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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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ZWS100BAF
1. MTBFEIE{E Calculated Values of MTBF

MODEL : ZWS100BAF-5
(1) B Calculating Method

JEITA (RCR-9102B)DH i S EE THEHSh TnET,

FNENOEHET LI, TABERAD G201, 2 D RBUZE > TRESNET,
Calculated based on part count reliability projection of JEITA (RCR-9102B).

Individual failure rates Ag is given to each part and MTBEF is calculated

by the count of each part.

<EHA>
1 1

MIBF = = x10°
" FRERE(H
;Lequip Zni(ZGEQ)i H(Hous)

i=

hequip : HEARMIER (B 10°R /)
Total Equipment Failure Rate (Failure 106Hours)

ho i BB ORBHSIC T HHEE (S, 10°R /)
Generic Failure Rate for The ith Generic Part (Failure,” 106Hours)

n,  iEFEBEORBESOMEE
Quantity of ith Generic Part

n (B o RBEES DA T — D
Number of Different Generic Part Categories

1 I EFEORBEMISETTOMET 77 F (ng=1)
Generic Quality Factor for The ith Generic Part (ng=1)

(2) MTBF{E MTBF Values

Gy : Hi_EEE (Ground, Fixed)

RCR-9102B
MTIBF = 227.177 REfE (Hours)
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ZWS100BAF

2. WhT 4L —F 427 Components Derating
MODEL : ZWS100BAF-5
(1) EH 5 Calculating Method

(a) HIZB S Measuring method

Bt ARERAT A - JE) PR BE :50°C
Mounting method  Standard mounting : A| Ambient temperature

-ATEE :100, 200VAC -HAEE. B :5V, 20A(100%)
Input voltage Output voltage & current

(b) *EFE{K Semiconductors

r—2RE, BEEN . BEALVERREBOES REELRD

RNER. e RBELOLBERDELE,

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

(c) IC, #&H, =T Y% IC, Resistors, Capacitors, etc.
JEPREE., (ERNRRE, BB 2L 4 OEIXRFEENICATHET,

Ambient temperature, operating condition, power dissipation and so on are within
derating criteria.

(d) ZMEHTEHFIE Calculating method of thermal impedance

pioo WO ~Te | T =TI
Pch(max) Pch(max)
Te T AV =T T OWEED T —ARE —RIZ25C
Case Temperature at Start Point of Derating ; 25°C in General
Tl LT AV =T AT OREDV—REE —&iz25C

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

Pch(max) :mAFyRAER
Maximum Channel Dissipation

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

6j-c AR (T Y RN —AETORETT
(Bch-c) Thermal Impedance between Junction (channel) and Case
6j-1 R RDBI—RETORES

Thermal Impedance between Junction and Lead
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(2) BT AL —7F 17K Component Derating List

ZWS100BAF

HWanE s Vin=100VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) = 150 °C fch-¢c =3.7 'C/W Pch (max) =34 W
IPA60R199CP Pch=16W ATe=52.0C Te=102.0 C
INFINEON | Tch= Te+ ((8ch-c) x Pch)=107.9 °C
DF.=71.9 %
Q2 Tch (max) = 150 °C fch-c =3.125 'C/W Pch (max) =40 W
2SK3561(Q) | Pch=15W ATc=51.0C Te=101.0 °C
TOSHIBA Tch = T¢ + ((6ch-c) x Pch) = 105.7 C
D.F.=70.5 %
Q3 Tch (max) = 150 °C fch-c = 3.125 'C/W Pch (max) =40 W
2S8K3561(Q) Pch=15W ATc=51.0C Te=101.0°C
TOSHIBA Tch = Te + ((8ch-c) x Pch) = 105.7 °C
D.F.=70.5 %
Q51 Tch (max) =175 C Och-c =3.8 ‘C/W Pch (max) =39 W
IPAOSTNOSN3 G | Pch=0.9W ATc=150.0C Tc=100.0C
INFINEON | Tch = Tc + ((8ch-c) x Pch) = 103.4 °C
DF.=59.1%
Q52 Tch (max) =175 C 8ch-c =3.8 °C/W Pch (max)=39 W
IPAOS7TNOSN3 G |Pch=12W ATe=352.0C Te=102.0°C
INFINEON Tch = Tc + ((6ch-c) x Pch) = 106.6 C
D.F.=60.9 %
D1 Tj (max) = 150 °C 0j-1= 6.0 C/W
D3SB60 Pd=25W ATc=55.0TC Tc=105.0°C
SHINDENGEN | Tj = Tc + ((8j-]) x Pd) = 120.0 °C
D.F.=80.0 %
D103 Tj (max) = 150 °C 0j-c =4.0 'C/W
DESL60U Pd=09W ATc=157.0°C Tc=107.0°C
SHINDENGEN | Tj = Te + ((8j-c) x Pd) = 110.6 °C
DF.=73.7%
PC102 Tj (max) = 125 °C 0j-c = 330°C/W
PS2861B Pd=09mW ATc=37.0°C Tc=87.0°C
(LED) Tj = Te + ((8j-c) x Pd) = 87.3 °C
NEC DF.=69.8 %
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ZWS100BAF

