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ZWS240BP

１.MTBF計算値  Calculated values of MTBF

MODEL ： ZWS240BP-24

(1) 算出方法  Calculating method

JEITA (RCR-9102B) の部品点数法で算出されています。
それぞれの部品ごとに、部品故障率λGが与えられ、各々の点数によって決定されます。

Calculated based on part count reliability projection of JEITA (RCR-9102B).
Individual failure rates λG is given to each part and MTBF is calculated
by the count of each part.

＜算出式＞

時間(hours)

λequip ：全機器故障率 (故障数／106
時間)

    Total equipment failure rate (failure／106hours)

λG ：i 番目の同属部品に対する故障率 (故障数／106
時間)

    Generic failure rate for the ith generic part  (failure／106hours)

ni ：i 番目の同属部品の個数

    Quantity of ith generic part

n ：異なった同属部品のカテゴリーの数
    Number of different generic part categories

πQ ：i 番目の同属部品に対する品質ファクタ (πQ=1)
    Generic quality factor for the ith generic part  (πQ=1)

(2) MTBF値  MTBF values

GF  :  地上固定 (Ground, Fixed)

RCR-9102B
MTBF  ≒ 時間  (hours)
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ZWS240BP
２．部品ディレーティング　Components Derating

MODEL ： ZWS240BP-24

(1)　算出方法　Calculating Method

(a) 測定方法　Measuring method

・取付方法 ：標準取付 : A ・周囲温度 ：50℃
   Mounting method    Standard mounting : A    Ambient temperature
・入力電圧 ：100, 200VAC ・出力電圧、電流 ：24V, 10A(100%)
   Input voltage    Output voltage & current

(b)   半導体　Semiconductors

    ケース温度、消費電力、熱抵抗より使用状態の接合点温度を求め
    最大定格、接合点温度との比較を求めました。
    Compared with maximum junction temperature and actual one which is calculated
    based on case temperature, power dissipation and thermal impedance.

(c)   IC、抵抗、コンデンサ等　IC, Resistors, Capacitors, etc.

    周囲温度、使用状態、消費電力など、個々の値は設計基準内に入っています。
     Ambient temperature, operating condition, power dissipation and so on are within 
　 derating criteria.

(d)   熱抵抗算出方法　Calculating method of thermal impedance

Tc ：ディレーティングの始まるケース温度　一般に25℃
  Case Temperature at Start Point of Derating；25℃ in General

Pch(max) ：最大チャネル損失
  Maximum Channel Dissipation

Tj(max) ：最大接合点(チャネル)温度
(Tch(max))   Maximum Junction (channel) Temperature

θj-c ：接合点(チャネル)からケースまでの熱抵抗
(θch-c)   Thermal Impedance between Junction (channel) and Case

(max)Pch
Tc(max)Tjcj -

=-q
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ZWS240BP

(2)   部品ディレーティング表　Component Derating List

部品番号 Vin = 100VAC             Load = 100%             Ta = 50℃
Location No.

Q1  Tch (max) = 150 ℃  θch-c = 0.96 ℃/Ｗ  Pch (max) = 40 Ｗ 
FMW20N60S1HF  Pch = 5.0 Ｗ  ΔTc = 64.0 ℃  Tc= 114.0 ℃
FUJI ELECTRIC  Tch = Tc + ((θch-c) × Pch) = 118.8 ℃

 D.F. = 79.2 ％
Q2  Tch (max) = 150 ℃  θch-c = 1.32 ℃/Ｗ  Pch (max) = 40 Ｗ 

FMV20N50ES  Pch = 2.3 Ｗ  ΔTc = 59.0 ℃  Tc= 109.0 ℃
FUJI ELECTRIC  Tch = Tc + ((θch-c) × Pch) = 112.0 ℃

 D.F. = 74.7 ％
Q3  Tch (max) = 150 ℃  θch-c = 1.32 ℃/Ｗ  Pch (max) = 40 Ｗ 

FMV20N50ES  Pch = 2.0 Ｗ  ΔTc = 57.0 ℃  Tc= 107.0 ℃
FUJI ELECTRIC  Tch = Tc + ((θch-c) × Pch) = 109.6 ℃

 D.F. = 73.1 ％
D51  Tj (max) = 150 ℃  θj-c = 1.2 ℃/Ｗ

YG868C15R  Pd = 2.9 Ｗ  ΔTc = 56.0 ℃  Tc= 106.0 ℃
FUJI ELECTRIC  Tj = Tc + ((θj-c) × Pd) = 109.5 ℃

 D.F. = 73.0 ％
D52  Tj (max) = 150 ℃  θj-c = 1.2 ℃/Ｗ

YG868C15R  Pd = 3.1 Ｗ  ΔTc = 56.0 ℃  Tc= 106.0 ℃
FUJI ELECTRIC  Tj = Tc + ((θj-c) × Pd) = 109.7 ℃

