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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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VS100E
1. MTBFEFEfE Calculated Values of MTBF

MODEL : VS100E-24
(1) EHIFEE Calculating Method

JEITA (RCR-9102, RCR-9102B) DS b MK IE TEHEN TWE T,
TNENOEMIT LI, BRI 525N, K2 DAL > TRESNET,
Calculated based on part count reliability projection of JEITA (RCR-9102, RCR-9102B).
Individual failure rates Ag is given to each part and MTBF is calculated

by the count of each part.

<BEHA>

]\ﬂBFz1

lequ i ini (ﬂGﬂQ ),-
i=1

x10° K[l (Hours)

hequip :EMERRBIREE (MRS 10%H )
Total Equipment Failure Rate (Failure,” 106Hours)

ha i EBE OB T HHER (M 10°R )
Generic Failure Rate for The ith Generic Part (Failure,” 106Hours)

Ni i3 HOREESHOERK
Quantity of ith Generic Part

n RpoTcRBE RO T I — 0K
Number of Different Generic Part Categories

1 i EHOFEBERGICHTOMET7IF (=)
Generic Quality Factor for The ith Generic Part (my=1)

(2) MTBF{E MTBF Values
Gr : Ht_EFEE (Ground, Fixed)

RCR-9102
MTBF = 557,942 fFfE] (Hours)

RCR-9102B
MTBF = 370.200 FERH (Hours)
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VS100E

2. T 4L —F 427 Components Derating
MODEL : VS100E-5
(1) BEH i Caleulating Method

(a) BIE F1E Measuring method

CEUfT A EYERLST A - JE R :50°C
Mounting method  Standard mounting : A| Ambient temperature

-ATIEE :100VAC -HAEE, ER :5V,20A
Input voltage Output Voltage & current

(b) FE{K Semiconductors

r—2RE HEET, BRI ERREBOEES RIBEEERD

BRKER. #6 RIBEELOLBREROELL,

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

(c) IC. ##Ht, =27 %% IC, Resistors, Capacitors, etc.

FEBREE, ARG, WERENRE A OEITRFEEANICASTOET,
Ambient temperature, operating condition, power dissipation and so on are within
derating criteria.

(d)y BEHE M FIE Calculating method of thermal impedance
fi—c = Tj(max)-Tc O 1= Tj(max)— Tl _ Tj(max) - Ta'
Pc(max) Pc(max) Pc(max)
Tc T AT T OREL—ARE —#RIZ25°C
Case Temperature at Start Point of Derating;25°C in General
Tl T AT T DMREDY—FRE —ARIZ25C
Lead Temperature at Start Point of Derating;25°C in General
Ta' T AL — T DIRELABEIRE —fRIZ25C
Ambient Temperature at Start Point of Derating;25°C in General
Pc(max) EKRKILVIH(F v R)EK
(Pch(max)) Maximum Collector (channel) Dissipation
Tj(max) :EwKEER(T¥RWIERE

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

0j-c EE (T RN —AETOEEST

(Bch-¢) Thermal Impedance between Junction (channel) and Case
0j-1 EE R(F X R)NB) — R ETOEEG

(Bch-D) Thermal Impedance between Junction (channel) and Lead
j-a A R (T YRV LA E T OB

(6ch-a) Thermal Impedance between Junction (channel) and Ambient
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VS100E

) WL T AV —T 47 F Component Derating List

HanE s Vin = 100VAC Load = 100% Ta=50C
Location No.
Q1 Tch (max) = 150 °C fch-c =0.56 C/W Pch (max) =225 W
FMP16N50E Pch=2.5W © ATe=629C Tc=1129C
FUJI ELECTRIC | Tch=T ¢+ ((8ch-c) x Pch)=114.3°C
DF.=762%
Qs1 Tch (max) = 150 °C fch-c =4.17 C/W Pch (max) =30 W
H7NO0308CF Pch=15W ATc=61.6"C Te=111.6C
RENESAS Tch = Tc + ((Bch-c) x Pch) = 118.0 C
D.F.=78.7%
Q52 Tch (max) = 150 °C Och-c =4.17 C/W Pch (max) =30 W
H7N0O308CF Pch=0.6 W ATc=583°C Tc=108.3°C
RENESAS Tch = Tc + ((6ch-c) x Pch) = 110.9 °C
D.F.=73.9 %
D1 Tj (max) = 150 °C 8j-c=5.5C/W
D3SB60 Pd=44W ATc=47.7C Te=97.7°C
SHINDENGEN | Tj = Tc + ((8j-c) x Pd) = 121.9 °C
DF.=81.3 %
D52 Tj (max) = 150 °C 8j-c=2.0 C/W
YG838C03R Pd=17W ATe=3589°C Te=108.9°C
FUJI ELECTRIC | Tj=Tc+ ((8j-c) x Pd)=1123 C
DF.=749 %
A101 Tj (max) = 125 °C 8j-c =72 ‘C/W Pd (max) = 300 mW
FA3647N Pd =86.0 mW ATc=2287TC Tc=72.8TC
FUJIELECTRIC | Tj=Tc+ ((8j-¢c) x Pd) =79.0 °C
DF.=52.7%
A102 Tj (max) = 125 C 8j-a =160 CT/W Pd (max) = 622.5 mW
BA2903F Pd=4.0 mW ATa=27.7C Ta=77.7°C
ROHM Tj = Ta+ ((8j-a) x Pd) =78.3°C
DF.=522%
PC2 Tj (max) = 125 C 8j-c = 150°C/W Pd (max)= 150 mW
PS2581L1 Pd=2.0mW ATc=19.9C Tc=69.9 C
NEC Tj = Tc + ((8j-¢) x Pd) =70.2 °C
D.F.=56.2 %
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VS100E

