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The above data is typical value. As all units have nearly the same
characteristics, the data to be considered as ability value.
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VS100P

1. MTBF&¥{E CALCULATED VALUES OF MTBF

MODEL : VvS100P—24

(1) XMHAZE Calculating Method

JEITA (RCR—9102) oS atTREHEIATVWET,

ENENORE T LI, WMHBFERL HBEZLON, E4DOAKIILoTREENET,
Calculated based on part count reliability projection of JEITA (RCR-9102).

Individual failure rates A ¢ is given to each part and MTBF is calculated by the count of each part.

<HEHK>

MIBF = L ! x10° B (hours)

A x
i ZMMG”Q);‘

i=1

Aequip : DHEBHREE (MFEEL10° 85
Total Equipment Failure Rate  (Failure,” 10° hours)

Ac i BAORBHSICAT 5 bR (BE,10°#H)
Generic Failure Rate for The ith Generic Part  (Failure,” 10°hours)

Ni vi B EORBELOMEK
Quantity of ith Generic Part

n CRRoFEBRG&ONT TV DO
Number of Different Generic Part Categories

7y i BHOFRBBGICHTIHRET 775 (m=1)
Generic Quality Factor for The ith Generic Part  (75=1)

2 MTBF{E MTBF Values

Gr ' # EEE (Ground, Fixed)

MTBF = 743,926 BERS  (hours)
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VS100P

2. 8R%T«4«L—FT1>%4 COMPONENT DERATING

0]

MODEL : VS100P—24

WA Calculating Method

(@)

®

©

CY)

BIE%&M Measuring Conditions
* A © 100VAC - SRR A : 50°C
Input Ambient Temperature
< WA 124V 43AQ000%) - EXftEE DRI
Output Mounting Method Standard Mounting
FWK  Semiconductors

F-RRE., HWRESH, PEFL 0 EARBOBES RBEZROBEAER. BEMREL OLESY
ROE L,

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

IC, . =7+ —% IC, Resistors, Capacitors, etc.

JABRE., SRR, HBRENRL, Bx OHITRFHEENICA> TVET,

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

PEHFREH S Calculating Method of Thermal Impedance

j = j(max) = T "Tl
g;. .= Jam-Te g;., = b -Ta 9,1 = Lm0 -Ti
Pemax) Pe(max) P ¢(max)
Te CTAV=TFT 4T OER - ABE —#&IZ25C

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

Ta CTAV—T AT OMESABRE —MKIC25C
Ambient Temperature at Start Point of Derating ; 25°C in General

Th TV T AT OMEDY —FIRE —#&IC25C
Lead Temperature at Start Point of Derating ; 25°C in General

Pe(max) KV H(F v x)EE

(Pebimaxy) Maximum Collector(channel) Dissipation

Tj(max) : %k%é)ﬁiﬂg

( Tebmax) ) Maximum Junction(channel) Temperature

Oi-¢ CEERNL Y —RAE TORIER

(Bar-c) Thermal Impedance between Junction(channel) and Case
Oi-a A RO EEE TOBIRS

Thermal Impedance between Junction and Air

Gi-1 THEERNL Y — FE TOER

Thermal Impedance between Junction and Lead
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VS100P

BRT+a L—FT1>5% Component Derating List
Wi E s
Location No. Vin=100VAC  Average Load = 100% (Constant Current)  Ta = 50°C

Ql Tchmax = 150°C, 8 ch-c = 0.833°C/W, Pch(max) = 150W
2SK2698 Pch=3.09W, ATc=384C, Tc=884T
TOSHIBA Tch=Tc+ (6 ch-c) X Pch)=91.0TC

D.E. = 60.6%
Al Tjmax = 150°C, 0 j-a=83.3C/W, Pd(max) = 1.2W
MS1995AP Pd =0.38W, ATa=402C, Ta=90.2C
MITSURISHI Tj=Ta+((8j-a) X Pd)=1219C
DF.=812%

