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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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VSI150E
1. MTBFEEfE Calculated Values of MTBF

MODEL : VS150E-24
(1) BEH 5 Calculating Method

JEITA (RCR-9102, RCR-9102B)DH dty A CHE HS N TWET,
ENZNDOE AT LI, FAEPERANE 25, &2 D REIC > THRESNET,
Calculated based on part count reliability projection of JEITA (RCR-9102, RCR-9102B).
Individual failure rates A is given to each part and MTBF is calculated

by the count of each part.

<FEHA>
1 1
MIBF = - x10° F i (Hours)

)3

Aeau Z n; (ﬂ'G 7o ),-

=1

hequip : HERRMBESE (BRERL 10°RE )
Total Equipment Failure Rate (Failure,” 106H0urs)

he i EBORBES ST HHER (HEE 10°HF )
Generic Failure Rate for The ith Generic Part (Failure,” 106Hours)

Ni i FHORBEHOMEE
Quantity of ith Generic Part

n (B RBE SO AT — D%k
Number of Different Generic Part Categories

1 iEBORBEMAICTTOMET77F (ng=1)
Generic Quality Factor for The ith Generic Part (ng=1)

(2) MTBFfE MTBF Values
Gg : Hi FEE (Ground, Fixed)

RCR-9102
MTBF = 454,595 RER (Hours)

RCR-9102B
MTBF = 345,187 FEE (Hours)

TDK-Lambda R-1



VS150E

2. Wi T 4L —T 427 Components Derating
MODEL : VS150E-5
(1) EHH¥ Calculating Method

(a) BIFE £ Measuring method

-EU iR RIERAT A - JE L :50°C
Mounting method  Standard mounting : A| Ambient temperature
AJIEE :100VAC HHAIEE, TR 15V, 30A
Input voltage Output Voltage & current

(b) &K Semiconductors

r—2{RE. MEE, BMRRIVERREO#EE RIEEEZRD

RKER, #ERIRELOLEAE RO ELR,

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

(c) IC, H&Hi, =7 4= IC, Resistors, Capacitors, etc.

FEFEIREE EAREE, R B, Hx OEFERFAENICASTHET,
Ambient temperature, operating condition, power dissipation and so on are within
derating criteria.

(d) BMEBUEH 51 Calculating method of thermal impedance
fi—c = Ti(max)—Tc 0~ 1= Tj(max) — T1 _ Tj(max)—Ta'
Pc(max) Pc(max) Pc(max)
Tc LT AV =T T DIRED T —ARE —RIZ25C
Case Temperature at Start Point of Derating;25°C in General
Tl TAL—T T DEEL)—FRE —#%IZ25C
Lead Temperature at Start Point of Derating;25°C in General
Ta' LT AT 7 DIRELABEIRE —iZ25C
Ambient Temperature at Start Point of Derating;25°C in General
Pc(max) ERAILVIH(FvREK
(Pch(max)) Maximum Collector (channel) Dissipation
Tj(max)  ERAEA AT ¥RV)RE

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

0j-c BB BT v NS — RAE T ORI

(B¢h-c) Thermal Impedance between Junction (channel) and Case
0j-1 EA A (T R WBY—FETOREST

(B¢h-1) Thermal Impedance between Junction (channel) and Lead
8j-a R (T RV )DDJE B T O B

(Bch-a) Thermal Impedance between Junction (channel) and Ambient
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VS150E

