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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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ZWS50B
1.MTBFFHE{E Calculated values of MTBF

MODEL : ZWSS50B-5
(1) BEH5# Calculating method

JEITA (RCR-9102B) D fH REETEH SN TWVET,

ETNENOEGE T LT, BREEREREEZ b, &4 OEEIC L THRESNLET,
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.

<BEHHK>
1 1

MIBEF = = P ><1O6 H#F”ﬁh
;Lequip an(ﬁ,Gﬂ'Q)i Hhours)

i=]

hequip : AREERECIEER (BER10°RE)

Total equipment failure rate (failure,10%hours)

Ao iFHORBIE KT D HFEE (B 10°EE)

Generic failure rate for the ith generic part (failure,” 10°hours)

n i BROREBRGOMEEK
Quantity of ith generic part

n B oRRBHAEOLT I — 0

Number of different generic part categories

o iEFEBORBRAICKTIRET 77 F (n7])
Generic quality factor for the ith generic part (ng=1)

(2) MTBF{H MTBF values

Gy : Hi EEE (Ground, Fixed)

RCR-9102B
MTBF = 346,232 FFHE (hours)
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ZWS50B

28T 4 L—F 4 7 Components derating
MODEL : ZWS50B-5
(1) B 5 Calculating method

(a) BIEFE Measurihg method

- BT DIRIERAT (A) - AR :50C
Mounting method  Standard mounting (A)| Ambient temperature

- AJ1EE : 100, 200VAC - HAERE., Bt : 5V, 10A(100%)
Input voltage Output voltage & current

(b) ¥E(R Semiconductors

r—2ARE, BEEH, BRIV ERREBOES NEELRD
BRRNEHE, BEEREELOEEZRDE Lz,

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

() IC, EHL, =7 ¥4 IC, Resistors, Capacitors, etc.
FEERE, EAREE, WEE L 4 DEITFRFFEENIZASTOET,

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

(d) BEFTE K5 Calculating method of thermal impedance

fi—c = Tj(max)—Tc G 1= Tj(max) — Tl
Pc(max) Pc(max)
Te T4 V=T A T OREDL S ARE —RIT25C
Case temperature at start point of derating ; 25°C in general
Tl T AV=T A T DRRED Y — FRE —&RI225C

Lead temperature at start point of derating ; 25°C in General

Pch(max) : FKRTF ¥ F/AHEK

Maximum channel dissipation

Tj(max) : ®&EKESR (Fr X0 RE
(Tch(max)) Maximum junction (channel) temperature

Bj-c AR (F xR0 B — X E TOEYEH
(8ch-c) Thermal impedance between junction (channel) and case
0-1 CEEAA (Fr ) 05 U — RETOEER
(Bch-1) Thermal impedance between junction (channel) and lead
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ZWSS0B

() WET 4 V—T 4 7% Component derating list

Wi Vin = 100VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) = 150 °C 8ch-c =3.38 C/W Pch (max) =37 W
FMVO6N60ES | Pch=1.5W ATc=52.0°C Tc=102.0°C
FUJI ELECTRIC | Tch = Te+ ((6ch-c) x Pch)=107.1 C
DF. =714 %
Q51 Tch (max) = 175 C Och-c=3.8 'C/W Pch (max) =39 W
IPAO5S7NOSN3 G |Pch=11W ATc=36.0 °C Tc=186.0°C
INFINEON Tch = Tc + ((8ch-c) x Pch) =90.2 °C
DF.=515%
D1 Tj (max) = 150 °C 6j-1=6.0 C/W
D3SB60 Pd=22W ATI=43.0°C T1=93.0°C
SHINDENGEN | Tj =TI+ ((6j-]) x Pd) = 106.2 °C
D.F.=70.8%
PC202 Tj (max) = 125 °C 6j-c = 330 C/W
PS2861B Pd=1.8 mW ATc=25.0°C Tc=75.0°C
(LED) Tj = Tc + ((8j-¢) x Pd) =75.6 °C
RENESAS D.F.=60.5%
T 5 Vin = 200VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) = 150 C Och-c =3.38 C/W Pch (max) =37 W
FMVO6N60ES |Pch=14W ATc=42.0C Tc=92.0°C
FUJL ELECTRIC | Tch = Tc + ((6ch-c) x Pch) =96.7 °C
DF.=645%
Q51 Tch (max) = 175 °C 6ch-c =3.8 ‘C/W Pch (max) =39 W
IPAO5S7NOSN3 G |Pch=1.1W ATc=35.0C Tc=85.0°C
INFINEON Tch = Tc¢ + ((6ch-c) x Pch) = 89.2 °C
D.F.=51.0%
D1 Tj (max) = 150 °C 0j-1=6.0 C/W
D3SB60 Pd=13W AT1=30.0°C T1=80.0 °C
SHINDENGEN | Tj = T1+ ((8j-1) x Pd) =87.8 °C
DF.=585%
PC202 Tj (max) = 125 °C 6j-c = 330 ‘C/W
PS2861B Pd=1.8mW ATc=22.0°C Tc=720°C
(LED) Tj = Tc + ((8j-c) x Pd) =72.6 °C
RENESAS D.F.=581%
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3.EEHMIRE EHME Main components temperature rise AT list
MODEL : ZWS50B-5