A5l Tjmax = 150°C, 8 j-a=190°C/W, Pd(max) = 650mW
AN1431T-TA Pd=3.00mW, ATa=13.2C, Ta=632C
MITSUBISHI Tj=Ta+((0j-a) X Pd)=63.8C

DF.=42.5%

PC2 Tjmax = 125°C, 0 j-a=666.7C/W, Pd(max) = 150mW

LED Id=0.45mA, ATa=239C, Ta=73.9C
PS2581-L1(D) Allowable Irmax = 53.6mA (at Ta=73.9°C)

NEC DF.=0.8%

PC2 Tjmax = 125C, 6 j-a=666.7C/W, Pd(max) = 150mW
TRANSISTOR Pd=9.00mW, ATa=239C, Ta=73.9C
PS2581-L1(D) Tj=Ta+((8j-a) X Pd)=79.9C

NEC D.F.=63.9%

SRI Tjmax = 125°C, 0 j=< = 3.6°C/W, Pd(max) = 5W
SMB8IZ4TA Pd=1.59W, ATc=3947C, Tc=89.4T
TOSHIBA Tj=Te+((8j-c) X Pd)=95.1C

DE.=76.1%
D1 Tjmax = 150°C, 8 j-c=5.5C/W,
D3SB60 Pd=5.19W, ATc=42.6C, Tc=92.6T
SHINDENGEN Tj=Tc+((0j-¢) X Pd)=121.1C
D.F. =80.7%
D3 Tjmax = 150°C, 8 j-c =22°C/W, Pd(max) = 0.98W
AL-01Z Pd=0.16W, ATe=275C, Tc=775C
SANKEN Tj=Tc+((8j-c) X Pd)=81.0C
D.F.=54.0%

D4 Tjmax = 175C, 8 j-a = 600°C/W, Pd(max) = 0.25W
1SS270A Pd=0.04W, ATa=34.6C, Ta=84.6T
HITACHI Tj=Ta+((6j-a) X Pd)=108.6C

DF.=62.1%
D51,D52 Tjmax = 150°C, 8 j-1=1.5C/W,
ESAD92-02 Pd=4.09W, ATI=36.7C, T1=86.7C
FUJLELECT. Tj=TI+((8j-1) X Pd)=928C

DF.=61.9%
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VS100P

. ERBGER L FE
MAIN COMPONENTS TEMPERATURE RISE AT LIST

MODEL : VvVS100P—24

BIE%MH Measuring Conditions

BT HE A B C D E

Mounting Method
T
(A A) COMPONENT HEAT SINK | INPUT OUTPU ;;

( Standard Mounting Method : A ) SIDE

|
Q" v

\
\
i

3

HEAT SINK OUTPUT INPUT

ANEE

Input Voltage (VAC) 100

HAOBEE

Output Voltage (VDC) 2

FHHAES &ERR
Average Output Power & Current 100 92

(%)

B KR BRIR B TE AR
Maximum Ambient Temperature 30
©)

v— 7 &

Peak Output Current Conditions

Peak Output Current = 232% , Duty = 35% , Ton = 10s

AT Temperature Rise (°C)
AT 4 v—T 47
Output Derating (%) 100 o2
e B4 B J5 1 | s 7 1 | At 7 e | Bt 5 e | B 5 Tl
B AR APuR . . . . .
Location No. Parts Name Mounting | Mounting | Mounting | Mounting | Mounting
A B C D E
L1 BALUN COIL 64.0 59.2 60.1 72.9 56.9
D1 BRIDGE DIODE 57.6 57.8 57.7 60.1 58.4
Q1 MOS FET 63.3 69.7 64.4 68.5 70.2
Al IC 47.3 43.4 46.7 54.7 49.6
T1 TRANS PULSE 49.4 43.4 46.8 48.1 48.9
D51 F.R.D 47.1 52.1 46.2 47.6 54.0
D52 FR.D 45.2 50.3 44.6 45.4 52.8
L51 CHOKE COIL 50.0 47.1 47.7 46.0 55.3
C5 E. CAP. 28.6 234 30.8 31.9 303
C6 E. CAP. 24.6 18.7 27.4 27.5 25.8
C13 E. CAP. 29.9 23.5 32.2 35.2 32.2
C33 E. CAP. 31.0 29.4 27.0 24.6 41.4
C54 E. CAP. 28.2 253 26.5 23.8 41.2
C55 E. CAP. 21.9 18.9 24.2 19.0 33.2
Cs8 E. CAP. 14.8 11.9 233 14.3 279
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« BIESMH Measuring Conditions

