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* RBRE RIE, RRT — 2 THVET ., 2 TORGITITFF L F 2 RUET,
PEVEL T, LLFORE RIS B MHELSE ZENET,
Test results are typical data. Nevertheless the following results are considered to be

reference data because all units have nearly the same characteristics.

S AR Load conditions
* AJTEEII0OVACDBE . FieDLtBOH T AL —T 4 7 BNETT,

Output derating is needed when input voltage is 100VAC.

Output voltage : 36V, 57V

Vin Tout : Full load 36V 57V
100VAC 92% 15.3A 9.7A
110 - 265VAC 100% 16.7A 10.6A
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EVS600W
1. MTBFE&{E Calculated Values of MTBF

MODEL : EVS57-10R6
(1) HEHJFH Caleulating Method
JEITA (RCR-9102B)D Rt i ik CHR S TOVET,
ENZENOEHMT LI, BRI G 2O, &% O REIZE > TR ESNET,

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

<BEHA>

MTBF =

x10° = n; x10° R (Hours)

ECD YICES!

i=1

hequip : ARSI (BREEL / 1000
Total Equipment Failure Rate (Failure / 10°Hours)

A L i % H ORISR D i (MR / 10°85)
Generic Failure Rate for The ith Generic Part (Failure / 10°Hours)

n; : 1% H OB O fE K
Quantity of ith Generic Part

n : B REE MO T I — 0%

Number of Different Generic Part Categories

nQ D 1% HORBH KT DM E T 774 (ng=1)
Generic Quality Factor for The ith Generic Part (ng=1)

(2) MTBFfE MTBF Values
Gr : H#fi | [E7E (Ground, Fixed)

RCR-9102B
MTBF = 212.964 FEf (Hours)
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2. T ALV —7 4227 Components Derating
MODEL : EVS36-16R7

(1) HEH ¥ Caleulating Method
(a) HIE 1L Measuring method

B 51k AEAERAS A - & PR EE :50°C
Mounting method Standard mounting : A Ambient temperature

“ANEIE 2100, 200VAC -, i 236V, Full load
Input voltage Output voltage & current

(b) ¥R Semiconductors

=AM HEE ) BB AR B OB S IR &SR S RERS B 6 R

KOELT,

EVS600W

FE LD Lk A

Compared with maximum junction temperature and actual one which is calculated based on case

temperature, power dissipation and thermal impedance.

(c) IC, #&¥t, =7 %% IC, Resistors, Capacitors, etc.

JEIDHIRLEE | FEATIKRE, TR 0L 2 DT FHEERNICAS> TOET,

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

(d) ZMEHUBE 51k Calculating method of thermal impedance

. Tj(max)—-Tc

/- Tj(max)—TI

0j - : 0j— .
Pj(max) Pj(max)

Tc D TAV—=T AT DIGFEL T —RIRE —#IZ25°C

Case Temperature at Start Point of Derating ; 25°C in General
Tl D TAL—=T AT DIFEL)—RIRE  —fRI225°C

Lead Temperature at Start Point of Derating ; 25°C in General
Pj(max)  : KA (T Y V)HEK
(Pch(max)) Maximum Junction (channel) Dissipation
Tj(max) D RS R(T L)
(Tch(max)) Maximum Junction (channel) Temperature
0j-c L BEA ST RIS — AE TOEGERT
(Bch-c) Thermal Impedance between Junction (channel) and Case
0j-1 D B R(T v RN DB — R ETOEEST
(Bch-1) Thermal Impedance between Junction (channel) and Lead
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EVS600W

