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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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ZWS100B
1. MTBFE & E Calculated Values of MTBF

MODEL : ZWS100B-5
(1) BEH 5 Calculating Method

JEITA (RCR-9102B)DEE it s CHHENL TV E T,

ENENOEMI LI, FamBERLN 52 D, F 4 ORI TRESHET,
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.

<EFEHA>
1 1
MIBF = = x10° IRF[E (Hours)

n

Aequr _ Z 7, (ﬂ’Gﬂ.Q )i

i=

hequip : SHEARHER (MR, 10°H M)
Total Equipment Failure Rate (Failure,” 106H0urs)

Ao iFHORBESICKTHHMESR (M 10°%H)
Generic Failure Rate for The ith Generic Part (Failure,”10°Hours)

o,  ciEFBORBEGOEL
Quantity of ith Generic Part

n B oRBRIGEOLTIY—DEK
Number of Different Generic Part Categories

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

(2) MTBF{E MTBF Values

Gy : Hi_EEZE (Ground, Fixed)

RCR-9102B
MTBF = 279.197 RE (Hours)
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ZWS100B

2. B&hT AL —7 4127 Components Derating
MODEL : ZWS100B-5
(1) HEHHF¥E Calculating Method

(a) BIFEF¥E Measuring method

B B EVERAT A - JR PR EE :50°C
Mounting method  Standard mounting : A| Ambient temperature

- ATVEE :100, 200VAC -HAEE, B 15V, 20A(100%)
Input voltage Output voltage & current

(b) *¥EK Semiconductors

r— AR WEED ., BERIVERRBOSES RIBEERD

RREM, BERIBELOHBREZ RO ELT,

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

(c) IC,#&Ht, =7 9% IC, Resistors, Capacitors, etc.

FABREE ., ERRER, HEEARLE | Hx OEITRFEENICTASTOET,
Ambient temperature, operating condition, power dissipation and so on are within
derating criteria.

(d) BEHLUEHIFIE Calculating method of thermal impedance
c_Tj(max) -Tc 0._a_Tj(rnax) -Ta 6i—1= Tj(max) — Tl
Pch(max) ! Pch(max) Pch(max)

Tc T AV =TT DIRED S —ARE —RIZ25°C
Case Temperature at Start Point of Derating ; 25°C in General

0j—

Ta DT AV =T T OMELBABIRE —#&iz25°C
Ambient Temperature at Start Point of Derating ;25°C in General

Tl T AV =T AT DIEEDY—RIRE —#RI225C
Lead Temperature at Start Point of Derating; 25°C in General

Pch(max) & KFvRAEK

Maximum Channel Dissipation

Tj(max) HRRKEEGA(Fr/WV)ERE
(Tch(max)) Maximum Junction (channel) Temperature

Bj-c A R(Fr RV)DDr —AETOEIEH
(6ch-c) Thermal Impedance between Junction (channel) and Case
6j-a A RS R B E ORI

Thermal Impedance between Junction and air

6j-1 A RPBI—RETOREN
Thermal Impedance between Junction and Lead
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ZWS100B