(2) ST AL —7 172 Component Derating List

HinE s Vin = 100VAC Load = 100% Ta=150C
Location No.
Q1 Tch (max) =150 °C 8ch-¢c = 0.532 "C/W Pch (max)=235W
FMH25N50G Pch=35W ATc=374C Tc=87.4°C
FUILELECTRIC | Tch=T c+ ((8ch-c) x Pch)=89.3 °C
DF.=595%
Q51, Q54 Tch (max) =150 °C 8ch-c =4.17 ‘C/W Pch (max) =30 W
H7NO0308CF Pch=13W ATc=51.6C Te=101.6 C
RENESAS Tch = Tc + ((6ch~c) x Pch) = 107.1 °C
DF. =714 %
Q52, Q53 Tch (max) =150 °C Bch-c =4.17 ‘C/W Pch (max) =30 W
H7N0308CF Pch=16W ATc=53.4°C Tc=103.4°C
RENESAS Tch = Tc + ((Bch-c) x Pch) = 109.9 °C
D.F.=733 %
D1 Tj (max) = 150 C 8j-c=3.4 C/W
D5SB60 Pd=63W ATc=44.0°C Tc=94.0C
SHINDENGEN | Tj = T¢ + ((8j-¢) x Pd) = 115.3 °C
D.F.=76.9 %
A101 Tj (max) = 125 °C 8j-c =72 C/W Pd (max) = 300 mW
FA3647N Pd = 86.0 mW ATe=36.6C Tc=86.6 C
FUHIELECTRIC | Tj=Tc + ((8j-¢) x Pd)=92.8 °C
D.F. =742 %
A102 Tj (max) = 125 °C 0j-a = 160 ‘C/W Pd (max) = 622.5 mW
BA2903F Pd=40mW ATa=40.1"C Ta=90.1 C
ROHM Tj = Ta + ((8j-a) x Pd) = 90.7 °C
DF.=72.6%
PC2 Tj (max) =125 °C 0j-c = 150°C/W Pd (max)= 150 mW
PS2581L1 Pd=2.0 mW ATc=32.0°C Tc=82.0°C
NEC Tj=Tc+ ((Bj¢) x Pd)=82.3°C
D.F.=65.8 %
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VS150E

3. FEHMEE FFAME Main Components Temperature Rise AT List
MODEL : VS150E-5

(1) BIESM Measuring Conditions

Mounting A | Mounting B | Mounting C | Mounting D{Mounting E
Bt J5ik FIN | CN1 N1
Mounting Method CNI(INPUT) J i
o 1 =
(EEAERRAT  A) f Ila EII
(Standard Mounting : A) |k u 7‘ ] :1;‘:
CN1 FIN CN1
ANEE
Input Voltage (VAC) 100
HEE
Output Voltage (VDC) 5
Hjjj %"‘}lh
Output Current (A) 30
(2) BIERR Measuring Results
AT Temperature Rise (°C)
HAF A —F 1 100
Output Derating (%) Ta=50°C | Ta=50°C | Ta=40°C | Ta=40°C | Ta=40°C
s R dn 4 Hfroarm | Bt drm | Bt drm | B rm | Eft A
Location No. Part name Mounting A|Mounting B{Mounting C|Mounting D|{Mounting E
Q1 MOS FET 37.4 45.7 60.9 55.3 54.8
Q51 MOS FET 51.6 57.9 514 58.3 56.7
Q52 MOS FET 53.4 59.1 49.7 59.7 59.7
Q33 MOS FET 50.5 55.8 48.0 56.2 57.1
Q54 MOS FET 50.9 55.4 49.2 56.9 54.4
D1 BRIDGE DIODE 44.0 50.3 47.3 54.4 46.2
A101 CHIP IC 36.6 36.7 46.6 46.0 49.7
A102 CHIP IC 40.1 37.6 42,7 473 46.0
A201 CHIP IC 26.8 244 35.8 31.7 41.1
T1 TRANS 57.7 57.8 54.7 62.3 64.2
L1 BALUN 34.0 43.3 43,7 48.7 40.1
L51 CHOKE COIL 51.0 49.6 48.9 54.2 62.0
C5 E.CAP. 34.6 37.7 453 472 443
C6 E.CAP. 33.3 38.5 41.0 47.5 42.1
C7 E.CAP. 24.8 28.7 39.3 32.8 42.5
Cs1 E.CAP. 24.6 24.9 33.2 30.9 37.1
C52 E.CAP. 26.0 28.8 33.9 31.3 42.2
PC2 PHOTO COUPLER 32.0 32.3 42.5 43.5 48.4
TDK-Lambda R-4