WanE e Vin = 200VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) =150 °C Och-c =3.7 C/W Pch (max) =34 W
IPA60R199CP Pch=0.8W ATce=42.0°C Tc=92.0 °C
INFINEON Tch= Tc+ ((Bch-¢) x Pch)=95.0 °C
D.F.=63.3 %
Q2 Tch (max) = 150 °C fch-c = 3.125 ‘C/W Pch (max) =40 W
2SK3561(Q) |Pch=15W ATc=46.0 °C Te=96.0 C
TOSHIBA Tch = Tc¢ + ((Bch-c) x Pch) =100.7 °C
D.F.=67.1 %
Q3 Tch (max) =150 C Och-c =3.125 ‘C/W Pch (max) =40 W
2S8K3561(Q) |[Pch=1.5W ATc=45.0°C Te=95.0 °C
TOSHIBA Tch = Tc + ((6ch-c) x Pch) = 99.7 °C
D.F.=66.5 %
Q51 Tch (max) = 175 °C och-c = 3.8 C/W Pch (max) =39 W
IPAO5S7NOSN3 G |Pch=09W ATc=47.0C Te=97.0C
INFINEON Tch = Tc + ((6ch-c) x Pch) = 100.4°C
D.F.=57.4 %
Q52 Tch (max) =175 C Och-c = 3.8 'C/W Pch (max) =39 W
IPAOSTNOSN3 G |Pch=12W ATc=49.0 °C Te=99.0 °C
INFINEON Tch = Tc + ((Bch-c) x Pch) =103.6 °C
D.F.=59.2 %
D1 Tj (max) = 150 C 0j-1= 6.0 C/W
D3SB60 Pd=13W ATc=35.07C Tc=85.0°C
SHINDENGEN | Tj = Tc + ((8j-1) x Pd) =92.8 °C
DF.=61.9 %
D103 Tj (max) = 150 °C 0j-c = 4.0 C/W
DESL60U Pd=09W ATc=50.0C Te=100.0 °C
SHINDENGEN | Tj = Tc + ((8j-c) x Pd) = 103.6 °C
D.F.=69.1 %
PC102 Tj (max) = 125 °C Bj-c = 330°C/W
PS2861L1 Pd=0.9mW ATc=350C Tc=85.0C
(LED) Tj = Tc + ((8j-c) x Pd) =853 °C
NEC DF.=682 %
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3. FEHMIEE EHME Main Components Temperature Rise AT List

MODEL : ZWS100BAF-5

(1) HIZEZMH Measuring Conditions

ZWS100BAF

Mounting A | Mounting B | Mounting C | Mounting D|Mounting E| Mounting F
B Ik FIN CN1
Moumnting Method CNI(INPUT) ‘[ l
N S |
(RHERAT 1 A) rf !Ig ,ﬂ
ing : e
(Standard Mounting : A) ? .
CN1 CNI
AJIBEE Vin
Input Voltage 100VAC
HAEE Vo
Output Voltage 5VDC
HAER To
Output Current 20A(100%)
) BIERE Measuring Results
AT Temperature Rise (C)
HAF =T 407 10=100 %
Output Derating Ta=50"C | Ta=50°C | Ta=40°C | Ta=30C | Ta=40°C | Ta=30C
WmES s BT Gm | BT | A AR | B AR | B A | B AT
Location No. Part name Mounting A|Mounting B|Mounting C|Mounting D|Mounting E|Mounting F
Q1 MOS FET 52 52 56 66 59 59
Q2 MOS FET 51 53 58 63 62 62
Q3 MOS FET 51 50 57 60 61 59
Q51 MOS FET 50 51 49 54 54 56
Q52 MOS FET 52 53 51 55 57 58
D1 BRIDGE DIODE 55 58 52 65 53 63
D103 DIODE 57 49 58 64 58 70
A101 CHIP IC 49 48 43 56 48 57
A102 CHIP IC 43 36 51 45 53 57
A201 CHIP IC 34 25 39 31 43 41
T1 DRIVE TRANS 46 51 45 57 52 56
T2 TRANS 49 46 47 51 56 55
L1 BALUN 35 32 39 54 33 36
12 BALUN 46 43 45 59 41 51
L3 CHOKE COIL 50 50 43 58 47 47
L51 CHOKE COIL 45 39 47 43 56 48
Cé E.CAP. 43 45 46 55 51 49
C51 E.CAP. 25 20 31 23 34 27
C52 E.CAP. 25 20 33 22 35 28
PC102 PHOTO COUPLER 37 27 38 35 45 46
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1) HIESMH Measuring Conditions