VS100P

BT 5k
Mounting Method

( HRERL 1A)
( Standard Mounting Method : A )

A B D E
COMPONENT HEAT SINK OUTPU
SIDE T

|
2t o

40
: [
HEAT SINK OUTPUT INPUT
ANEE 100
Input Voltage (VAC)
HAEE ”
Output Voltage (VDC)
FHH B &E
Average Output Power & Current 100 80 65
(%)
KB BRIR B FE A%
Maximum Ambient Temperature 50
©
Peak Out; ¢ Cfrj::g—on ditions Peak Output Current = 232% , Duty = 10% , Ton = 10s
AT Temperature Rise ("C)
HAT 4 V=T 47
Output Derating (%) 100 80 65
HREE e, Hizﬁﬁ_r&ﬂ H‘Yﬁl’j]_.rﬂ Elﬁﬁﬁﬂ Hi(h‘ﬁﬁ'ﬂ B(H?i_ﬁ'ﬂ
. Mounting | Mounting | Mounting | Mounting | Mounting
Location No. Parts Name
A B C D E
L1 BALUN COIL 44.0 33.0 34.2 38.5 26.6
D1 BRIDGE DIODE 50.0 43.5 42.8 40.1 37.4
Ql MOS FET 51.0 49.0 44.5 424 42.9
Al IC 43.5 38.3 39.8 43.2 38.9
T1 TRANS PULSE 43.3 34.7 36.2 35.0 34.6
D51 F.R.D 40.6 39.4 33.5 30.0 33.9
D52 F.R.D 393 38.4 32.6 28.7 334
L51 CHOKE COIL 48.0 43.6 42.8 40.0 48.8
C5 E. CAP. 23.5 16.7 22.4 20.9 18.1
C6 E. CAP. 20.5 14.0 19.9 19.2 16.4
C13 E. CAP. 25.5 18.6 23.0 24.8 21.5
C53 E. CAP. 28.3 24.6 21.7 17.7 304
C54 E. CAP. 25.9 21.6 217 17.6 31.5
C55 E. CAP. 20.3 16.7 20.0 14.2 25.7
C58 E. CAP. 14.1 11.4 20.2 11.6 22.5
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4. ERIOTUOYHEFMHEME
ELECTROLTIC CAPACITOR LIFETIME

MODEL : VvS100P—24
mft 5w A
Mounting A
Life Time (years)
Load (%)| Ta= Ta= Ta= Ta=
30C | 40C | 50C | 60C
40 10.0 9.6 6.4 32
60 10.0 84 5.4 2.7
80 10.0 7.0 4.6 -
100 10.0 59 3.5 -
Bft5m B
Mounting B
Life Time (years)
Load (%0)| Ta= Ta= Ta= Ta=
30°C | 40C | 50C | 60°C
40 10.0 10.0 7.8 3.9
60 10.0 10.0 6.8 34
80 10.0 9.4 5.7 -
100 10.0 83 - -

2 Peak Output Current Conditions Ta= 30 °C :

Ta= 40 °C:
Ta=150,60C :
Ton :

AT, KBHIHEELRBE L TEN,

Please consider thick letters and thick lines to be estimate values.