4. BT oV EH M EE

MODEL : VS150E-5

BN - BRER

Cooling condition : Convection cooling

AT A

Mounting A

| Vin=100VAC |

CNI1(NPUT)

VS150E

Electrolytic Capacitor Lifetime

Conditions Ta 40C: ——

i

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50°C | 60°C
40 10.0 | 10.0 7.9
60 10.0 | 10.0 5.5
80 10.0 7.8 -
100 94 4.7 -
A 7718 B
Mounting B

| Vin=100VAC |

Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
30°C | 40°C | 50C
40 10.0 | 10.0 | 10.0
60 10.0 | 10.0 | 10.0
80 10.0 | 10.0 -
100 10.0 7.2 -

50°C: ——-
60°C : ===~

12
0 Ft— ]
N AN
N
> 8 AR i it it Rl et \ ”””””””””””””
=] .
3 A
§ G e e «”\”" ””””””
8 N
T S N NS SOU SO SR SO SRR B
2 O S SR S S
0
20 40 60 80 100
Output current (%)
Conditions Ta 30C: —
40°C: — —-
50C: ———-
12
10 ettt A}
‘\
G 8 N\
S ‘
g 6 S S S U SRR SNRO
8
— 4 b ]
2 O SRt
0
20 40 60 80 100

Output current (%)
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B 518 C
Mounting C

| Vin=100VAC |

Lifetime (years)

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

40 10.0 | 10.0 | 10.0

60 10.0 | 10.0 | 7.5

80 10.0 7.1 -

100 8.9 45 -

BT J5m D
Mounting D

o2

| Vin=100VAC |

Lifetime (years)
Load (%) Ta= | Ta= | Ta=
30°C | 40°C | 50C
40 10.0 | 10.0 | 10.0
60 10.0 | 10.0 7.6
80 10.0 8.5 -
100 7.7 3.8 -

Life time (years)

Lifetime (years)

VS1S0E

Conditions Ta 30C: ——
40C: —.—.
50C: ~---
12
10 Foeorimereeenne T N
N
8 O S S S S S S \,‘, ,,,,,,,,,,,,,,,,, N
.
6 b N
\\
\\
4 ..
2 e S SR
0
20 40 60 80 100
Output current (%)
Conditions Ta 30C: —
40°C: ——-
50C: ~—--
12 :
10 | f |
8 | L\
\\j i
6 | D e
.
AN
2 T O O O U S
0
20 40 60 80 100

Output current (%)
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BT 570 E

Mounting E u
_—; -
CN1

| Vin=100VAC |

VS150E

Lifetime (years)

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

40 10.0 | 10.0 | 10.0

60 10.0 | 10.0 7.8

80 10.0 9.0 -

100 8.9 4.4 -

Conditions Ta 30C: —
40C : — —
50°C ¢ ----
12
L e \ ————————
/v? 8 O S * BT T P P SIS N AR
S N
N} N
I e e e e e S N
& \
— 4 el
2 I O O S
0
20 100

TDK-Lambda
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5. 77 )—</ 2B Abnormal Test

MODEL : VS150E-5

(1) #RBRS{; Test Conditions
Input : 132VAC  Output : Rating  Ta:R.T.