(2) BT AV —T 147K Component Derating List

g Vin = 100VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) = 150 C Och-c = 1.471 ‘C/W Pch (max) =85 W
FMVO09N9OE Pch=32W ATe=63.0°C Te=113.0°C
FUJI ELECTRIC | Tch= Te+ ((6ch-c) x Pch)=117.7 °C
D.F.=78.5 %
Qs1 Tch (max) =175 °C Och-c =3.8 'C/W Pch (max) =39 W
TPAOS7NOSN3 G [Pch=2.0W ATc=46.0C Tc=96.0 C
INFINEON Tch = T¢ + ((6¢ch-¢) x Pch) = 103.6 °C
DF. =592 %
Q52 Tch (max) = 175 °C och-c = 3.8 ‘C/W Pch (max) = 39 W
TPAOS7NOSN3 G |Pch=2.7W ATc=46.0 °C Te=96.0 °C
INFINEON Tch = Tc + ((6ch-¢) x Pch) = 106.3°C
D.F.=60.7 %
DI Tj (max) = 150 °C 8j-c = 5.5 C/W
D3SB60 Pd=39W ATc=28.0°C Te=78.0°C
SHINDENGEN | Tj = Tc + ((8j-c) x Pd) = 99.5 °C
D.F.=66.3 %
D101 Tj (max) = 150 °C 0j-1= 15 C/W
SINB60 Pd=11.6 mW ATI=31.0C TI=81.0°C
SHINDENGEN | Tj = Tl + ((8j-) x Pd) = 81.2 °C
DF.=54.1%
SR1 Tj (max) = 150 °C 0j-c = 4.3 ‘C/W
BCR8PM-16LG [Pc=15W ATc=54.0C Te=104.0 C
RENESAS Tj = Te + ((8j-c) x Pe) = 110.5 °C
D.F.=73.7 %
PC101 Tj (max) = 125 °C 0j-a = S00°C/W
TLP161G Pd=7.1mW ATa=43.0C Ta=93.0 C
(LED) Tj=Ta + ((8-2) x Pd) = 96.6 °C
TOSHIBA DF.=773%
PC103 Tj (max) =125 °C 8j-c =330°C/W
PS2861B Pd=0.9mW ATc=30.0 C Te=80.0C
(LED) Tj = Te + ((6j-c) x Pd) = 80.3 °C
NEC DF.=642 %
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ZWS100B

B ah R Vin = 200VAC Load = 100% Ta=50C
Location No.
Ql Tch (max) =150 °C Bch-c = 1.471 'C/W Pch (max) =85 W
FMV09N9SOE Pch=32W ATc=53.0°C Tc=103.0°C
FUJI ELECTRIC | Tch= Tc+ ((Bch-c) x Pch)=107.7 °C
D.F.=718 %
Q51 Tch (max) =175 C Och-c =3.8 C/W Pch (max) =39 W
TPAOS7TNOSN3 G | Pch=2.0W ATe=42.0C Tc=92.0C
INFINEON Tch = Tc + ((6ch-c) x Pch) =99.6 C
D.F.=56.9 %
Q52 Tch (max) =175 C Och-c =3.8 'C/W Pch (max) =39 W
IPAOSTNOSN3 G | Pch=27W ATc=43.0C Tc=93.0°C
INFINEON Tch = Tc + ((6ch-c) x Pch) = 103.3C
D.F.=59.0 %
D1 Tj (max) =150 C 9j-c=5.5C/W
D3SB60 Pd=22W ATc=30.0C Tc=80.0 C
SHINDENGEN [ Tj=Tc + ((8j-c) x Pd)=92.1 C
D.F.=61.4 %
D101 Tj (max) = 150 C 0j-1= 15 C/W
SINB60 Pd=22mW AT1=28.0C TI=78.0 °C
SHINDENGEN | Tj =TI+ ((6j-]) x Pd) =78.1 °C
DF.=521%
SR1 Tj (max) =150 °C 0j-c =43 C/W
BCR8PM-16LG |[Pc=0.0W ATc=37.07C Tc=87.0°C
RENESAS Tj = Tc + ((8j-¢c) x Pc) =87.0 C
D.F.=58.0 %
PC101 Tj (max) =125 C 0j-a = 500°C/W
TLP161G Pd=0.0mW ATa=30.0C Ta=80.0 °C
(LED) Tj = Ta + ((6j-a) x Pd) = 80.0 °C
TOSHIBA DF.=64.0 %
PC103 Tj (max) = 125 C 0j-c = 330°C/W
PS2861B Pd=0.9 mW ATc=23.07C Tc=73.0C
(LED) Tj = Tc + ((6j~¢) x Pd) =73.3 °C
. NEC D.F.=58.6 %
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ZWS100B
3. FESIEE EF{E Main Components Temperature Rise AT List

