 B
Mounting B
| Vin=100vAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
30C | 40°C | 50C
40 10.0 | 10.0 | 10.0
60 10.0 | 10.0 [ 10.0
80 10.0 | 10.0 -
100 10.0 | 10.0 -

| Vin=200VAC |

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 -

100 10.0 | 10.0 -

10

Lifetime (years)

Lifetime (years)

ZWS150B

Conditions Ta 30C: —. —.
40C: ——
50C: ——~

12

8 S A A N S
7 RS WA N N N S N S
-t e LT S —
2 , ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
O | i |

20 . 40 60 80 100

Output current (%)

12
10 | oo
8 S S S N A
6 e B S U T SO N
4 g S S AU AU
S T TS EUURR Ut SUUURAYUIES SN SS UES SRS N S
0

20 40 60 80 100

Output current (%)
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mft751 C
Mounting C

| 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 | 83
80 10.0 | 95 -
100 9.0 4.5 -
| Vin=200vAC |
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 -
100 10.0 | 74 -

Life time (years)

Lifetime (years)

ZWS150B

Conditions Ta 30C: — —.
40C: ——
50C: ———
12 ‘ ‘ ‘
10 [ ~—
N !
LN i i
N
11 S S T VU O
| N 3
.
6 ko NG
4 | MU ..
2 U O U SO UG U G N
0
20 40 60 80 100
Output current (%)
12 ‘
10 f —~—
AN
.
b NG
6 A S N S S S
4 g S
S S S St O
0
20 40 60 80 100

Output current (%)
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ZWS150B

BT D

CN1
Mounting D l Conditions Ta 20C: ----.
= 30C: —. —
40C: —
| vin=100vAC | 2
_ o e
Lifetime (years) 3 i i i i 3 i i
Load (%)| Ta= | Ta= | Ta= O NN USSR N NN AU SO AU S N
20°C | 30°C | 40°C 5
40 | 100 [ 100 | 100 -G N N T NN O N N O
60 | 100 | 100 | 100 g
80 | 10.0 | 100 | - ic RN ISR SO W SR SN SO SO N N
100 | 100 | 100 | -
2 O SO SRR RS FUUUSU U
0
20 40 60 80 100
Output current (%)
12
| Vin=200VAC |
10 |
Lifetime (years) R
Load (%)| Ta= | Ta= | Ta= g
20°C | 30°C | 40°C §
40 | 100 | 100 | 10.0 Y-GS N T NN RO N NS N
60 | 10.0 | 10.0 | 10.0 £
o=
80 | 100 | 100 | - SR ASURR SN N AR N SO S SN B
100 | 100 | 100 | -
1 e S S IS M
0 |
20 40 60 80 100
Output current (%)
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ZWS150B

A5 B

Mounting E Conditions Ta 40C: ——

50C: ——-—
60C: —. . —

| Vin=100VAC | 2 ‘
T 3 NS AU RN B N
Lifetime (years) \\
Load (%)| Ta= | Ta= | Ta= el NN ]
40°C | 50°C | 60°C g I \5\\5
= : | !
40 | 10.0 | 100 | 55 A S NN
60 | 100 | 7.8 | 3.9 g ~.
& N
80 96 | 48 - e T U R N —
o |52 26 ] -
o b ]
0
20 40 60 80 100
QOutput current (%)
12
| Vin=200VAC |
ol
Lifetime (years) \\ | | | | |
Load (%)| Ta= | Ta= | Ta= ~ 8 | ,,,,,,,, \‘\ ,,,,,,,, _______ o ,,,,,,,
40°C | 50C | 60°C g o 5\\5 N
40 | 100 [ 100 | 55 Sl NG N
60 | 100 | 7.8 | 3.9 £ SO
2 : ~a :
80 96 | 48 - i PR ISR USRS NSO IO NS SN PO SN SO
[ R R NUU R SO
100 56 | 2.8 - ! | | I | N
o b
0 i
20 40 60 80 100
Output current (%)
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ZWS150B

Hfthm F
Mounting F Conditions Ta 20C: ----.
;J 30C: — —
40°C . ——
CN1
| Vin=100VAC | 2
1O |
Lifetime (years) \ _\
Load (%)| Ta= | Ta= | Ta= S N O T O A
20°C | 30°C | 40°C g I N
40 | 100 [ 100 | 100 Sl . .
60 | 10.0 | 10.0 | 100 g
]
80 | 100 | 100 | - i SR (NSRS NSO NN UUSNN NN N W A N
100 | 100 | 63 -
2 S U S AU
O ]
20 40 60 80 100
Output current (%)
12
| Vin=200VAC |
' 10 f
Lifetime (years) § § § -\§
Load (%)| Ta= | Ta= | Ta= PR S O A SN N S SN N N
20°C | 30°C | 40°C 5
40 10.0 | 10.0 | 10.0 gG SRNURES: USRNSSR WS NS S R S
60 | 100 | 10.0 | 10.0 z TN R R A
80 | 100 | 100 | - R e
100 | 100 | 84 - I
5 N SO0 S S N
0 L
20 40 60 80 100

