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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.

TDK-Lambda 218



ZWS300RC
. MTBF#HE Calculated Values of MTBF

MODEL : ZWS300RC-24
(1) EHF# Calculating Method

JEITA (RCR-9102B)DH it i UL CRIHS L TWET,

TNENDOTET LI, FESE RN G- 25610, &% ORI > TRESNET,

Calculated based on part count reliability prediction of JEITA (RCR-9102B).

Individual failure rates Ag is given to each part and MTBEF is calculated by the count of each part.

<BH >

MTBF =

7 x10° = n; x10° B (Hours)
equip z ni (/IG 7Z-Q )i

i=1

Aequip : HEZRHCIESR (HEEL / 100
Total Equipment Failure Rate (Failure / 10°Hours)

Ag : 1 H OB SIS (bR 4k / 10°MEf)
Generic Failure Rate for The ith Generic Part (Failure / 10°Hours)

n; i % H OB a OE K
Quantity of ith Generic Part

n : BlrosTeREE MO T IV — D
Number of Different Generic Part Categories

nQ c 1 HORBE ST DM E T 77 % (ng=1)
Generic Quality Factor for The ith Generic Part (mg=1)

(2) MTBF{& MTBF Values
Gy : Hi EREE (Ground, Fixed)

RCR-9102B
MTBF = 204,047 IKE[#] (Hours)
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ZWS300RC

2. ¥ET AL —T 427 Components Derating
MODEL : ZWS300RC-24

(1) EHF#E Calculating Method
(a) FIEFH1E Measuring method

A i1k EERRAS A - Jo5 DHRL :45°C/100VAC
Mounting method Standard mounting : A Ambient temperature  : 50°C/200VAC

- ASVEE :100, 200VAC -t 124V, 12.5A(100%)
Input voltage Output voltage & current

(b) F-E{K Semiconductors

AR WS BEIEOE AR B OB G SR 2 RO e R IER, 36 MR EE LD ik a
RKHOFEL,
Compared with maximum junction temperature and actual one which is calculated based on case

temperature, power dissipation and thermal impedance.
(c) IC, H&PL, =275 1C, Resistors, Capacitors, etc.

JEIDHIREE | SEHDIRTE, YRSl il 2 DIEITRREHEENICAS>TOET,

Ambient temperature, operating condition, power dissipation and so on are within derating criteria.
(d) BU¥khi® 5% Calculating method of thermal impedance

o= Tj(max)-Tc

0j— :
Pj(max)

Tc D TAL =T AT DIREL T —ARE —fRIZ25°C
Case Temperature at Start Point of Derating ; 25°C in General

Pj(max)  : AR (T v RV)HEK
(Pch(max)) Maximum Junction (channel) Dissipation

Tj(max)  : KRS R(T ¥ V)EE
(Tch(max)) Maximum Junction (channel) Temperature

fj-c L BEA (T RS — A TORYEHT
(Bch-c) Thermal Impedance between Junction (channel) and Case
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(2) LT AL —T 427 % Component Derating List