MODEL : ZWS100B-5

(1) HESMH Measuring Conditions

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

AT 5k CN1
Mounting Method CNI(INPUT) i
=
(BRYEHLAT @ A) Fr ;]
(Standard Mounting : A) |rerrarihs
CN1
CN1
AJIEE Vin
Input Voltage 100VAC
HAEE Vo
Output Voltage 5VDC
HA1EHR lo
Output Current 20A(100%)
2) WERR Measuring Results
AT Temperature Rise (C)
HWATF =T 10=100 %
Output Derating Ta=50°C | Ta=50°C | Ta=50°C | Ta=40°C | Ta=50°C | Ta=40°C
W& B ihg BAFE | BASAm | B A | B AR | BREEAE | BB
Location No. Part name Mounting A{Mounting B{Mounting C|Mounting D|Mounting E|Mounting F
Q1 MOS FET 63 62 68 71 68 76
Q51 MOS FET 46 49 50 51 52 57
Q52 MOS FET 46 51 52 51 55 59
D1 BRIDGE DIODE 28 28 31 36 29 38
D101 BRIDGE DIODE 31 32 34 42 34 46
SR1 TRIAC 54 52 59 62 59 66
Al101 CHIP IC 33 39 34 42 37 52
Al102 CHIPIC 36 28 43 34 33 44
A201 CHIP IC 30 24 38 27 30 40
T1 TRANS 50 48 52 54 57 61
L1 BALUN 35 29 36 46 35 40
151 CHOKE COIL 42 38 48 43 51 52
Cé6 E.CAP. 27 19 32 30 25 31
Cc7 E.CAP. 28 21 37 32 29 33
C8 E.CAP. 32 24 35 38 29 36
Cc9 E.CAP. 36 28 40 41 34 43
C10 E.CAP. 25 18 37 25 23 32
Cs1 E.CAP. 26 20 33 24 28 31
C52 E.CAP. 22 19 32 21 28 30
PC101 PHOTO COUPLER 43 40 44 49 42 54
PC103 PHOTO COUPLER 30 22 38 28 28 40
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ZWS100B

1) BIESMH Measuring Conditions

Mounting A | Mounting B | Mounting C| Mounting D{Mounting E| Mounting F
T e PR CN1
Mounting Method CN1(INPUT) L
—
(FRYEERAT : A) rf ;J
(Standard Mounting : A)  |ecrrrsmetim
CN1
CN1
AJJBE Vin
Input Voltage 200VAC
H71BE Vo
Output Voltage 5VDC
HAER To
Output Current 20A(100%)
() HEFRE Measuring Results
AT Temperature Rise (*C)
AT —F407 10=100 %
Output Derating Ta=50"C Ta=50C Ta=50C Ta=40C Ta=50C Ta=40C
S i A5 | BT GE | B Tm | WA G | B SR | B ST
Location No. Part name Mounting A[Mounting B|Mounting C|Mounting D|Mounting E|Mounting F
Q1 MOSFET 53 53 58 61 55 65
Q51 MOS FET 42 49 50 49 51 57
Q52 MOSFET 43 51 52 51 54 59
D1 BRIDGE DIODE 30 33 34 37 33 40
D101 BRIDGE DIODE 28 30 31 36 31 41
SR1 TRIAC 37 37 43 46 40 50
Al01 CHIP IC 26 32 28 35 30 43
A102 CHIP IC 29 25 40 33 30 41
A201 CHIP IC 24 23 38 27 31 40
T1 TRANS 44 45 50 49 51 57
L1 BALUN 26 21 31 34 25 31
L51 CHOKE COIL 36 37 48 42 51 52
ceé E.CAP. 20 16 27 25 20 26
Cc7 E.CAP. 21 18 33 30 25 28
C8 E.CAP. 24 20 29 31 23 31
C9 E.CAP. 27 23 33 33 27 36
C10 ‘ E.CAP. 21 17 33 24 21 29
Cs1 E.CAP. 22 20 33 24 27 31
C52 E.CAP. 18 19 31 21 28 29
PC101 PHOTO COUPLER 30 29 34 39 32 42
PC103 PHOTO COUPLER 23 21 36 26 27 38
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4. Bff= T o ER M RAE
MODEL : ZWS100B-5
S . BRZER