Life Time (years)

Life Time (years)

VS100P

Conditions Vin : 100VAC
Ta : 30C ———
: 40C ——
: 50C —-—.
: 60C ----
12
10
8
6 B
4
o b T
0
20 40 60 80 100
Output Current (%)
12
10
8
6
N T e
2l
0
20 40 60 80 100
Output Current (%)
Duty =35%
Duty =25%
Duty = 10%
10s
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VS100P

MODEL : VS100P—24 Conditions Vin : 100VAC
Ta : 30C ———
: 40C ——
: 50C —-—.
: 60°C ----
Bt J5m C 2
Mounting C
HEAT SINK %
b
Life Time (years) E
Load (%)| Ta= | Ta= | Ta= | Ta= |
30°C | 40C | s0°C | 60°C | =
40 10.0 8.6 5.7 2.9
60 100 | 69 4.8 2.4 A |
80 9.3 5.7 3.8 - 0 S N N
100 8.6 5.1 - - 20 40 60 80 100
Output Current (%)
INPUT
Bt 51 D "
Mounting D
OUTPUT g
>
Life Time (years) E
Load (%)| Ta= | Ta= | Ta= | Ta= | @
30°C | 40°C | 50C | 60°C | =
40 100 | 9.0 6.0 3.0 N
60 10.0 6.9 42 -
80 8.9 5.8 - - 0
100 - - - - 20 40 60 80 100

Output Current (%)

% Peak Output Current Conditions Ta= 30 °C : Duty=35%
Ta= 40 °C : Duty=25%
Ta=50,60C : Duty = 10%
Ton : 10s
KF, KBIIHEELBEX TS,

Please consider thick letters and thick lines to be estimate values.
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MODEL : VS100P-24

Bt 4w E
Mounting E

INPUT

Life Time (years)

Load (%){ Ta= Ta= Ta= Ta=
30C 40°C 50C 60°C
40 10.0 8.6 57 2.8
60 10.0 6.5 4.1 -
80 8.9 5.3 - -
100 - - - -

Life Time (years)

% Peak Output Current Conditions Ta= 30 °C :

Ta= 40 C:
Ta=50,60C
Ton :

KT KBRTHEEELBEL T,

Please consider thick letters and thick lines to be estimate values.

Conditions Vin

Ta

VS100P

100VAC

: 30C ———
1 40C ——
: S0C —-—.
: 60C ----

12

20

Duty = 35%
Duty = 25%

: Duty = 10%

10s

DENSEI-LAMBDA
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5. 77/7—< )& ABNORMAL TEST
MODEL : VS100P—24
(1) SABR%#E Test Condition

Input Voltage : 132VAC
Output Voltage / Current : Vo=24V /Io = 100%

Ta : 25°C 70%RH

VS100P

(2) SREREE R Test Result
(Da : Damaged )
AR E AT HER
Tk ABRHE R Test Result
Test Position Test
Mode
DO[B|D|GI®|D|®|@]10|1d)|1®
o= & ®
2(OlO|H a
No.| o, |mmanr| 7| L[ PR R 1 T v | |1 o woE
7 [k | | 2 5| 2 X‘Ppw‘rﬁfﬂg
[N % W L
~|=|§ 5| %
Location Test (5| 5G| e % ik £ gﬁ E% §' § 4
No. Point |&|S|& Ela E18|E| e oo g Note
2|2 2|2
1 D-S |O O Q %48 Da: D2, TFR1
2 D-G |O O O 18 Da: D2, TFR1
3 Q1 GS |O @)
4 D O @)
5 S O O
6 G @) @, @) 18 Da: Q1,D2,TFRI
7 G-A |[O Q Q . |W&#H Da:TFR1
8 A-K |O @)
9 SR1 GK |O O O R¥18 Da:TFR1
10 G @) O @ {8 Da:TFRI1
11 A @, O ) 18 Da: TFRI
12 K O O O f§18 Da: TFRI1
13 AC-AC |O O O
14 DI AC-DC |O O O
15 AC @) O
16 DC @) O
17 O O
8] 2 o 0
19 @) @)
0] D3 O O
21 D4 O O
22 O O %18 Da:TFRI
23 D51 K-A O OO
24 | FOR- K O O
25 | WARD A @) QO
26 D52 K-A |O OO0
27 | FLY- K O O
28 | WHEEL A O @)
29 cs O Ff8 Da: TFRI
30 O @
31 O 18 Da:R4
2] Y o o
33 O W Da:R51
34 C51 5 5
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VS100P

No.