(2) #WEMT ALV —T 14 7'% Component Derating List

i Vin = 100VAC Load = Full load Ta=50C
Location No.
Ql Tch (max) =150 C Och-¢c=0.32C/W
FMW47N60SIHF | Pch=18.6 W ATc=44C Tc=94°C
FUJLELECTRIC | Tch = Te + ((6ch-c) x Peh) = 100 °C
D.F.=66.5 %
Q2 Tch (max) =150 C Och-c=11°C/W
IPW 50R250CP Pch=64W ATc=33°C Tc=83C
INFINEON Tch =Tc + ((Bch-¢) x Pch) =90 °C
DF.=59.7%
Q3 Tch (max) =150 C Och-c=11C/W
IPW 50R250CP Pch=7.0W ATc=29C Te=79°C
INFINEON Tch =Tc + ((Bch-c) x Pch) =87 °C
D.F.=579 %
D1 Tch (max) =150 °C Och-c=0.8°C/W
GBJ1506 Pch=12.6 W ATc=50C Tc=100C
LITE-ON Tch =Tc + ((0ch-c) x Pch) =110 C
DF.=732%
D2 Tj (max) = 150 C 0jc =2 C/W
RFUS20TF6S Pd=39W ATc=44C Tc=94C
ROHM Tj=Te + ((0j-c) x Pd) = 102°C
D.F.=68.1 %
D51 Tj (max) = 150 C Ojc=12C/W
PA905C4R Pd=69W ATc=22C Te=72C
FUJLELECTRIC | Tj=Tc + (0j-c) x Pd) = 80 °C
DF.=53.6%
D32 Tj (max) — 150 'C 0jc=12°C/W
PA905C4R Pd=81W ATc=23°C Tc=73C
FUJLELECTRIC | Tj=Tc + (0j-c) x Pd) = 82 °C
D.F.=549 %
D103 Tj (max) — 150 'C 0j-1= 30 C/W
CRHO1 Pd =106.0 mW ATI=22°C T=72°C
TOSHIBA Tj =TI+ ((0j-]) x Pd) =75 °C
DF.=49.9 %
D106 Tj (max) = 150 C 0j1=30 C/W
CRHO1 Pd =24.0 mW AT1=21C TI=71°C
TOSHIBA Tj =TI+ ((0j]) x Pd) =72 °C
DF.=47.8 %
DI08 - DI10 | Tj(max)= 150°C 0j1=24 C/W
D2FK60 Pd=91.0 mW AT1=21C TI=71°C
SHINDENGEN | Tj=TI+ ((6j-l) x Pd) =73 °C
DF. =485 %
DIl4 Tj (max) = 150 'C 0j1=30 C/W
CRHO1 Pd =28.0 mW ATI=16°C Tl=66C
TOSHIBA Tj =TI+ ((0j-1) x Pd) = 66 °C
D.F.=443 %
Q106 Tch (max) =150 °C Och-c =83 C/W
RQK200IHQDQA | Pch = 110.0 mW ATe=21°C Te=71C
RENESAS Tch =Tc + ((Bch-c) x Pch) =80 °C
DF.=53.5%
A201 Tj (max) = 150 C 0j1= 10 C/W
BA178M 12FP Pd=15W AT1=28C TI=78C
ROHM Tj =TI+ ((0j-]) x Pd) =93 °C
DF.=61.7%
SR1 Tj (max) = 150 C 0jc=32C/W
CR12PM-12B Pd=78W ATc=48C Tc=98°C
RENESAS Tj=Te + ((0j-c) x Pd) = 123 °C
DF.=823 %
PCI01 Tj (max) = 110 'C 0j-c =250 C/W
TLP291(GRL-TP,SE | Pd =3.0 mW ATc=16C Tc=66 C
(LED) Tj=Te + ((0j-c) x Pd) =66 °C
TOSHIBA D.F.=60.3 %
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EVS600W