Electrolytic Capacitor Lifetime

Cooling condition : Convection cooling

0 n] A
fzﬁnjzg A CN1(INPUT)
t
| vin=100vAC |
Lifetime (years)
Load (%) Ta= | Ta= | Ta= =
40°C | 50°C | 60°C g
40 | 100 [ 100 | 72 o
60 | 100 | 100 | 5.4 £
80 10.0 | 83 - =
100 | 10.0 | 5.1 -
| Vin=200VAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta= =
40°C | 50°C | 60°C g
40 | 10.0 | 100 | 9.0 o
60 | 100 | 100 | 73 g
80 10.0 | 10.0 - =2
100 | 100 | 7.8 -

ZWS100B

Conditions Ta 40C: ——
50C: ———
60C: — —
12 | |
ol SN T N N N W
! ! ! Y ! ! :
| | | PN |
| | ‘ PNy | |
: : : : N\ : !
8 [ i el e B B B S
PN | i | :\\ ;
6 |t foomod R
S N N
| P~ | :
L R e S e N
2 4 ,,,,,,,,
0 |
20 40 60 80 100
Output current (%)
12 | | ; 1 )
T S | S
| | ! N ;
~. : : PN
RN ; N
8 [ R T e N I N
i i ~ i |
i ‘ AN i
6 F-ebe e S L s
F  — (USSR S NS SN S—
2 | SR VRN WU U UG SR
0 |
20 40 60 80 100
Output current (%)
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ZWS100B

Bt 75161 B jm
Mounting B = Conditions Ta 40C: ——
E 50C: ———
60C : — - —
]
CN1
Vin=100VAC | | 12
— e ML L N N S S
Lifetime (years) ‘ ; N | | § N
Load (%)| Ta= | Ta= | Ta= SR ________ \ ________ ________ AAAAAAAAAAAAAAAA
40°C | 50°C | 60°C g IR O
40 | 100 | 100 | 100 -0 R N N N A .
60 | 100 | 100 | 7.7 8
"‘?:1) i
80 | 100 | 100 | - sS4l
100 | 100 | 8.9 -
7% A S U S NS R SN SO S
0 J
20 40 60 80 100
Output current (%)
[ Vin=200VAC | 12 3 §
— 10 | o]
Lifetime (years) \\ | LN
Load (%)| Ta= | Ta= | Ta= PR _________ e “\1 ________ L iiiiiiii 777777777
40°C | 50°C | 60°C 5 N
40 [ 100 [ 100 | 97 > ]
60 | 100 | 100 | 78 £ |
[Snet
80 | 100 [ 100 | - Sl .
100 | 100 | 9.0 -
o S U N S S S ,,,,,,,,,
0 |
20 40 60 80 100

Output current (%)
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AT m C
Mounting C
| Vin=100vVAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50C | 60C
40 10.0 | 10.0 | 64
60 10.0 | 94 4.7
80 10.0 | 6.4 -
100 7.2 3.6 -
| vin=200VAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50C | 60C
40 10.0 | 10.0 | 69
60 10.0 | 10.0 | 5.1
80 10.0 | 6.4 -
100 7.2 3.6 -

ZWS100B

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

12 ; ;
10 e
i . i N\ I I
| : | N | |
N 1 1
SR N N TR N T N N U N
g N
> | N
O g oo ~ S ——— \ S S—
E . PN
- ~. ! N
2 \ \
O N SN SO SN AN St G S S S R
3 S W S N S S N
0
20 40 60 80 100
Output current (%)
12 1 1 1
10 fo
| 3 ENO | |
PN | |
\i : :
ol e N N
I T S LLITTER S T . L
£ ~. N
5] ~
¢ P AN
i P IS N N N o S DN
2 S S Sy NV MUpUP
0
20 40 60 80 100
Output current (%)
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ZWS100B