Output current (%)
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ZWS150B
5. 77 /—</ 38X Abnormal Test
MODEL :ZWS150B-5

(1) FRBRSEM Test Conditions
Input : 230VAC  Output: 5V, 30A  Ta:25C

(2) RBER Test Results
(Da : Damaged )

Test position Test Test result
mode
alb|lcldfe|f|lg|h|T[j|lk]|]1
|
Mk =|o|lo|w|=|=
No.| o, ey | 7| L BB BIEIH TG0 5|15 wE
NEAPAFAEIEAE AR z|p|Pp | S i
bl b L
w | o g E ?5).0
Location | Test E18| e % ARG 2 gb é {:? _§ g
No. point |G |S|=|E|Z|&E|2|E] . °19| = Note
n S| 7 o
il el - Z|2
1 Q1 DS |O O O
2 D-G O O|0O O Da:Ql
3 G-S @) O
4 D O
5 S @) @)
6 G 0|10 @) Da: Q1
7 Q51 D-S O 0|0
8 D-G |O O
9 G-S O QO |Input power increase
10 D @) @)
11 S O O
12 G O QO |Input power increase
13 Q52 D-S O O
14 D-G O O
15 G-S O QO |mput power increase
16 D O QO |mput power increase
17 S O QO |Iput power increase
18 G O QO |mput power increase
19 D1 AC-AC | O O
20 DC-DC | O O O
21 AC-DC | O O
22 AC O O
23 DC O] O
24 T1 5-6 O O
25 7-8 O O
26 10-11 | O 010
27 1 O O
28 5 O O
29 7 O O |Input power increase
30 9 O O
31 SR1 TI-T2 | O Da:C6,C7,C8,C9
32 Ti-G | O O
33 T2-G O O Da:C6,C7,C8,C9
34 T1 O O
35 T2 O @)
36 G O @)
37 Cé6 - O O
38 - O O
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ZWS150B
6. #ENFAER Vibration Test

MODEL : ZWS150B-5
1) REVABTEIE Vibration Test Class

5 IREN BT ABR Frequency variable endurance test
() FEHRERBRERE Equipment Used

EMIC (#) %4 - SRl T : F-400-BM-E47 - IR : 905-FN
EMIC CORP Controller Vibrator

(3) RBREAMH: Test Conditions

- JE i i A : 10~55Hz -IREV S W) X, Y,Z
Sweep frequency Direction

F 5 REfE : 1.045°[# -REREFMH &k 1ReE
Sweep time 1.0min Sweep count 1 hour each

< TS . —%E 19.6m/s° (2G)
Acceleration Constant

@) RBRFHE Test Method

Y | Rk
D.U.T.

AT F X E‘?ﬁ“é
Input Connector [ Fitting Stage
V4
RE)F 1Al
Direction IRENSR R

Vibrator

(5) HIESM Acceptable Conditions
LREEE LR
Not to be broken
2. R ORI AIEMENOEBIL TN E

Characteristic to be within regulation specification after the test.

6) AEFER Test Results

A% OK
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7. JARYIal—F B Noise Simulate Test

MODEL : ZWS150B-5

(1) RREBKZCHIESEE Test Circuit and Equipment

Rzl —& (INS-4320(A) (VA RWFZERT)

Simulator
(2) HRBRZE(F Test Conditions

- ANEE

Input voltage
-HAEE

Output Voltage
- HTE

Output current
- JE R

Ambient temperature
VAR

Pulse width

(Noise Laboratory Co.,LTD)

: 100, 230VAC  JARXEE
Noise level

: FERG L

Rated Phase

10, 100% il
Polarity

:25°C -EInE—F
Mode

: 50~1000ns -RUHERR
Trigger select

(3) HIESM: Acceptable Conditions

1R
Not to be broken
2.HANRE T LI NE

Not to be shut down output

3. FOMEF DRNE

No other out of orders

4) REHER Test Results

B8 OK

TDK-Lambda

ZWS150B

: 0~2kV
: 0~360 deg
i

= N A 1%

Common, Normal

: Line

R-15



ZWS150B
8. Z\EEABR Thermal Shock Test

MODEL : ZWS150B-5
(1) FEMFHIZR Equipment Used
TSA-70H-W : ESPEC

(2) RABREM Test Conditions

lcycle
- SRR A PR :-30C © 75°C +75%C —
Ambient Temperature 30min
- FABR T B
Test Time Refer to Dwg. —
R A7 1100 HA2v
Test Cycle 100 Cycles
FEBIE -30°C )
Not Operating 30min

(3) RABRGIE Test Method

MERE O R RERBRE AN, LR A2 0 TREE1TH, 10092714217,
HRAEZFIRFE TICIREAEL . HOICBEERRWES R T4,

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) HEZMH Acceptable Conditions
LARE L2 E
Not to be broken
2ARRBROBMEIIEEN LB L CVORNE

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

&8 OK
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