i Vin =200VAC Load = Full load Ta=50C
Location No.
Ql Tch (max) =150 C Och-c =032 °C/W
FMW47N60SIHF | Pch=109 W ATc=27C Te=77°C
FUJI ELECTRIC Tch =Tc + ((0ch-c) x Pch) =81 °C
DF.=53.8%
Q2 Tch (max) =150 °C Och-c=11C/W
IPW 50R250CP Pch=73W ATc=37°C Tc=87C
INFINEON Tch =Tc + ((Bch-¢c) x Pch) =95 °C
DF.=63.1%
Q3 Tch (max) =150 °C Och-c=11C/W
IPW 50R250CP Pch=75W ATc=33C Te=83C
INFINEON Tch =Tc + ((Bch-c) x Pch) =91 °C
D.F.=60.9 %
D1 Tch (max) =150 °C Och-c=0.8°C/W
GBJ1506 Pch=67W ATc=24C Te=74C
LITE-ON Tch =Te +((0ch-¢) x Pch) =79 °C
DF.=529%
D2 Tj (max) = 150 C 0jc =2 C/W
RFUS20TF6S Pd=37W ATc=32C Tc=82°C
ROHM Tj=Te + ((0j-c) x Pd) =89 C
D.F.=59.3 9%
D51 Tj (max) = 150 C fjc=12C/W
PA905C4R Pd=75W ATc=24°C Tc=74C
FUJIELECTRIC | Tj=Te + ((0j-c) x Pd) =83 °C
DF.=554%
D52 Tj (max) — 150 'C 0jc=12°C/W
PA905C4R Pd=88W ATc=25C Tc=75C
FUJIELECTRIC | Tj=Te + ((8jc) x Pd) = 85 °C
D.F.=56.8 %
D103 Tj (max) — 150 'C 0j1=30 C/W
CRHO1 Pd =106.0 mW ATI=13C Tl=63°C
TOSHIBA Tj =TI+ ((6j-]) x Pd) = 66 °C
D.F.=44.1%
D106 Tj (max) = 150 C 0j1=30 C/W
CRHO1 Pd =24.0 mW ATI=15C Tl=65°C
TOSHIBA Tj =TI+ ((6j-]) x Pd) = 65 °C
DF.=43.59%
D108 - D110 | Tj (max) = 150 °C 0j1=24 C/W
D2FK60 Pd=91.0 mW AT1=23C TI=73°C
SHINDENGEN | Tj =TI+ ((6j-]) x Pd) =75 C
DF.=49.8 %
Dll4 Tj (max) — 150 'C 0j1=30 C/W
CRHO1 Pd =28.0 mW ATI=14°C Tl=64°C
TOSHIBA Tj=TI+ ((0j-) x Pd) = 64 °C
DF.=429 %
Q106 Tch (max) =150 °C Och-c =83 C/W
RQK2001HQDQA | Pch = 110.0 mW ATe=19°C Te=69°C
RENESAS Tch =Tc + ((Bch-¢c) x Pch) =78 °C
DF.=522%
A201 Tj (max) = 150 C 0j1= 10 C/W
BA178M 12FP Pd=15W AT1=28C TI=78C
ROHM Tj =TI+ ((6j-]) x Pd) =93 °C
DF.=61.7%
SR1 Tj (max) = 150 C 0jc=32C/W
CR12PM-12B Pd=41W ATc=24C Tc=74°C
RENESAS Tj=Te + ((0j-c) x Pd) =87 °C
DF.=57.8%
PCI01 Tj (max) = 110 'C 0j-c =250 C/W
TLP291(GRL-TP,SE | Pd =3.0 mW ATc=14°C Tc=64C
(LED) Tj=Te + ((8jc) x Pd) = 64 °C
TOSHIBA D.F.=584 %
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3. FEHE

MODEL : EVS36-16R7

(1) HIEZSMH Measuring Conditions

JE L5 Main Components Temperature Rise AT List

EVS600W

Hefe 7 ik

Mounting Method

(BEYERLAT - A)

(Standard Mounting : A)

Mounting A

TB2

TB1

\
'

AJJ&EHE Vin
Input Voltage 100VAC 200VAC
i) E Vout
Output Voltage 36VDC
HIE Tout 153A 16.7A
Output Current (92%) (100%)
(2) HIEAEFR Measuring Results
AT Temperature Rise (‘C)
HHF AL —T ) 100VAC | 200VAC
Output Derating Ta=50C
s i At 751
Location No. Part name Mounting A
Q1 MOS FET 4 27
Q2 MOSFET 33 37
Q3 MOSFET 29 33
Dl BRIDGE DIODE 50 24
D2 DIODE 44 32
D51 S.B.D. 22 24
D52 S.B.D. 23 25
A101 CHIP IC 22 13
A102 CHIP IC 21 19
A201 CHIP IC 28 28
Tl DRIVE TRANS 18 18
T2 TRANS 45 49
L1 BALUN 25 8
L2 BALUN 29 9
L3 CHOKE COIL 46 28
L4 CHOKE COIL 24 8
L51 CHOKE COIL 24 26
C7 E.CAP. 14 13
C52 E.CAP. 5 5
C54 E.CAP. 4 4
C55 E.CAP. 3 3
SR1 THYRISTOR 48 24
PC101 PHOTO COUPLER 16 14
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EVS600W

4. BIFa T UV HEEFEMFEM  Electrolytic Capacitor Lifetime

MODEL : EVS36-16R7
22t HERZEH  Cooling condition: Convection cooling

A Bm A TB2 —,
Mounting A Conditions Ta 40°C — — -
TB1 e T
B 60°C — =
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 15.0 7.5 20% 20.0 15.1 7.5
40% 20.0 12.9 6.5 40% 20.0 13.4 6.7
60% 20.0 10.9 5.4 60% 20.0 11.6 5.8
80% 17.3 8.6 - 80% 19.4 9.7
92% 14.8 7.4 - 100% 15.7 7.8
20 o 20 <
16 i 16 >
7 AN ‘@ RN
— ~ — ~ L
s 12 4y S 12 <hs
2 e 2 S
2 \ 2
= 8 " = 8 -
NS Tt S
4 4
0 0
10 40 70 100 10 40 70 100
Output current (%) Output current (%)

RROHEEF AT, BAEE R ONEICKV R LA THY, 0T AD0HEDOEEEED THEVEE A,
The lifetime is calculated based on our method and doesn't include the seal rubber degradation effect etc.
BT o OFITISFEN LRERDET,

The upper limit of the Electolytic Capacitors Lifetime are 15 years.