Bt 5m D CN1
Mounting D l Conditions Ta 30C: — —.
=5 40°C : ——
50C: ——~
[ Vin=100VAC | 2
Lifetime (years)
Load (%) Ta= | Ta= | Ta= e
30°C | 40°C | 50°C g
40 | 100 | 100 | 100 Sl
60 | 100 | 100 | 89 g
2
80 [ 100 [ 100 | - SR (NN S NS MU SN NN A NS N
100 | 100 | 72 -
2 | el A
0 l
20 40 60 80 100
Output current (%)
[ Vin=200VAC | 12
_ P9 U O N S N
Lifetime (years) : :
Load (%)| Ta= | Ta= | Ta= ~ gl
30°C | 40°C | 50°C §
40 | 10.0 | 100 | 10.0 y-o I N N N NN SO S N A
60 | 100 | 100 | 100 £
[T
80 | 100 [ 100 | - Soa
100 | 100 | 100 | -
2 I S SN O EO R S
O | l
20 40 60 80 100
Output current (%)
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AT T51 E
Mounting E -

| Vin=100VAC | oN1

Lifetime (years)

Load (%)| Ta= | Ta= | Ta=
40°C | 50°C | 60C

40 10.0 | 10.0 72

60 10.0 | 10.0 5.5

80 10.0 7.8 -

100 10.0 52 -

| Vin=200VAC | |

Lifetime (years)

Load (%)| Ta= | Ta= | Ta=
40°C | 50C | 60°C

40 10.0 | 10.0 | 7.8

60 10.0 | 10.0 | 5.9

80 10.0 8.4 -

100 10.0 52 -

Life time (years)

Lifetime (years)

ZWS100B

Conditions Ta 40C: ——
50C: ———
60C: — - —
12 ; 1
10 | ‘ —
| N 3
: N :
| BN
8 U D Y
I i NN
~L. b :
I e e i A S S
I N
PR ESNNRENN NEES NEUSRTNS NN NSO A AN N
2 ﬁ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
0 |
20 40 60 80 100
Output current (%)
12 : ‘
o [ -
AN 1 | |
: N | 1
U
L < \\ ””””
Ny | \\ |
P A N
N : ~
d ;
A N
2 S UG MU R
0
20 40 60 80 100
Output current (%)
R-11

TDK-Lambda



AT 518 F
Mounting F

| Vin=100VAC |

CN1

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
30C | 40C | 50C
40 10.0 | 10.0 | 10.0
60 10.0 | 10.0 8.3
80 10.0 | 10.0 -
100 10.0 6.3 -

| Vin=200VAC |

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 8.4 -

Life time (years)

Lifetime (years)

Co

12

12

10

ZWS100B

nditions Ta 30C: —. —.
40C : ——
50C: ———

| i |
20 40 60 80 100
Output current (%)
B 1 ~o ] \ ””””

| A ‘ 3 |

j
20 40 60 80 100

Output current (%o)
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ZWS100B
5. 77 /)—</ 3B Abnormal Test
MODEL :ZWS100B-5

(1) #FABREM Test Conditions
Input : 230VAC  Output: 5V,20A  Ta:25C

(2) HABRHER Test Results
( Da : Damaged )