 D.F. = 73.1 ％
D53  Tj (max) = 150 ℃  θj-c = 1.2 ℃/Ｗ

YG868C15R  Pd = 3.1 Ｗ  ΔTc = 54.0 ℃  Tc= 104.0 ℃
FUJI ELECTRIC  Tj = Tc + ((θj-c) × Pd) = 107.7 ℃

 D.F. = 71.8 ％
D1  Tj (max) = 150 ℃  θj-c = 1.5 ℃/Ｗ  

D15XB60H  Pd = 6.1 Ｗ  ΔTc = 47.0 ℃  Tc= 97.0 ℃
SHINDENGEN  Tj = Tc + ((θj-c) × Pd) = 106.2 ℃

 D.F. = 70.8 ％
D2  Tj (max) = 150 ℃  θj-c = 2.0 ℃/Ｗ  

SF10L60U-7600  Pd = 1.2 Ｗ  ΔTc = 65.0 ℃  Tc= 115.0 ℃
SHINDENGEN  Tj = Tc + ((θj-c) × Pd) = 117.5 ℃

 D.F. = 78.3 ％
PC102  Tj (max) = 125 ℃  θj-c = 330 ℃/Ｗ  

PS2861B  Pd = 0.9 mＷ  ΔTc = 41.0 ℃  Tc= 91.0 ℃
(LED)  Tj = Tc + ((θj-c) × Pd) = 91.3 ℃
NEC  D.F. = 73.0 ％
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部品番号 Vin = 200VAC             Load = 100%             Ta = 50℃
Location No.

Q1  Tch (max) = 150 ℃  θch-c = 0.96 ℃/Ｗ  Pch (max) = 40 Ｗ 
FMW20N60S1HF  Pch = 2.9 Ｗ  ΔTc = 39.0 ℃  Tc= 89.0 ℃
FUJI ELECTRIC  Tch = Tc + ((θch-c) × Pch) = 91.8 ℃

 D.F. = 61.2 ％
Q2  Tch (max) = 150 ℃  θch-c = 1.32 ℃/Ｗ  Pch (max) = 40 Ｗ 

FMV20N50ES  Pch = 2.3 Ｗ  ΔTc = 56.0 ℃  Tc= 106.0 ℃
FUJI ELECTRIC  Tch = Tc + ((θch-c) × Pch) = 109.0 ℃

 D.F. = 72.7 ％
Q3  Tch (max) = 150 ℃  θch-c = 1.32 ℃/Ｗ  Pch (max) = 40 Ｗ 

FMV20N50ES  Pch = 2.0 Ｗ  ΔTc = 54.0 ℃  Tc= 104.0 ℃
FUJI ELECTRIC  Tch = Tc + ((θch-c) × Pch) = 106.6 ℃

 D.F. = 71.1 ％
D51  Tj (max) = 150 ℃  θj-c = 1.2 ℃/Ｗ

YG868C15R  Pd = 2.9 Ｗ  ΔTc = 51.0 ℃  Tc= 101.0 ℃
FUJI ELECTRIC  Tj = Tc + ((θj-c) × Pd) = 104.5 ℃

 D.F. = 69.7 ％
D52  Tj (max) = 150 ℃  θj-c = 1.2 ℃/Ｗ

YG868C15R  Pd = 3.1 Ｗ  ΔTc = 51.0 ℃  Tc= 101.0 ℃
FUJI ELECTRIC  Tj = Tc + ((θj-c) × Pd) = 104.7 ℃

 D.F. = 69.8 ％
D53  Tj (max) = 150 ℃  θj-c = 1.2 ℃/Ｗ

YG868C15R  Pd = 3.1 Ｗ  ΔTc = 49.0 ℃  Tc= 99.0 ℃
FUJI ELECTRIC  Tj = Tc + ((θj-c) × Pd) = 102.7 ℃

 D.F. = 68.5 ％
D1  Tj (max) = 150 ℃  θj-c = 1.5 ℃/Ｗ  

D15XB60H  Pd = 3.1 Ｗ  ΔTc = 32.0 ℃  Tc= 82.0 ℃
SHINDENGEN  Tj = Tc + ((θj-c) × Pd) = 86.7 ℃

 D.F. = 57.8 ％
D2  Tj (max) = 150 ℃  θj-c = 2.0 ℃/Ｗ  

SF10L60U-7600  Pd = 1.3 Ｗ  ΔTc = 40.0 ℃  Tc= 90.0 ℃
SHINDENGEN  Tj = Tc + ((θj-c) × Pd) = 92.6 ℃