(1) JEZM: Measuring conditions

ZWS50B

Mounting A | Mounting B | Mounting C | Mounting D|Mounting E{ Mounting F
i ik FIN CN1
Mounting method CN1(NPUT) J !
B 1
(RHEELT : A) rf Ila ;j
(Standard mounting : A) |EEmeeaides N
'? CN1
CN1 CN1
AJIEE Vin
Input voltage 100VAC
HEE Vo
Output voltage 5VDC
H B o
Output current 10A(100%)
() PIERE R Measuring results
AT Temperature rise (C)
HAF 4 v—F 47 T0=100 %
Output derating Ta=50C Ta=45C | Ta=50C | Ta=40C
HamE s Handi Bfram | BAAm | RAGm | B Gm | B SR | BRI
Location No. Part name Mounting A | Mounting B | Mounting C | Mounting D| Mounting E | Mounting F
Q1 MOS FET 52 50 49 59 56 61
Q51 MOS FET 36 ‘38 33 38 44 42
D1 BRIDGE DIODE 43 37 40 47 42 48
A202 CHIP IC 32 22 33 31 33 38
A301 CHIP IC 33 24 36 29 38 41
T1 TRANS 56 52 50 56 59 62
T51 TRANS 50 47 45 47 56 55
L1 BALUN 49 48 47 59 46 55
151 CHOKE COIL 35 30 31 31 41 39
Cs E.CAP. 30 24 32 34 33 35
Cs2 E.CAP. 25 20 26 24 31 30
PC202 PHOTO COUPLER 25 15 30 22 28 33
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© (D) FESEME Measuring conditions

ZWSs0B

Mounting A | Mounting B | Mounting C|Mounting D|Mounting E| Mounting F
Bt 5 CN1
Mounting method CNI(INPUT) : i
o
(BEHERRLS : A) rf ;J
(Standard mounting : A) | rsrerrErercs
‘-.T.—— CN1
CN1
ANEE Vin
Tnput voltage 200VAC
HIEE Vo
Output voltage S5VDC
H &R To
Output current 10A(100%)
) FIEREF Measuring results
AT Temperature rise (*C)
HBATF 4 v—F 47 To=100 %
Output derating Ta=50"C Ta=45C | Ta=50°C | Ta=40°C
&= LA mftAm | mEEm | BREEAW | REAR | B AR | B SR
Location No. Part name Mounting A | Mounting B | Mounting C] Mounting D| Mounting E | Mounting ¥
Qt MOS FET 42 41 41 49 44 50
Q51 MOS FET 35 36 32 37 40 40
D1 BRIDGE DIODE 30 26 29 35 29 35
A202 CHIPIC 26 19 28 27 27 32
A301 CHIPIC 30 23 34 28 34 38
T1 TRANS 46 44 43 48 48 52
T51 TRANS 45 41 41 42 47 48
L1 BALUN 24 24 23 33 22 28
Ls1 CHOKE COIL 33 28 29 29 36 35
Cs E.CAP. 24 19 27 28 25 29
C52 E.CAP. 23 19 24 23 27 27
PC202 PHOTO COUPLER 22 14 27 20 24 29
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MODEL : ZWS50B-24

ZEmE - BRER
Cooling condition : Convection cooting

ZWS50B

4. BIR T Y HEEFH METSAME Electrolytic Capacitor Lifetime

BT A A
Mounting A CNLONPUT) Conditions Ta 40C: ——
50C: ———
d/ 60C: — —
[ Vin=100vAC | 12 1 1
Lifetime (years) 10 \
Load (%)| Ta= | Ta= | Ta= N ) 1 ) \i‘\\ |
40°C | 50C | 60C 8 o \\
40 [ 100 | 100 | 65 2 ~. ] N
I e B ST T N
60 10.0 | 10.0 | 5.2 £ | ~L N
3 AR AN
80 100 | 69 - = J N N N N
100 | 64 | 32 - N
2 OO U U Uy A U TS U SRS R N
0
20 40 60 80 100
Output current (%)
| Vin=200VAC | 12 — - ;
Lifetime (years) 10 P i\\ 77777777
Load (%)| Ta= | Ta= | Ta= : | \i\\\i 5 ‘
] ) , 7 O N P AN T S —
40°C | 50°C | 60°C 3 N
| i : i N i
40 | 10.0 | 100 | 6.0 2 A
& 6 T prmees [ R
60 100 | 9.0 | 45 £ SEREN U 0
i £ I |
80 100 74 S| 4 A,,,,,,,_,,,,,,,A,,,,,,,,7,,,,,,,:,‘,:,<,‘;‘,,,,,,Vj,,,_,‘,,T_,‘,_“,:r ,,,,,,,,
100 | 10.0 | 5.6 - T |
p R e e S
0 | | i\
20 40 60 80 100
Output current (%)
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At 75 B
Mounting B