Test position Test Test result
mode
a|lblc|d{e|flg|h|[TI]]]|k]]!I
v A ; 3
. =[{O]lO|H e
No.| o, || 7| | E BB E\2VE v c| 5|0 s
= MBIzl e e || |
Fiv . L
W
Locati Test gl g Slgl= E ?0 % g go ”’
ocation es SRR 7|5 = 5 5
No. point ‘mg oQ' E E 5 % 3 g i |5 g Note
x|Q| B8 AL
2 Z
1 Q1 DS O @) @)
2 D-G O 0|0 O Da:Ql
3 G-S O O
4 D O
5 S O O
6 G Q|0 O Da:Ql
7 Q51 D-S O OO
8 D-G O - O
9 G-S O QO |put power increase
10 D O O
11 S O] @)
12 G O O |Input power increase
13 Q52 D-S O O
14 D-G O O
15 G-S O QO |Input power increase
16 D O O
17 S O O
18 G O QO |mput power increase
19 D1 AC-AC ®) O
20 DC-DC | O O O
21 AC-DC O )
22 AC @)
23 DC @)
24 T1 5-6 e
25 7-8 @) O
26 10-11 O]0
27 1 O O
28 5 O @)
29 7 O O |mput power increase
30 9 O O
31 SR1 T1-T2 O O O|10 Da:C6,C7,C8,CY
32 T1-G | O O
33 T2-G OO0 Da:Cé6,C7,C8,C9
34 T1 O O
35 T2 O O
36 G O O
37 Cé - O O
38 - O O
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ZWS100B
6. #IRENFEX Vibration Test

MODEL : ZWS100B-5
(1) REVFERTESE Vibration Test Class

BB IEE M /A BBR Frequency variable endurance test
) FREHFHEER Equipment Used

EMIC (%) 8 I FEER : F-400-BM-E47 HNARER : 905-FN
EMIC CORP Controller Vibrator

(3) FBRSEMF Test Conditions

- R B R : 10~55Hz - IREV 5 XY, Z
Sweep frequency Direction
-8 5| R : 1.05fH - BBRE BT 1R
Sweep time 1.0min Sweep count 1 hour each
I3 . —7E 19.6m/s° (2G)
Acceleration Constant

4) RBFHE Test Method

Y HER R
AN X —4 ] Bt &
Input Connector 4 Fitting Stage
Z
RE) 7 M
Direction IREER B

Vibrator

(5) HIESLAM: Acceptable Conditions
LAFEE L 72\WVER
Not to be broken
2 BB ORI I EAE D EE L TN ER

Characteristic to be within regulation specification after the test.

(6) REFER Test Results

£ OK
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ZWS100B
7. JARX T2l —FABR Noise Simulate Test

MODEL : ZWS100B-5

1) RBRERECHIES: Test Circuit and Equipment

8%
Load
232l —4& (INS-4320(A) (A RHFFEFER)
Simulator : (Noise Laboratory Co.,LTD)
(2) FABEEM Test Conditions
"AJIBE : 100, 230VAC - JAREEE : 0~2kV
Input voltage Noise level
HEE : ERE - {iLFH : 0~360 deg
Output Voltage Rated Phase
- 71 &R : 0, 100% - R fE ' c4,—
Output current Polarity
-« JE BRI B :25°C -FInE—F LEY S
Ambient temperature Mode Common, Normal
AV : 50~1000ns - RN H IR : Line
Pulse width Trigger select

3) HIEZM: Acceptable Conditions

LAFEL2NWE
Not to be broken
2HABRF T LINE
Not to be shut down output
3. X DMEF DRV

No other out of orders
4) RBFER Test Results

&% 0K
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ZWS100B
8. B\EE A EX Thermal Shock Test

MODEL : ZWS100B-5
(1) BEAEBI% Equipment Used
TSA-70H-W : ESPEC

(2) RBRZEAM Test Conditions

lcycle
- B A PHIE B :-30C & 75°C  +75%C "
Ambient Temperature 30min
REREFRE] MZ R
Test Time - Refer to Dwg. —
RBRTAIL :100 HA7v
Test Cycle 100 Cycles
-FEEIIE =0C _
Not Operating 30min

(3) ABRFE Test Method

FHRIED® . R ERBRE AN, LR A2V TRBREITH, 1000 A7 312,
SR FIEER TIC1IRERBEL., HACRERWELHERT A,

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) MIEZM Acceptable Conditions
LR E
Not to be broken
2. ABRE DRHEIABENOEH L TN

Characteristic to be within regulation specification after the test.

(5) RERFER Test Results

&% OK
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