 D.F. = 61.7 ％
PC102  Tj (max) = 125 ℃  θj-c = 330 ℃/Ｗ  

PS2861B  Pd = 0.9 mＷ  ΔTc = 40.0 ℃  Tc= 90.0 ℃
(LED)  Tj = Tc + ((θj-c) × Pd) = 90.3 ℃
NEC  D.F. = 72.2 ％
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ZWS240BP
３．主要部品温度上昇値　Main Components Temperature Rise △T List

MODEL : ZWS240BP-24

(1)　測定条件　Measuring Conditions

Mounting A Mounting B Mounting C Mounting D Mounting  E Mounting F
取付方法

Mounting Method

(標準取付 : A)
(Standard Mounting : A)

入力電圧  Vin

Input Voltage 100VAC
出力電圧  Vo  
Output Voltage 24VDC
出力電流  Io  

Output Current 10A(100%)

(2)   測定結果　Measuring Results

  
出力ディレーティング

Output Derating Ta=50℃ Ta=40℃ Ta=40℃ Ta=20℃ Ta=30℃ Ta=20℃

部品番号 部品名 取付方向 取付方向 取付方向 取付方向 取付方向 取付方向

Location No. Part name Mounting  A Mounting  B Mounting  C Mounting  D Mounting  E Mounting  F
Q1 MOS FET 64 59 59 66 66 67
Q2 MOS FET 59 57 63 63 73 72
Q3 MOS FET 57 55 63 60 72 70

D51 DIODE 56 60 58 61 66 64
D52 DIODE 56 60 58 61 67 64
D53 DIODE 54 58 56 59 66 63
D1 BRIDGE DIODE 47 52 49 60 53 56
D2 DIODE 65 61 63 75 67 70

A101 CHIP IC 46 47 40 55 46 56
A102 CHIP IC 51 46 47 54 57 64
A201 CHIP IC 22 14 31 19 34 32

T1 DRIVE TRANS 49 49 48 55 59 62
T2 TRANS 70 68 77 77 87 81
L1 BALUN 39 33 37 59 39 44
L2 BALUN 37 33 36 59 37 44
L3 PFC CHOKE COIL 58 60 53 68 61 64

L51 CHOKE COIL 47 44 51 46 68 54
C7 E.CAP. 21 22 38 24 34 33
C8 E.CAP. 18 19 34 21 32 29

C51 E.CAP. 15 11 20 14 30 19
C52 E.CAP. 20 15 25 18 36 25

PC102 PHOTO COUPLER 41 32 47 39 53 53

Io=100 %
ΔT Temperature Rise (℃)

CN1(INPUT)
CN1

CN1CN1

FIN CN1

FIN

CN1

CN1

FIN
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(1)　測定条件　Measuring Conditions

Mounting A Mounting B Mounting C Mounting D Mounting  E Mounting F
取付方法

Mounting Method

(標準取付 : A)
(Standard Mounting : A)

入力電圧  Vin

Input Voltage 200VAC
出力電圧  Vo  
Output Voltage 24VDC
出力電流  Io  

Output Current 10A(100%)

(2)   測定結果　Measuring Results

  
出力ディレーティング

Output Derating Ta=50℃ Ta=40℃ Ta=40℃ Ta=20℃ Ta=30℃ Ta=20℃

部品番号 部品名 取付方向 取付方向 取付方向 取付方向 取付方向 取付方向

Location No. Part name Mounting  A Mounting  B Mounting  C Mounting  D Mounting  E Mounting  F
Q1 MOS FET 39 36 36 45 38 41
Q2 MOS FET 56 53 58 59 63 65
Q3 MOS FET 54 52 58 57 62 64

D51 DIODE 51 56 52 56 57 58
D52 DIODE 51 56 53 56 58 58
D53 DIODE 49 55 51 54 58 57
D1 BRIDGE DIODE 32 37 35 44 36 39
D2 DIODE 40 39 40 51 41 44

A101 CHIP IC 35 38 32 47 34 45
A102 CHIP IC 46 42 42 50 47 57
A201 CHIP IC 23 14 30 18 28 30

T1 DRIVE TRANS 42 40 38 48 42 50
T2 TRANS 70 66 74 74 78 77
L1 BALUN 19 17 21 36 19 24
L2 BALUN 19 17 22 38 19 24
L3 PFC CHOKE COIL 42 46 39 54 43 48

L51 CHOKE COIL 45 44 49 45 62 52
C7 E.CAP. 20 21 36 23 28 30
C8 E.CAP. 17 18 32 19 26 26

C51 E.CAP. 15 11 20 13 25 18
C52 E.CAP. 20 15 24 17 30 24

PC102 PHOTO COUPLER 40 32 44 38 46 50

Io=100 %
ΔT Temperature Rise (℃)

CN1(INPUT)
CN1

CN1CN1

FIN CN1

FIN

CN1
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