ZWS100BAF

Mounting A | Mounting B | Mounting C| Mounting D|Mounting E| Mounting F
i e RS FIN CN1
Mounting Method CN1(INPUT) J !
] W |
(BEEA  4) t ||g #
(Standard Mounting : A)  |esromrorhe n
E‘T‘: CN1
CN1 CN1
AJIEE Vin
Input Voltage 200VAC
Hif1BHE Vo
Output Voltage 5VDC
HAER o
Output Current 20A(100%)
(2) HIERSR Measuring Results
AT Temperature Rise (°C)
HAOFv—F 007 10=100 %
Output Derating Ta=50°C | Ta=50°C | Ta=40°C | Ta=30°C | Ta=40°C | Ta=30C
i 5 W ind e | BT | B s | B G | B SR | B A
Location No. Part name Mounting A|Mounting B|Mounting C{Mounting D|Mounting E{Mounting F
Q1 MOS FET 42 41 43 54 45 46
Q2 MOS FET 46 47 50 57 53 54
Q3 MOS FET 45 44 49 54 51 51
Qs1 MOS FET 47 48 46 51 50 53
Q52 MOS FET 49 51 48 52 53 55
D1 BRIDGE DIODE 35 37 33 46 34 42
D103 DIODE 50 43 49 57 48 60
Al01 CHIP IC 40 39 34 48 37 46
Al02 CHIP IC 41 34 46 43 47 51
A201 CHIP IC 33 24 38 31 39 39
T1 DRIVE TRANS 39 43 38 50 42 47
T2 TRANS 48 45 48 51 52 53
L1 BALUN 19 17 22 37 18 20
L2 BALUN 25 24 25 41 22 30
L3 CHOKE COIL 38 39 32 48 35 36
L51 CHOKE COIL 45 39 46 43 53 47
C6 E.CAP. 42 39 39 49 42 42
Cs1 E.CAP. 25 19 31 23 31 26
C52 E.CAP. 25 20 33 22 33 27
PC102 PHOTO COUPLER 35 26 36 35 40 43
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ZWS100BAF
4. B TUOPHEEHFMEEM  Electrolytic Capacitor Lifetime
MODEL : ZWS100BAF-5
ZEWRAF . BRZEE

Cooling condition : Convection cooling

At Hm A CNI@PUD

Mounting A Conditions Ta 40C: ——
50C: ———
ﬂ/ 60C: — —
[ Vin=100VAC | 12
Lifetime (years)
Load (%)| Ta= | Ta= | Ta= -
40°C | 50°C | 60°C g
40 | 100 | 60 | 3.0 o
60 | 98 | 49 | 24 £
&
80 74 | 3.7 - 3
100 | 52 | 26 -
0 |
20 40 60 80 100
Output current (%o) :
[ Vin=200vAC | 12
Lifetime (years)
Load (%)| Ta= | Ta= | Ta= -
40°C | 50°C | 60C g
40 | 100 | 74 | 37 o
60 | 100 | 60 | 3.0 £
&
80 9.1 | 46 - 3
100 | 56 | 2.8 -
O -
20 40 60 80 100

Output current (%)
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K717 B
Mounting B
| Vin=100vAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50C | 60C
40 10.0 | 74 3.7
60 10.0 | 52 2.6
80 7.4 3.7 -
100 4.9 2.4 -
| Vin=200VAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50°C | 60C
40 10.0 | 8.0 4.0
60 10.0 | 65 32
80 9.8 4.9 -
100 6.9 3.5 -

ZWS100BAF

Conditions Ta 40C: ——
50C: ———
60C: — —
12
B
[}
e}
o
£
it
= |
0 i
20 40 60 80 100
Output current (%)
12
g
Ns’
[b)
E
&
3
0
20 40 60 80 100