ZWS300RC

e Vin = 100VAC Load = 100% Ta =45°C
Location No.
Ql Tch (max) = 150 °C Och-c =0.46 °C/'W
FMW60NO70S2HF | Pch=59 W ATc=68°C Te=113°C
FUJLELECTRIC | Tch =Tc + ((0ch-c) x Pch) = 115.7 °C
DF.=771%
Q2 Tch (max) = 150 °C 0ch-c =1.32 °C/W
FMV20N50ES Pch=33W ATc=74°C Te=119°C
FUJIELECTRIC | Tch =Tc + ((8ch-c) x Pch) = 123.4 °C
DF.=823%
Q3 Tch (max) = 150 °C 0ch-c =1.32 °C/W
FMV20N50ES Pch=32W ATc=72°C Te=117°C
FUJLELECTRIC | Tch =Tc + ((0ch-c) x Pch) = 121.2 °C
D.F.=80.8 %
D51 Tch (max) = 150 °C Och-c = 1.20 °C/'W
YG868C15R Pd=37W ATc=79°C Te=124°C
FUJLELECTRIC | Tj=Tc + ((8j-c) x Pd) = 128.4 °C
DF.=85.6%
D52 Tj (max) = 150 °C 0j-c = 1.20 °C/'W
YG868C15R Pd=38W ATc=77°C Te=122°C
FUJLELECTRIC | Tj=Tc + ((8j-c) x Pd) = 126.6 °C
DF.=844%
Dl Tj (max) = 150 °C 0j-c = 0.8 °C/'W
D15XB60H Pd=73W ATc=65°C Te=110°C
SHINDENGEN Tj=Tc +((8j-c) x Pd)=115.9 °C
DF.=712%
D2 Tj (max) = 150 °C 0j-c =2.0 °C/W
TRS10A65F Pd=11W ATc =68 °C Te=113°C
TOSHIBA Tj=Tc +((8j-c) x Pd)=115.2°C
DF.=76.8 %
PC101 Tj (max) = 110 °C 0j-c =130 °C/'W
TLP385 Pd=15mW ATc=35°C Te=280°C
(LED) Tj=Tec + ((8j-c) x Pd)=80.2 °C
TOSHIBA DF.=729%
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ZWS300RC

= Vin =200VAC Load = 100% Ta=50°C
Location No.
Q1 Tch (max) =150 °C 6ch-c =0.46 °C/W
FMWG60NO70S2HF | Pch=24W ATc=40°C Tc=90°C
FUJI ELECTRIC Tch =Tc + ((Bch-c) x Pch)=91.1 °C
D.F.=60.7 %
Q2 Tch (max) =150 °C 6ch-c =1.32°C/W
FMV20NS50ES Pch=33W ATc=70°C Te=120°C
FUJI ELECTRIC Tch =Tc + ((Bch-c) x Pch)=124.4 °C
DF.=829%
Q3 Tch (max) =150 °C 6ch-c =1.32°C/W
FMV20NS50ES Pch=32W ATc =69 °C Te=119°C
FUJI ELECTRIC Tch =Tc + ((Bch-c) x Pch)=123.2°C
DF.=821%
D51 Tch (max) =150 °C 6ch-c =1.20 °C/W
YG868C15R Pd=37W ATc=73°C Te=123°C
FUJI ELECTRIC Tj=Tc +((8j-c) x Pd)=127.4°C
DF.=849%
D52 Tj (max) = 150 °C 0j-c =1.20 °C/'W
YG868C15R Pd=38W ATc=72°C Te=122°C
FUJI ELECTRIC Tj=Tc +((8j-c) x Pd) = 126.6 °C
DF.=844%
D1 Tj (max) = 150 °C 0j-c =0.8 °C/W
D15XB60H Pd=37W ATc=45°C Tc=95°C
SHINDENGEN Tj=Tc +((8j-c) x Pd)=97.9 °C
DF.=653 %
D2 Tj (max) = 150 °C 0j-c =2.0°C/W
TRS10A65F Pd=13W ATc=44°C Tc=94°C
TOSHIBA Tj=Tc + ((8j-c) x Pd) =96.6 °C
DF.=644 %
PC101 Tj (max) =110 °C 6j-c =130 °C/W
TLP385 Pd=1.5mW ATc=34°C Tc=284°C
(LED) Tj=Tc +((8j-c) x Pd)=84.2 °C
TOSHIBA DF.=76.5%
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3. EE#an