At J71aB, C. DTH [AERD F i &7 E7,

It becomes the same liftime also for Mounting B, C, and D.
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EVS600W
5. 77 /)—=<)L3XBX Abnormal Test

MODEL : EVS57-10R6

(1) HBRSEM Test Conditions
Input : 265VAC  Output : 57V, 10.6A Ta:25°C

2) HERFER Test Results

( Da : Damaged )

Test position s Test result
mode
albflc|ld]e] f]lg|h]|]T|j[k[]1
b
V| A x
= |O|O|H s
No. | miNo. | sty | 7| L[| BB v ic | e i
k| o L
Wr
=1 + [
Location Te.st S g 2 g g Gé i g © z < g Note
No. pont (A [Of[=[ZF[A|[xA|[s|[&]| g o 3
Ql FUSE : F1
! ps 10 19 © Da :D1,R1, D101
FUSE : F1
2 D-G O OO0 O Da:Q1.DI
3 G-S @) O O Da : TFR1
4 D O O O Da : TFR1
5 S O O O Da : TFR1
FUSE : F1
6 G O OO0 O Da :Q1.DI
7 Q2 D-S O O
8 D-G O O O Da:Q2,D108
9 G-S O O
10 D O O
11 S O O
12 G O O
13 Q3 D-S O O
14 D-G O @) O Da:Q3,D110
15 G-S O O
16 D O O
17 S O O
18 G O @)
D51 FUSE : F2
19 A-K O OO O Da : Q3,D108
o 4
20 A 0 o ANI1EN E.?Ju
Input power increase
21 K O O
D52 FUSE : F2
22 A-K O OO0 O Da :Q3.D108
= iﬁé
23 A/K @) o |NIER
Input power increase
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EVS600W

( Da : Damaged )

Test position Test Test result
mode
albflcfldle] f]lg|h]|T|j[k[]1
e
VA& x
2|0 |O|H &
No. | miNo, |y | T | L | T |2 BB RN v c |0 %
ko A | P | Pl
l7
~|s|E 5|5
Location Test E 5 ) % 7 5 £ ED Tg % 5 g
No. oint 7 8 =B t-':ﬂs % g5 Elo 2l E Nes
p zA 2|82 ol o |©
= Z |z
Cc7 FUSE : F1
24 © 0l1° © Da:DI1,DI118
FUSE : F1
23 © 19 © Da:D1,Q1,DI18
26 C52 O ©)
7 o o HjijfzI/iE?JH
Output ripple increase
28 D1 AC-AC | O O O FUSE : F1
FUSE : F1
29 DC-DC | O (ORNG@) O Da:DI
30 AC-DC | O ©) O FUSE : F1
31 AC O O
32 DC O O
D2 FUSE : F1
33 A-K O o]0 O Da:QI,DI, D2
FUSE : F1
34 A/K O (ORNGO) O Da:Ql.DI
35 SR1 A-K O @)
36 A-G O O
37 K-G O O O Da : TFRI
38 A/K O O O Da : TFRI
39 G O O O Da : TFRI
40 Tl 1-2 O O
41 3-4 O O
42 7-8 O O
43 1 O O
44 2 O O
45 3 O @)
46 4 O O
47 7 O O
48 8 O O
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EVS600W

( Da : Damaged )

Test position Test Test result
mode
albflc|ld]e] f]lg|h]|]T|j[k[]1
=
VA £
2|0 |O|H &
o | | 3| V| % | 7 |0 | B | R | ft ;
No. HBDDNO nﬂ%ﬁ‘lﬁ%% [ - j( i% % % ?)\1\‘ ?FE ]\‘ V|C j/j i—cf D ua$
Ll A PP
e
=} = 0]
ey o 3 = en
Location Test 58| e % |z B 2 ED Tg % E 5
S =235 ©
No. point | @ S|=|&|8 & E gl ° Z g note
A = Z |z
T2 FUSE : F2
49 1-2 o|0 O Da : Q3. D108
FUSE : F2
50 46|10 19 © Da : Q3,D108
FUSE : F2
51 910 |O o0 O Da : Q3. D108
52 1 O ©
53 2 O O
54 4 O O
55 6 O O
56 7,89 O O
57 10,11,12 O O
L51 HAEEET
Output voltage drop
58 49 | O O |5 ge 1
Fan stop
7 i AE 1R T
59 13-16 O O O No output after fan stop
60 34 O O
61 9,10 O O
77 A 1R
62 13 O O O No output after fan stop
7 AE 1R
63 16 O O O No output after fan stop
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EVS600W
6. #REIFXER Vibration Test