Output current (%)
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ZWS100BAF

Bt 4 C o

Mounting C Conditions Ta 30C: —.—.
] 40C : ——mee
Ell S0C : ——-
u
r 12
| Vin=100VAC | N

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
30°C | 40C | 50°C
40 10.0 | 10.0 9.1
60 10.0 | 10.0 5.6
80 10.0 | 74 3.7
100 8.5 4.3 -

Life time (years)

I R B R B
0 L !
20 40 60 80 100
Output current (%)
12

| Vin=200VAC |

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
30°C | 40°C | 50C
40 10.0 | 10.0 | 9.1
60 10.0 | 10.0 6.9
80 10.0 | 9.8 49
100 10.0 | 6.9 -

Lifetime (years)

20 40 60 80 100
Output current (%)
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Bt 5 D Nl
Mounting D i
| vin=100vAC |

Lifetime (years)

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

40 10.0 | 10.0 | 10.0

60 10.0 | 10.0 7.4

80 10.0 8.5 43

100 9.1 4.6 -

| 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 8.5

80 10.0 | 10.0 6.0

100 10.0 6.9 -

Life time (years)

Lifetime (years)

ZWS100BAF

Conditions Ta 20C: ----.
30C: — . —
40C : ——

12

20 40 60 80 100
Output current (%)

12

10

20 40 60 80 100
Output current (%)
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ZWS100BAF

B I7 M E
Mounting E Conditions Ta 30C: — —.
40C: ——
50C: ——-—
12
| Vin=100VAC | oNt

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
30°C | 40°C | 50C
40 10.0 | 100 | 6.5
60 100 | 9.1 4.6
80 10.0 | 5.6 2.8
100 6.0 3.0 -

Life time (years)

20 40 60 80 100
Output current (%)

12

| Vin=200VAC |

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
30°C | 40°C | 50C
40 10.0 | 10.0 8.0
60 10.0 | 10.0 6.0
80 10.0 8.5 4.3
100 100 | 5.6 -

Lifetime (years)

20 40 60 80 100
Output current (%)
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ZWS100BAF

Bt 5 F
Mounting F Conditions Ta 20C: ----.
)'ﬂ 30C: — —
40C: ——
CN1
[ Vin=100VAC | 12

10

Lifetime (years)
Load (%)| Ta= | Ta= | Ta= g
20°C | 30C | 40C
40 10.0 | 10.0 | 10.0
60 10.0 | 10.0 | 9.8
80 10.0 | 10.0 | 6.0
100 10.0 | 6.9 -

Life time (years)
(=)

D ]
0
20 40 60 80 100
Output current (%)
12
| Vin=200vAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta= ~
20°C | 30°C | 40°C 5
40 | 100 | 100 | 100 Tg6 AU S N N TSSOSOt SO S S
60 | 10.0 | 10.0 | 10.0 5
80 | 100 [ 100 | 85 1 S SO SO SO
100 | 10.0 | 10.0 | -
A e S M R
0 1
20 40 60 80 100

Output current (%)
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ZWS100BAF
5. 77 /)—</VikBX Abnormal Test

MODEL : ZWS100BAF-5

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

(2) RAEBAEFR Test Results
(Da : Damaged )

Test position Test Test result
mode
albflc|dle|{f|lglh|[T]jlk]|]1]
|-
ik =|lolo|w|Z|=
No.| o, |pumsr| 7 | L| % B BRI R ) T ol e 5 -
= MBlz P e8| |
[ e |
= | 3 g E C‘C\.)D
Location| Test [E| G| e —94; 215 2 gﬂ é f:? _g:‘v g N
No. point |G | & | & & a2 VE) 3152 ol° g o
sl b
1 Q1 D-S O Ol O O Da:D101,R104
2 D-G |O ol0 @) Da: Q1, D102, A101
3 G-S O QO |Power Factor Low
4 D O |Power Factor Low
5 S O : QO |Power Factor Low
6 G O @) Da:Ql, D101
7 Q2 D-S O O]
8 D-G O 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 O ®)
15 G-S O O
16 D O
17 S O O
18 G O
19 Q51 D-S O O
20 D-G O O
21 G-S O QO |Input Power Increase
22 D O
23 S O O
24 | G QO |Input Power Increase
25 Q52 D-S O
26 D-G O O
27 G-S O O |Input Power Increase
28 D O
29 S O O
30 G @) O |mput Power Increase
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ZWS100BAF