2) FABFER Test Results

VS150E

( Da : Damaged )

Test position Test Test result
mode
a|blc|d]e|] figih|{T]jlk|]l
ool = Q
Locati Test | E| § Slels g ?{) e | e é %0 =
No.| Locaion | Text |51 5| e €18\ T2 2|2\ 25| 55| £ Note
0. point | @ | O Al a 2 S e%: S|0|o|old
= Z | Z
1 Q1 D-S [O OO0 O Da: D101,D102
2 D-G 0O olo 0O i?deI,DIOI,DIOZ,QIOZ,
3 G-S @) O
4 D O O
5 S O @)
6 G o olo 0O llz;il.lQl,Dl()l,DIOZ, R110,
7 Q51 D-S O O
8 D-G O O
9 G-S O O |Input power increase
10 D O QO |Input power increase
11 S O QO |Input power increase
12 G O QO |Input power increase
13 Q52 D-S O
14 D-G O O
15 G-S QO |nput power increase
16 D QO QO |Input power increase
17 S @) QO |Input power increase
18 G O QO |mput power increase
19 D1 AC-AC | O O O
20 DC-DC | O O @)
21 AC-DC [ O O O
22 T1 1-2 O O
23 4-6 O O
24 7-8 ®) O
25 9-11 O O
26 1 @) O
27 4 ®) O
28 7 O QO |Input power increase
29 9 (10) O O
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VS150E
6. IREHFABR Vibration Test
MODEL : VS150E-5
(1) REVRBFEEE Vibration Test Class
5| IRENEL A SRR Frequency variable endurance test
(2) FEAKRHRREE Equipment Used

EMIC (¥k) P AN : F-400-BM-E47 SRR : 905-FN
EMIC CORPA Controller Vibrator

(3) FABRSEM: Test Conditions

- JEI IR i : 10~55Hz -RE) 7 ) XY, Z
Sweep frequency Direction

I 5 | FREFH] : 1.0min - FRERIREH] : B IT A 1R
Sweep time Sweep count 1 hour each

< I3 : Constant 19.6m/s* (2G)
Acceleration

4) ABEFHE Test Method

. fERA

/" D.U.T.

AT F y 3 — GRS
¥ Fitting Stage

Input Connector
X

RE 7 1A
Direction IEEh B
Vibrator

(5) HELAME Acceptable Conditions

1 AEBEL 22\
Not to be broken
2. BRE ORI AHMENSE B T

Characteristic to be within regulation specification after the test.

(6) RBFER Test Results

&8 OK

TDK-Lambda R-9



7. JAX 2l — B Noise Simulate Test
MODEL : VS150E-5
(1) REREFEKEVHES: Test Circuit and Equipment

YEXal—4 L .
S‘. dlat HEK p=tc
mu:ator D.UT. Load
N

FG =
l |

Ral—# (INS-4320(A) (VA RHFFEFT)

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

2) REEZEM Test Conditions

- AJJEE : 100VAC - JAREE
Input voltage Noise level
-HAEE . R -{ALFH
Output Voltage Rated Phase
Saspak=chin : 0, 100% - AR
Output current Polarity
- JE PR :25°C -FIAnE—F
Ambient temperature Mode
VAT : 50~1000ns <R ERIR
Pulse width Trigger select

(3) HIESM Acceptable Conditions

LA L

Not to be broken
2HABT T U

Not to be shut down output
3. EDMEFEDIRNE

No other out of orders

4) RBER Test Results

TDK-Lambda

VS150E

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

= N A1 %

Common, Normal

: Line

R-10



VS150E
8. BAETEEEAER Thermal Shock Test

MODEL : VS150E-5
(1) EAHEHIZS Equipment Used
TSA-70H-W : ESPEC

2) RABRZEAM: Test Conditions

| leycle ‘
B IRE PR E :-30C & 85C  4g5C —
Ambient Temperature 30min
- AR RF ] HMZ R
Test Time Refer to Dwg. —
SRR A 1100 YA
Test Cycle 100 Cycles
-FEENE -30°C )
Not Operating 30min

3) HREAF¥E Test Method

FIHRE D%, B2 RBE AN, LA A TCRBREITY, 1004714212,
PRS2 ERFE TICIRFBEEL., BB SN0 WEE2 R TS,

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) HESZM Acceptable Conditions
LA L0
Not to be broken
2B ORI HIHMED L E B L TN ER

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

&1 OK
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