MODEL : ZWS300RC-24

JRE _EFfE Main Components Temperature Rise AT List

(1) HEZM Measuring Conditions

ZWS300RC

Mounting A Mounting B Mounting C Mounting D Mounting E
W7k FIN NI
Mounting Method CN1(INPUT) l
— X
(BEYEHRAT : A) %I
(Standard Mounting : A) \ =
CN1 CIT\Il
AJIFBE Vin
Input Voltage 100VAC
HAEE Vo
Output Voltage 24VDC
HI &R Lo
Output Current 12.5A(100%)
2) HIE#RE Measuring Results
AT Temperature Rise (‘C)
HAF 4L —F 4 10=100 %
Output Derating Ta=45°C Ta=35°C Ta=40C Ta=20"C Ta=20°C
B ih i A 5w A5 A5 B 51 B 51
Location No. Part name Mounting A Mounting B Mounting C Mounting D Mounting E
Ql MOSFET 68 64 69 80 73
Q2 MOSFET 74 71 81 79 88
Q3 MOSFET 72 70 79 76 88
D51 DIODE 79 81 78 81 86
D52 DIODE 77 78 77 80 86
D1 BRIDGE DIODE 65 68 66 77 70
D2 DIODE 68 65 72 84 73
A101 CHIP IC 54 49 41 59 53
A102 CHIP IC 58 52 55 61 66
Tl DRIVE TRANS 48 51 47 63 63
T2 TRANS 67 65 73 75 83
L1 BALUN 46 47 54 69 47
L2 BALUN 52 51 53 74 51
L3 PFC CHOKE COIL 61 69 58 73 70
L51 CHOKE COIL 56 58 68 61 77
C6 E.CAP. 32 28 42 34 48
Cs2 E.CAP. 22 21 37 28 44
PC101 PHOTO COUPLER 35 29 51 41 56
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ZWS300RC

(1) BIEZMH Measuring Conditions

Mounting A Mounting B Mounting C Mounting D Mounting E
W 5 g CN1 o1 g
Mounting Method CN1(INPUT) ?; l :‘::;
a = L
(BEHERR A < A) | |
(Standard Mounting : A) ;’E f :‘::
- FIN "
AJEIE Vin
Input Voltage 200VAC
HJEHE Vo
Output Voltage 24VDC
I EWR o
Output Current 12.5A(100%)
(2) BIEAEFR Measuring Results
AT Temperature Rise (C)
HAF AV =T 47 [0=100 %

Output Derating Ta=50C Ta=35°C Ta=40C Ta=20°C Ta=20°C
ISR a4 WAt J5 1] WAt J510) WAt J5 1] WAt J510) A 5161
Location No. Part name Mounting A Mounting B Mounting C Mounting D Mounting E

Q1 MOS FET 40 38 40 55 40
Q2 MOSFET 70 69 76 76 76
Q3 MOSFET 69 69 74 73 77
D51 DIODE 73 76 71 75 77
D52 DIODE 72 73 69 74 77
DI BRIDGE DIODE 45 48 45 55 48
D2 DIODE 44 43 46 61 45
Al01 CHIP IC 43 41 32 51 38
A102 CHIP IC 55 50 50 58 55
Tl DRIVE TRANS 40 45 38 56 45
T2 TRANS 65 63 69 73 75
L1 BALUN 19 21 24 41 20
L2 BALUN 25 25 26 45 24
L3 PFC CHOKE COIL 45 51 41 57 47
L51 CHOKE COIL 57 58 62 59 71
C6 E.CAP. 29 26 38 32 39
Cs52 E.CAP. 22 21 32 28 39
PC101 PHOTO COUPLER 34 30 46 40 49
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ZWS300RC

4, BT UV HEEFMEIEAME  Electrolytic Capacitor Lifetime

MODEL : ZWS300RC-24
Zemdft . BHRZE2Mm  Cooling condition: Convection cooling

et gt A CNI(INPUT)
Mounting A Conditions Ta  40°C
HK 50°C — — —
5 i 60°C ~--=---
LIS L L L L L L L L L
Vin = 100VAC Vin =200VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 40°C 50°C 60°C Load 40°C 50°C 60°C
20% 20.0 13.5 6.8 20% 20.0 13.8 6.9
40% 20.0 10.9 5.5 40% 20.0 11.2 5.6
60% 17.1 8.6 4.3 60% 17.3 8.6 43
80% 11.9 5.9 - 80% 12.5 6.2 -
100% 7.2 - - 100% 8.6 43 -