| Vin=100VAC |

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
. 40°C | 50C | 60°C
40 10.0 | 10.0 6.9
60 10.0 | 10.0 6.0
80 10.0 8.5 -
100 8.0 4.0 -

| Vin=200vAC |

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50°C | 60°C
40 10.0 | 10.0 6.5
60 10.0 | 10.0 52
80 10.0 8.5 -
100 10.0 | 6.5 -

ZWS50B

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

12

10

Lifetime (years)
N

20 40 60 80 100
Output current (%)

12

10 o e~

Lifetime (years)
(@)Y
T
j

20 40 60 80 100
Output current (%)
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Bfrhm C
Mounting C

ZWS50B

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

[ Vin=100VAC | 12
Lifetime (years) 10
Load (%)| Ta= | Ta= | Ta= a8
40°C | 50°C | 60°C §
40 10.0 | 10.0 | 69 S &
60 | 100 | 100 | 5.6 g
]
80 10.0 | 7.4 - =y
100 | 68 | 34 | -
2
0 !
20 40 60 80 100
Output current (%)
| Vin=200VAC | 12
Lifetime (years) 10— """"" \\\ 77777777
Load (%)| Ta= | Ta= | Ta= S \\\\
40°C | 50°C | 60°C 5 e NN
40 | 10.0 | 10.0 | 6.0 2 o T~
S S — S 5 S S S
60 | 100 | 9.0 | 45 £ ~o |
] < IR
i 80 100 77 — 4 . i,,,,,,,‘,:,,,_,,,,:, _______ .L\ ,'_.w_{‘: __________________________________
100 | 100 | 6.5 - e
Y NSNS RO AU R S N N U S
O J | | |
20 40 60 80 100
Output current (%)
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B3 16 D
Mounting D

| vin=100vAC |

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50C | 60°C
40 10.0 | 10.0 6.9
60 10.0 | 10.0 5.4
80 100 | 79 -
100 7.4 - -

| vin=200VAC |

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50C | 60C
40 10.0 | 10.0 6.5
60 10.0 | 938 49
80 10.0 8.0 -
100 10.0 - -

ZWSS50B

Conditions Ta 40C: ——

12

10

=]

Life time (years)
(@)

12

10

Lifetime (years)
(@)Y

50C: ———
60C: —--—

20 40 60 80 100
Output current (%)
T —
| . S I '
i H 1 N :
: : N 1
| i | LN
e e A D R —
i | | NN
R SR N N U N R
20 40 60 80 100
Output current (%)
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AT 5H B
Mounting E
-
=
CN1
| Vin=100VAC |

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50C | 60°C
40 10.0 | 9.0 4.5
60 | 10.0 | 6.4 32
80 7.4 3.7 -
100 2.6 1.3 -

| Vin=200VAC |

Lifetime (years)

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

40 100 | 7.0 3.5

60 10,0 | 56 2.8

80 8.4 4.2 -

100 6.0 3.0 -

ZWS50B

Conditions Ta 40C: ——

12

10

12

Lifetime (years)

50C : ———
60°C : — - —

Life time (years)
(o))

~

PN i
e e I

1 N 1

1 LN 1

1 : N
IS S NN

| : ; R R
20 40 60 80 100
Output current (%)

20 40 60 80 100
Output current (%)
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ZWS50B

EUft 751 F
Mounting F Conditions Ta 30C: —.—.
ﬁﬂ : 40C: ——
50C: ——-
CN1
| Vin=100VAC | 12
‘ 10

Lifetime (years)

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

40 10,0 | 10.0 | 10.0

60 10.0 | 10.0 | 9.8

80 10.0 | 10.0 6.5

100 10.0 5.6 -

| Vin=200VAC |

o0

Life time (years)
N

Lifetime (years)

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

40 10.0 | 10.0 | 94

60 10.0 | 10.0 8.0

80 10.0 | 10.0 6.5

100 10.0 | 9.8 -

2 S U s S EOOUP U NP
O I
20 40 60 80 100
Output current (%)
12
0 e
R e i R e e
S .
.g I i T SRR RN
8
S U SR S S
2 OO ORI PRV SR S
0
20 40 60 80 100
Output current (%)
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ZWSS50B
577/ —~</VAB% Abnormal test