MODEL : EVS57-10R6

1) RERERFEE Vibration Test Class
a5 IR ENELI A G BR  Frequency variable endurance test

Q) FEREESRERERE Equipment Used
EMIC (#£) # F-16000BDH/LA16AW

EMIC CORP.
(3) HBREAM: Test Conditions

- JE R DR : 10~55Hz CARE XY, Z
Sweep frequency Direction

- fwr 5 : 1.043[H - PRBRIRFH] D A7 1R
Sweep time 1.0min Sweep count 1 hour each

- s . —E 19.6m/s” (2G)
Acceleration Constant

4) #RBRITEE Test Method

P
Y D.U.T.
4 V
L
AT —+ LGNSR
Input and output Fitting stage
X | W terminal
d
R85 1) PREN SRR
Direction Vibrator

Z

(5) HIEZM: Acceptable Conditions

LA L2
Not to be broken.
2. 3B D H N e

No abnormal output after test.

(6) FRERFER Test Results
& OK
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EVS600W

7. JARXTI2L—F3ABR Noise Simulate Test
MODEL : EVS57-10R6

(1) REREIE X OHIESRS Test Circuit and Equipment

L +V
PIal—H (LSRRI =L
Simulator D.U.T. Load
FG NoL o

a2l —4 D INS-4320(A) (A XHFSERT)
Simulator (Noise Laboratory Co.,LTD)

(2) ABREM: Test Conditions

- NJ1EE : 100, 230VAC - JAREIE 1 0~2kV
Input voltage Noise level
- HTEE B - fIAH : 0~360 deg
Output voltage Rated Phase
- HIIERR : 0, Full load - FRPE D -
Output current Polarity
- JE PR S : 25°C - Hine—F D aEY, S
Ambient temperature Mode Common, Normal
- LA : 50~1000ns - NUATIEIR : Line
Pulse width Trigger select

(3) HEZAM: Acceptable Conditions

GRERT 5% AR D AJEEDOEBORNE
The regulation of output voltage must not exceed 5% of initial value during test.
2. 7B O H R IIATIME) S A B LTV
The output voltage must be within the regulation of specification after the test.
3 FESE - FERDIRNE

Smoke and fire are not allowed.

—_—

(4) REAFER Test Results
A# OK
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EVS600W
8. Z\EE3BR Thermal Shock Test

MODEL : EVS57-10R6
1) FERGEEERLEEE Equipment Used (Thermal Shock Chamber)

ESPEC(#£) ¢ TSA-71H-W
ESPEC CORP.

(2) ABREM: Test Conditions

- FEIRE PRI EE . 30°C & 75C leycle
Ambient Temperature
- BRI ;KB e . —
30min
Test Time Refer to Dwg.
N : 100 B 71 —_—
Test Cycle 100 Cycles
- B o ’
Not Operating 30min

(3) RBRH¥E  Test Method

WIHHE D%, a2 BRI A, ERE A2V TRBRAT), 1009 A 270112, HEaan 2 H IR
I ISR BOE L . SR DS W a2 iR T2,

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) HESM: Acceptable Conditions

SR D H B G NV

No abnormal output after test.

(5) R R Test Results
aF OK
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EVS600W
9. FAN#i##7#fy Fan Life Expectancy

MODEL : EVS600W
(1) HEARG4A Part Name
2410SB-04W-B60 (Minebea Moter Manufacturing Corporation)
(2) #iF5% M Life Expectancy
A= —\ZLL7 7 RO TR T — 2T (RAFEHRI0%)
o, 77 o PERIBERE E AT, Fig. HRT,

The data shows fan life expectancy for fan only by manufacture (90% survival rate).

Fig. 1 shows measuring point of fan exhaust temperature.
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)
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(=]
bebdabblbcccccckccabada

- daa -

77 W (5F)
Life expectancy (years)

)

)
R Sy, S

)

)

)

)

)
[Py TS -

20 30

N
<)

50 60 70

77 HERIREE (C)
Fan exhaust temperature(°C)

AlrFlow B BT

. E{> X/ Measuring point

P.S.

50mm
Fig. 1 77 YRR I & & P
Measuring point of fan exhaust temperature.

* BIROWRHE KR IE 7T Full load THI10°C T,
The difference between the intake temperature and the exhaust temperature of the power supply is
about 10°C at Full load
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