ABRE T

Test Position

AR

Te

st
de

RBREE R Test Result

R faNo.

Location
No.

RBR T

Test
Point

- —u
L

Short
Open

©
®
=

Fire

X

P ¢

R

g

S &
u<O
TOO0 |©
FESE

CE
Eoa o

Smoke
Burst
Smell
Red Hot
Damaged
Fuse Blown & Y, —p v |
No Change
Others

E

Note

35

36

C53

O |71 /A AR Output Ripple Noise Increase

37

38

O} |O| No Output

7§48 Da: A1, TFRI

39

40

O
®)

A48 Da: Q1,D2,TFR1

41

42

R4

43

44

R51

45

46

R54

47

48

TFR1

Ol [Of 10 0] O] |0] |O

O[0|0] [O[OI0|O] [O]O

49

50

51

52

33

54

55

56

57

58

59

60

61

62

63

64

65

T1

1-2

@) 7§18 Da : TFR1

@) %48 Da : TFR1

34

©)

45

7-8

@]

8-9

9-10

OO0 (O O] 1O 1O] |9] [O] |O

O

7448 Da : TFR1

7%18 Da : TFR1

O[OI0I00

Wloo || juw|ro

O[O0

I
N[O

66

67

L1

68

69

L51

Ol [O] [10]0[0[CI0[OI0I0I0|10

O
Ol 101010
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6. IxEEIER VIBRATION TEST

MODEL : VS100P—24

(1) EWHHMBEIE  Vibration test class

RERB BN /ARBR Frequency variable endureance test

(2) HRERABRER Equipment used

VS100P

EMIC (¥k) B f4HES  : F-400-BM-DCS-7800 IIRER :905-FN
EMIC CORP Controller Vibrator
(3) RBA%HE Test conditions
5ib g ¢ ] 10~55Hz
Sweep frequency
-F5IRE 1.057 4
Sweep time : 1.0min Output
- RiE 23.52m/s* (2.4G)
Amplitude
-IRIE A 1A XY,Z X
Direction Input
- AR KHMEEL 1,08
Test time 1.0hour each
Y
4) HBRER Result
& % 0 K
ANEE Vin= 100VAC
HAOEK  lo= 100%
IMODEL HERERER BT kS UZLEE mVpp)  HEHE RERE
Check Item O/P Voltage Efficiency Ripple Voltage D.U.T State
From 24.058V 86.35% 62mV RERL
To(X) 24,071V 86.25% 56mV OK
To(Y) 24.066V 86.09% 58mV OK
To(Z) 24,074V 86.48% 58mV OK
DENSEI-LAMBDA R-11




7. 74 X223 L— AR NOISE SIMULATE TEST

MODEL : VS100P—24

() MEEBRRUMESR Test Circuit And Equipment

:INS-4420 (/ A XHF4ERT)
Noise Laboratory Co.,LTD

‘ h N
X L J—
V3ab-4 |
</\J> Simulator i X Load
| 6 . ‘ ]
FG
Valalb—HF—
Simulator
(2) BER&EH#E Test Condition
s AVEE 100VAC A4 XEBE
Input Voltage Noise Level
« HAEE . ERE - 48
Output Voltage Rated Phase Shift
- HAER 0%,100% - ftE
Output Current Polarity
- EEEE 25°C - FinE— R
Ambient Temperature Mode
« POV AR 50ns~1000ns - b U Hi@R
Pulse Width Trigger Select

(3) HIEF# Acceptable conditions
1. ELRWE
2. HARE 7 LignE
3. EOMEEIRWE

(4) BEEER Test Result

a8 ®

Not to be broken.

Not to be shut down output.
Not other out of order.

DENSEI-LAMBAD
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0V~2kV

0°~360°

Normal
Common
Line