20 < 20
N\ N\
16 \\ 16 \\
»n S \ 7 ~ \\
A 2 N
Ns; C o e S \
g SN\ £ N A
3 = SSC0 a §~“~~~ T
4 s 4 Mot >
0 0
10 40 70 100 10 40 70 100
Output current (%) Output current (%)

ERCHEE SR (T, WAL E R TIAICIV R HLIETHY, H N A0 EORELZZO TRVEE A,

The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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Lifetime (years)

MODEL : ZWS300RC-24

ZEISRE . BARZES

FIN
st J51m B /
Mounting B J
CN1
Vin=100VAC
Ta Lifetime (years)
Load 35°C 50°C 60°C
20% 20.0 14.8 7.4
40% 20.0 12.7 6.4
60% 20.0 10.2 -
80% 20.0 -
100% 13.5 -
20
\\
16
\
12
8 -
4
0
10 40 70 100
Output current (%)

Lifetime (years)

ZWS300RC

Cooling condition: Convection cooling

Conditions Ta 35°C

50°C — — -
60°C —-—-—--
Vin=200VAC
Ta Lifetime (years)
Load 35°C 50°C 60°C
20% 20.0 20.0 7.8
40% 20.0 20.0 6.4
60% 20.0 10.8 -
80% 20.0 - -
100% 20.0 - -
20
\\
16 \
12
8 .‘\
4
0
10 40 70 100
Output current (%)

ERUHEEFH AT, BALRH R IEIC IR LIECHY, B O A0S EORBEL GO TEVEE A,
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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Lifetime (years)

MODEL : ZWS300RC-24
ZE¥Sft . BARZEH  Cooling condition: Convection cooling

ZWS300RC

Huft 71t € CN\1 ;

Mounting C x Conditions Ta  40°C
50°C — — -
60°C ---

FIN -
Vin = 100VAC Vin =200VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 40°C 50°C 60°C Load 40°C 50°C 60°C
20% 16.4 8.2 4.1 20% 17.3 8.6 4.3
40% 10.9 5.5 2.7 40% 11.5 5.8 2.9
60% 6.8 3.4 60% 7.4 3.7
80% 3.3 80% 3.9 -
100% 1.5 100% 1.9 -
20 20
16 N\ 16 \\
\ _ \
el Sl N\
\ g \
N < N\
8 By \ .g 8 N \
X N\ 8 : N
< \\ 5 > N\
~ \ ~
4 <Y - ~ N 4 = - <O >. g
~ \\\ = N
0 0
10 40 70 100 10 40 70 100
Output current (%) Output current (%)

EHEE AL, AR R T EICIVBEH L ETHY, F AT A0S (LEORBELZED TRBYEE A,

The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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Lifetime (years)

ZWS300RC

MODEL : ZWS300RC-24
ZE¥Sft . BARZEH  Cooling condition: Convection cooling

CN1
Heft 710 D |
Mounting D = Conditions Ta 20°C ———-
40°C — — -
50°C -------
Vin = 100VAC Vin =200VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 20°C 40°C 50°C Load 20°C 40°C 50°C
20% 20.0 20.0 12.5 20% 20.0 20.0 14.7
40% 20.0 20.0 10.6 40% 20.0 20.0 12.0
60% 20.0 16.3 - 60% 20.0 18.5
80% 20.0 80% 20.0 -
100% 20.0 100% 20.0 -
20
\ N
\
16
N
7 s
~ =] >
% 3 12 .
S >
N
g
= 8
<
—
4
0
10 40 70 100 10 40 70 100

Output current (%) Output current (%)