MODEL - ZWS50B-5

(1) REXEMH Test conditions
Input : 265VAC  Output: 5V, 10A  Ta:25C

(2) RBFER Test results
( Da : Damaged )

Test position Test Test result
mode
a|blcjdje| f]lgth|I]|jlki|l
E
v T =lolo|m & z
3
No.| wmao. |smar| | L | E\BIBITIE ) v c|n| o %
£ M E x| | |||
[N e L
= = ]
Location| Test |E|§| ol 2| 2| g gﬂ —‘33 é’ %D 4
No. point “m% 8 = g & % b5 § i aE g Note
“lAal 2 A
= Z
1 Ql D-S O 010 Q Da: 2201
2 D-G {QO OO Q Da: Ql, 7201, A202, R111
3 G-S O O
4 D O O
5 S O O
6 G @) Q10 O Da: Ql, 7201, R113
7 Q51 D-S O O
8 D-G O O
9 G-S O O |mput power increase
10 D O O
11 S O O
12 G O O |mput power increase
13 Cs O O O
14 O
15 C9 O O
16 O
17 C52 O 010
18 O O |Output ripple increase
19 Dl AC-AC | O QO O
20 DC-DC | O O Q
21 AC-DC | O O O
22 AC O QO
23 DC O O
24 | D102 AK | O 010 O Da: Ql, 7201, R113
25 A O
Da Q1, 7201, A202, R111,
26| T1 1.3 O O O R112Q
27 5-6 O O
28 7-8 Q 010
29 10-11 |1 O O
30 1 O O
31 5 O O
32 8 O (O |mput power increase
33 11 O O |Iput power increase
34 T51 1-2 O O
35 A-B O O |Input power increase
36 1 O (O |mput power increase
37 A O O
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ZWS50B
6. IREIFER Vibration test

MODEL : ZWS50B-5
(1) IREVFRBRFELH Vibration test class

5 [EEN LML BR Frequency variable endurance test
) EARERBRIERE Equipment used

EMIC (¥) 84 - HIfHES  : F-400-BM-E47 - INEEER : 905-FN
EMIC CORP Controller Vibrator

(3) ABREAM: Test conditions

- R L : 10~55Hz - IREV A X, Y,Z
Sweep frequency Direction
12 2| RERE - 1.055f8 - BRI & AR 1R
Sweep time 1.0min Sweep count 1 hour each
« I EE i —7E 19.6m/s” (2G)
Acceleration Constant

(4) ABFHIE Test method

Y HERE
D.UT.

Bfta

AT 1%+ X —$—
4 Fitting Stage

Input Connector

V4

EEN S M

Direction e R
Vibrator

(5) HIESZAF Acceptable conditions
LR L2V
Not to be broken
2ARERE DREIIVIHENOEH L TV ARWE

Characteristic to be within regulation specification after the test.

(6) PABRFER Test results

&% OK
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ZWSS50B

7.7 A4 XX 2 b— FRBR Noise simulate test
MODEL : ZWS50B-5

(1) REREIEE K CHIESS Test circuit and equipment

o l—4# : INS-4320(A) (/A XHFFEFT)
Simulator : (Noise Laboratory Co.,LTD)

(2) RBREAF Test Conditions

- ANTEE : 100, 230VAC - ) A XEIE : 0~2kV
Input voltage Noise level
-HAEE : ENE - (LFH : 0~360 deg
Output voltage Rated Phase
- I E R : 0, 100% - R c+,—
Output current : Polarity
- BFERE :25°C - FinE— R ' S —w
Ambient temperature Mode Common and normal
AV : 50~1000ns - U FER : Line
Pulse width Trigger select

(3) BIEZ&M Acceptable conditions

1HRE L2V E
Not to be broken
QHABF D LianE
Not to be shut down output
3 X DMEEDLRNE

No other out of orders

(4) RBHE R Test results

% OK
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ZWS50B
8. B BBR Thermal shock test

MODEL : ZWS50B-5
(1) FEREHEISR Equipment used
TSA-70H-W : ESPEC

(2) REREAF Test conditions

leycle
- FEIR A IR :-30C & 75C  +75°C ——e
Ambient temperature 30min
- PR IRF ] : B R
Test time Refer to dwg. B
N 100 YA 7L
Test cycle 100 cycles
- FEBIE 30T ,
Not operating 30min

(3) RBRFTIE Test method

PMBIEOR, B2 BIRITNIC A, ERY A 2 L TRBAFT S, 10094 2 LEIC,
EREZHERETIC LEMEE L, HOICRRRA2VEEHRT 5,

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) HIFESM: Acceptable conditions
LHEE L2 VE
Not to be broken
2.RBRE OREIIEMEN O EB L TV RNE

Characteristic to be within regulation specification after the test.
(5) RBVER Test results

% OK
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