( Da : Damaged )

Test position Test Test result
mode
ajb|lc|dle|f|lg|lh|TI]jlk]|!l
b
ik =lo|o|w|Z|=
No.%ﬁ%No.ﬁﬁ%??;ﬁﬁg;ﬁ%%]VCng:OD FTe=
: - MR =z el e ||| s
rl i L
= | o
Locati T £ § IR ; £ glg
ocation e‘st slg 214 ;/:3 g Pl = z £l Note
No. point |2 | O | ™ r% Al&E132|E 9 =
=R Z |2
31 Cé6 @) O|0O O Da:D1,D101,R104
32 O O|0 O Da: Q1
33 Cs1 @) O[O
34 O |Output Ripple Increase
35 D1 AC-AC | O O O
36 DC-DC | O 0|0 O Da: D1
37 AC-DC | O O O
38 AC @) O
39 DC O O
40 D103 A-K O OO O Da:Q1,D101
41 A O OO O Da: Q1
42 D109 A-K O O
43 A O QO |Input Power Increase
44 D111 A-K O O
45 A (@) QO |Input Power Increase
46 T1 1-2 O O
47 6-7 O O]
48 1 O O
49 6 O O
50 T2 1-2 @) O
51 7-8 O O
52 10-11 | O 0o
53 1 O O
54 4 @) O
55 7 O QO |mput Power Increase
56 9 @) O
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ZWS100BAF
6. IRENFBE Vibration Test

MODEL : ZWS100BAF-5
(1) #REIBYEES Vibration Test Class

75 IR BT AFRER  Frequency variable endurance test
(2) EAFEEREBRIEE Equipment Used

EMIC (¥k) &L - I ER : F-400-BM-E47 - IR : 905-FN
EMIC CORP ' Controller Vibrator

(3) AERSEMH: Test Conditions

- JE I i B : 10~55Hz IREI W X, Y, Z
Sweep frequency Direction

EGGIESE] : 1.055 A RBRER D & 05 A 1R
Sweep time 1.0min Sweep count 1 hour each

- N EE . —7E 19.6m/s° (2G)
Acceleration Constant

(4) FBRF51E Test Method

Y B
/" D.UT.
o A&

A A5+ X —i*—
V4 Fitting Stage

Input Connector

y4

RE M

Direction IRENFABRIE
Vibrator

(5) HIELM: Acceptable Conditions
LREEEL 2
Not to be broken
2 FRERR OFRHEIIWIHENOEE L TORNWE

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

&1 OK
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ZWS100BAF
7. /AR 2L —F 3B Noise Simulate Test

MODEL : ZWS100BAF-5

1) REREE KX CHIES Test Circuit and Equipment

=R
Load
3 3z2lb—& (INS-4320(A) (VA ZFFZEFT)
Simulator (Noise Laboratory Co.,LTD)
@) RERZEM Test Conditions
-ANEE : 100, 230VAC « JAREE 1 0~2kV
Input voltage Noise level
-HAEE : RS (AL AH : 0~360 deg
Output Voltage Rated Phase
-tH B : 0, 100% - P, —
Output current Polarity
- B FRIREE :25°C -Hlne—R =S 1V
Ambient temperature Mode Common, Normal
AV : 50~1000ns -RNUATERIR : Line
Pulse width Trigger select

(3) HELM Acceptable Conditions

LAREL R NE
Not to be broken
2HABF T L7 NE
Not to be shut down output
3ZEDMEBEHEDOINE

No other out of orders
4) HBHER Test Results

&1 OK
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ZWS100BAF
8. fEEABR Thermal Shock Test

MODEL : ZWS100BAF-5
(1) FEHFHIEF Equipment Used
TSA-70H-W : ESPEC

(2) FBRSGM Test Conditions

leycle
- BRI A PR :-30C & 75°C +75C —
Ambient Temperature 30min
- PR ERF ] KR
Test Time Refer to Dwg. B
R A7 1100 HA7
Test Cycle 100 Cycles
FEENE -30C :
Not Operating 30min

(3) RABRF5IE Test Method

MERIE % R REZEBRE AN, BV A7V CRERETTY, 100127V,
HER A FEIRER FIC1IBBEEL., HOCBEE RN WELHERT 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) HEZME Acceptable Conditions
1LIFEL2NWE
Not to be broken
2R ORI HIEENSEH L TORNWE

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

&% OK
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