EHEE AL, AR R T EICIVEH L ETHY, F A A0S LEORBELZED TRBYEE A,

The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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MODEL : ZWS300RC-24
Zeyseit . HARZEH  Cooling condition: Convection cooling

ZWS300RC

ekt 47160 B :
Mounting E _'.: Conditions Ta  20°C
_:‘: 40°C — — -
50°C ---
=i
'|' L2
CN1
Vin = 100VAC Vin =200VAC
Ta Lifetime (years) Ta Lifetime (years)
Load 20°C 40°C 50°C Load 20°C 40°C 50°C
20% 20.0 12.0 6.0 20% 20.0 14.8 7.4
40% 20.0 7.9 4.0 40% 20.0 10.1 5.1
60% 20.0 5.2 2.6 60% 20.0 6.7 3.4
80% 10.2 2.5 - 80% 15.7 39
100% 4.3 - - 100% 7.5 -
20 \ 20 \
16 \ 16
_ \ e \
4 @ \
5 12 \ 5 12 < \
> : > .
~ \ \ ~ \
) ; Y :
- ., \ - N \
’_] S ' S \ ’_] .\\~ ~
S S it .
4 Ssa e N 4 <9
0 0
10 40 70 100 10 40 70 100
Output current (%) Output current (%)

EROHEEFH AT, B R R IEIC IV A LIECTHY, B O A0S EORBEL GO TEVEE A,
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
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ZWS300RC
5. 77 )—<)LiBR Abnormal Test

MODEL : ZWS300RC-24

(1) FREREAMF Test Conditions
Input : 265VAC  Output : 24V, 12.5A Ta:25°C

2) RBFER Test Results

Test position LG Test result
mode
a|bflc|ld]e|lf]lg|h|i1]jj]lk]]1
E
ki =|olo|m|Z|=
No. | o, |smrir | | L |5 | BRI RN v e |k o o
! Ll Ry | 183 N " £
Lo 2| P | P K y fth
s
ol lzl3|E 212,
Location Test E|S|e|d|B |3 |=|2|2 z|1 2|8
~ SISIE|E(2|E|=|E °|5|=s Note
No. point | @A | O » | R3] s]|3 o o
e E Z |2
1 Q1 D-S O @) @) FUSE:Fl
) PG |O o|o o el
3 G-8 O Izz)é:f&l]:ctor Decrease
4 D lﬁ)je%nl;:ctor Decrease
5 S I{i)jggl]:ctor Decrease
6 G olo e baoor
7 Q2 D-S O ©)
8 D-G O ©)
9 G-S O @)
10 D O @)
11 S ) ©)
12 G ) ©)
13 Q3 D-S O @)
14 D-G O @)
15 G-S O ©)
16 D O @)
17 S ©) ®)
18 G O ©)
19 D51 A-K O ©)
20 Al O ©)
21 A2 O ©)
22 K O ©)
23 D52 A-K O @)
24 Al O ©)
25 A2 O )
26 K O )
27 D53 A-K O @)
28 Al O ©)
29 A2 O )
30 K O )
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ZWS300RC

Test position s Test result
mode
a|bflc|dje| f]lg|lh]i]j|lk]]l
=
VA 2
. 2| O[O |H e
No.| o, | wmmr || LI EIE R R IR V|||l L
REAEIEIEIEAE SR I 2| 7
r e | P | P | U it
[*ﬁ
+~ o
. o _|s|3|E 22
Location ) S8 |e|2|8|T|°|2|= 2|12 |0
No. Test point = O°~ i % 5 % 9 g o z z g Note
Sl =R - zZ |z
31 D1 AC-AC O O O FUSE: F1
32 DC-DC O O @) FUSE : F1
33 AC-DC O O O FUSE : F1
34 AC O O
35 DC O ®)
FUSE : F1
36 D2 A-K O O Da:Ql
FUSE : F1
37 A O O Da:Ql
35 D106 A-K O O
ATIEFHEM
36 A O O Input Power Increase
37 D108 A-K O O
ATIEFHEM
38 A O O Input Power Increase
39 Cé6 O O FUSE : F1
40 O ©)
41 C52 O O
HVZ v EE 0
42 O O Output Ripple Increase
43 Tl 1-2 O O
44 3-4 O O
45 7-8 O O
46 1/2 O O
47 3/4 O O
48 7/8 O O
[H R AR B 1
49 T2 1-2 O O Hicoup
50 4-6 O O
S1 789-10,11,12 | O O
i R s HRE 1
52 12 O (@) Hiceup <
53 4/6 O O
54 7.8,9/10,11,12 O O
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ZWS300RC
. IEEhEBR Vibration Test