3. FEFRMLIEE FH{E Main Components Temperature Rise AT List
MODEL : VS100E-5

(1) BIEZF Measuring Conditions

Mounting A | Mounting B | Mounting C| Mounting D|Mounting E
Bt 51k CN1
Mounting Method CN1(INPUT) i
s |
(FEHEELST : A) Fr
(Standard Mounting : A) |eirrrerordss -
¥
CN1
AJ1EE
Input Voltage (VAC) 100
H A EE
Output Voltage (VDC) 5
H A1 E R
Output Current (A) ‘ 20
) HEHRFE Measuring Results
AT Temperature Rise (C)
A7 v —T407 100
Output Derating (%) Ta=50°C | Ta=50°C | Ta=40°C | Ta=40C | Ta=40C
e Hind mfrAm | Bt Fm | B | Bfsm | B rm
Location No. Part name Mounting A|Mounting B|Mounting C|Mounting D|Mounting E
Ql MOSFET 62.9 60.4 51.0 61.9 61.5
Q51 MOS FET 61.6 60.0 57.8 57.4 61.7
Q52 MOS FET 58.3 56.3 54.6 53.9 59.9
D52 SBD 58.9 57.2 55.6 54.5 60.3
D1 BRIDGE DIODE 47.7 49.8 46.1 50.2 46.8
Al101 CHIP IC 22.8 21.2 37.4 29.7 31.0
A102 CHIP IC 27.7 252 36.7 34.5 33.8
A201 CHIP IC 19.6 18.5 34.8 23.1 30.8
T1 TRANS 45.4 41.7 48.2 45.2 48.0
L1 BALUN 37.5 38.7 37.3 434 35.0
L51 CHOKE COIL 41.7 40.5 474 42.0 51.1
C5 E.CAP. 26.7 23.7 30.2 31.8 25.6
Cé6 E.CAP. 17.6 16.3 30.8 25.2 22.6
Cs1 E.CAP. 40.4 33.3 40.8 34.7 45.7
Cs2 E.CAP. 28.3 24.8 36.1 29.2 38.3
PC2 PHOTO COUPLER 19.9 194 384 27.1 30.5
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4. BIRT T B

MODEL : VS100E-5

MG . BRRZER
Cooling Condition : Convection Cooling

AT 77 1R A

VS100E

Electrolytic Capacitor Lifetime

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

12

10

Life time (years)
(@)}

2
0
20 40 60 80 100
Output current (%)
Conditions Ta 40°C:——
50C: ——
60C: —=--
12

Life time (years)

Mounting A CNIINPUT)
| Vin=100VAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50°C | 60°C
40 10.0 6.0 3.0
60 9.3 4.6 2.3
80 6.6 33 -
100 4.4 2.2 -
EUfT 5T B
Mounting B
| Vin=100vVAC |
Lifetime (years)
Load (%) Ta= | Ta= | Ta=
40°C | 50°C | 60C
40 10.0 9.6 4.8
60 10.0 7.5 3.7
80 10.0 5.6 -
100 7.2 3.6 -

20 40 60 80 100
Output current (%)
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VS100E

Mounting C Conditions Ta 30C: ——

t- 40°C: ——.
I 50°C : -~ --
gI.

! 2

| Vin=100VAC | FIN
10 | ‘  —
Lifetime (years) N ‘ \
Load (%)| Ta= | Ta= | Ta= N R hE— S
30°C | 40°C | 50°C g N
40 | 100 | 100 | 73 5 6 L e N
E . N
60 10.0 | 10.0 5.3 :;’3 ‘\\
80 | 100 | 70 | - e S L S S S
100 8.6 43 -
2 el ..
0
20 40 60 80 100
Output current (%)
Bt D
Mounting D CT Conditions Ta 30C: ——
== 40°C: — —
50C: —=--
12
| Vin=100VAC |
10 b--oieeeee . . R
Lifetime (years) : ‘ N
Load (%)| Ta= | Ta= | Ta= I T -
30°C | 40°C | 50°C § ‘ N
40 10.0 10.0 7.4 I R et S S SR S
60 10.0 | 10.0 5.9 E
80 | 10.0 | 9.1 ] 340
100 10.0 6.5 -
2 2 S Y
0
20 40 60 80 100

Output current (%)
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VS100E

i 7778 E
Mounting E Conditions Ta 30C: ——
40C: — —.
50C : —---
[ Vin=100vAC | 12
10