MODEL : ZWS300RC-24

(1) #EEIFRBRTES Vibration Test Class
5| HEEhER M A 5XBR Frequency variable endurance test

Q) FEAIEERBRERE Equipment Used

EMIC (fk) # < fEIEE - F-400-BM-E47 JNHRFER : 905-FN
EMIC CORP. Controller Vibrator

(3) #RBRSZM Test Conditions

- JE I HHRDR : 10~55Hz CIRETE XY, Z
Sweep frequency Direction

- g | e : 1.057[H - ARBRIFR 0 Ayt 18R
Sweep time 1.0min Sweep count 1 hour each

- i . —iE 19.6m/s* (2G)
Acceleration Constant

4) ABRFEE Test Method

Y [N
D.U.T.

R
£ Fitting Stage

x =

V4
HRE )
Direction TR Eh S Bk
Vibrator

Input Terminal

(5) JIESLM: Acceptable Conditions

LA L2 F
Not to be broken.
2. R BRI D IR N F

No abnormal output voltage after test.

(6) FABRFER Test Results
a# OK
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7. JAR 2L —FRABR Noise Simulate Test
MODEL : ZWS300RC-24

(1) REREE KL OHIESS Test Circuit and Equipment

ZWS300RC

L +V
IRal—# E52REN =i
Simulator D.U.T. Load
FG N L ow
Ralb—# D INS-4320(A) (VA RHFFERT)

Simulator (Noise Laboratory Co.,LTD)

(2) FEREAE Test Conditions

- NJ1EE : 100, 230VAC - JARETE 0 0~2kV
Input voltage Noise level
- 1 ERE : ER SRR : 0~360 deg
Output voltage Rated Phase
- HJ1ER 2 0,100% - b +, -
Output current Polarity
- JE PRI : 25°C - Fine—k = N S 02
Ambient temperature Mode Common, Normal
- 2L ANE : 50~1000ns - N7 R . Line
Pulse width Trigger select

(3) HIEESfH: Acceptable Conditions

TR S%EABA D BEDOLEB DO/ F
The regulation of output voltage must not exceed 5% of initial value during test.
2. 7B O BRI E S LB L TR
The output voltage must be within the regulation of specification after the test.
3. FER DTN

Smoke and fire are not allowed.

[

4) REFER Test Results
A# OK

TDK-Lambda
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8.

ZWS300RC
BEEEABR Thermal Shock Test

MODEL : ZWS300RC-24
1) FERAMEVERERE Equipment Used (Thermal Shock Chamber)

ESPEC(#K) ¢ TSA-71H-W
ESPEC CORP.

(2) HEREZAE Test Conditions

- R PR 1L L 30C © 75C feycle
IAAmblent Temperature +75°C

- PR ] D B W 30min
Test Time Refer to Dwg.

N : 100 AL
Test Cycle 100 Cycles

) #F%}j'ﬁz 30°C
Not Operating 30min

3) ABRFH:  Test Method

FIHEIE D% | RS2 R B I AL, B A2V TRERZIT, 10094270112, 2 5 ia W
1B M IZTRFRACE L . I DS W F AR 35,
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) HIESM Acceptable Conditions

ABR TR D H TR DR F

No abnormal output voltage after test.

(5) ABRFER Test Results
a# OK
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