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
30°C | 40°C | 50C
40 10.0 | 10.0 | 54
60 10.0 7.6 3.8
80 10.0 5.0 -
100 6.1 3.0 -

Life time (years)
(@)}

20 40 60 80 100
Output current (%)
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5. 77 )—</L3RER Abnormal Test

MODEL : VS100E-5

(1) #ABREM: Test Conditions

VS100E

Input : 132VAC  Output : Rating Ta:R.T.
2) RABHEEE Test Results
( Da : Damaged )
Test position Test Test result
mode
alb|lcidle]fig|lh|TI]jlk|]l
; =3 Zluwl= jé ?0 % O W g‘ gﬂ 4
No.| Loction | Test 181812\ EIF\ =232 51555 Note
No. point (& | O | F UE) Q| ax EARE S|o|elo 3
Qg Z\|z
1 Q1 DS |O ol10 @) Da:D101, D102, R111, R112
Da:Q1, D101, D102, R111,
2 D-G | O 0|0 O Rllg, Q103, A101
3 G-S @) O
4 D O O
5 S O O
Da:Q1, D101, D102, R111,
6 G e o|o O O
7 Qs1 D-S O @)
8 D-G O O
Da:R201
9 G-8 O O O Input power increase
Da:Ql1,D101, D102, R111,
10 D @ o|o @ i
11 S ®) 010 ©) Da: D101, D102, R111, R112
12 G O O
13 Qs2 D-S O O
14 D-G O )
Da: R206
15 G-8 O O O Input power increase
16 D O O |Input power increase
17 S O QO |Input power increase
18 G O QO |Input power increase
19 D1 AC-AC | O ) O
20 DC-DC | O O O
21 AC-DC | O O O
22 D52 A-K O O
23 A O QO |Input power increase
24 K @) QO |Input power increase
25 T1 1-3 O O
26 5-6 O O
27 7-8 ®) O
28 9-11 O O
29 1 O O
30 5 O O
31 7 ®) QO |Input voltage increase
32 9 (10) O ®)
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VS100E

6. #iRENFER Vibration Test
MODEL : VS100E-5
(1) FEEHRBFEESE Vibration Test Class
R B IRENEM A SBR Frequency variable endurance test
(2) FEAREHABIEE Equipment Used

EMIC (#£) #! < TN : F-400-BM-E47 < HRER : 905-FN
EMIC CORP Controller Vibrator

(3) FRERSME Test Conditions

- JE I R A A : 10~55Hz -IREN T X, Y, Z
Sweep frequency Direction
- F 5 | IRF : 1.0min - FBRARF ] AT IR R 1R
Sweep time Sweep count 1 hour each
T : Constant 19.6m/s” (2G)
Acceleration

(4) RABRFEE Test Method

; gEBA

/" D.UT.
Bt &

4 Fitting Stage

AN T y 3

Input Connector

X

wE A M

Direction TREN BRI
Vibrator

(5) HIESLMF Acceptable Conditions

LRFEEL 2R
Not to be broken
2R ORI YBENLEEL TORNE

Characteristic to be within regulation specification after the test.

(6) FRERFER Test Results

A OK
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7. JAR T2 —FABR Noise Simulate Test
MODEL : VS100E-5

1) REEPEEOHIESS Test Circuit and Equipment

osai_ L
DUT.
N

FG =

b=t
Load

a2l —4 (INS-4320(A) (/A XHFSERT)

Simulator  :INS-4320(A) (Noise Laboratory Co.,LTD)

(2) #ABREf: Test Conditions

- AEE : 100VAC
Input voltage

HAEE : TERE
Output Voltage Rated

-t 7R : 0, 100%
Output current

- JE PRIR BE :25°C
Ambient temperature

« L ANE : 50~1000ns
Pulse width

(3) HIEZLM: Acceptable Conditions

1AREL 2

Not to be broken
2EANBE T LI NE
Not to be shut down output
3EDMEBER DRNE

No other out of orders

4) RABHEER Test Results

TDK-Lambda

cJAREE

Noise level

-AZAH

Phase

- it

Polarity

-HIInE—F

Mode

- UATER

Trigger select

VS100E

: 0V~2kV
1 0~360 deg
i

=t SNV A %

Common, Normal

: Line

R-10



VS100E
8. Z0E Bk Thermal Shock Test

MODEL : VS100E-5
(1) FEHEHHAIZS Equipment Used
TSA-70H-W : ESPEC

(2) FRBRSM Test Conditions

lcycle
- FEIRE IR AL :-30°C & 85°C +85°C —
Ambient Temperature 30min
- PR BF B R
Test Time Refer to Dwg. ]
BRI 100 HA7v
Test Cycle 100 Cycles 30°C
- FEENE 30min
Not Operating

(3) AER 5 Test Method

PRI D% | RS A BB I AN, Y2/ TRERZITY, 1009 A2 /L 1412,
R FREE FICIRREEL . HACREE N2\ EL RT3,

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) HIESMF Acceptable Conditions
L REEL 220
Not to be broken
2RABRBOREIIHHENOEB L CORNE

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

&8 OK

TDK-Lambda R-11



