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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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GENESYS" 1kW

M.T.B.F.

Calculation based on parts stress reliability projection of Telcordia (Bellcore)
"Reliability Prediction Procedure for Electronic Equipment" Document number TR-322,Issueb)
Individual failure Ass is calculated from electrical stress and temperature rise of each device.

1 1

MTBF = = — x 10’
qi g Z N, Ag (hours)
i=1
Assi = Aai o i "Wy
A equip : Total Equipment failure rate (FITs = Failures in10” hours)
A Gi . Generic failure rate for the ith device
7 Qi : Quality factor for the ith device
T Si . Stress factor for the i th device
7 Ti . Temperature factor for the i th device
m : Number of different device types
Ni : Quantity of i th device type
TE : Equipment environmental factor

Conditions:

Ta=25°C
Gf - Ground,Fixed,Uncontrolled

M.T.B.F. = 669305 (HOURS)
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GENESYS" 1kW

2.COMPONENT DERATING

G 1kW SERIES

Calculation method

(1) Conditions

Input: Nominal

Output: Vout - 100%, lout - 100%
Ambient temperature: 50°C

Mounting Method: Standard Mounting

(2) Semiconductors
Compared with maximum junction temperature and

actual one which is calculated on case
temperature, power dissipation and thermal impedance.

(3) IC, Resistors, Capacitors, etc.

Ambient temperature, operating conditions and
power dissipation are within derating criteria.

(4) Calculation method of thermal impedance:

_ Tj(max) —Ta 6 - Tj(max) —Tc 6 - Tj(max) —TI
Pc(max) e Pc(max) 1 Pe(max)
Tc: Case Temperature at Start Point of Derating; 25°C in General
Ta: Ambient Temperature at Start Point of Derating; 25°C in General

Pc (max): Maximum Power Dissipation

Tj(max): Maximum Junction temperature
Oj.:  Thermal Impedance between Junction and Case
0j.:  Thermal Impedance between Junction and Air

@;,:  Thermal Impedance between Junction and Lead
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GENESYS" 1kW

Load = 100% Ta=50°C INPUT1P
D1 Tjmax= 150 °C gi-c= 1.0 °C/IW Pmax= --- W
D25XB60-7000 Pd = 54 W DTc= 63.3 °C Tc= 113.3 °C
SHINDENGEN Tj=Tc + (q j-c x Pd) => Tj= 1187 °C DF.= 791 %
A4 Tjmax= 150 °C gi-c= 395 °C/W Pmax= --- W
TPS54202DDCR  |Pd = 031 W DTc= 126 °C Tc= 62.6 °C
Tl Tj=Tc +(q j-c x Pd) => Tj= 748 °C DF.= 499 %
A5 Tjmax= 150 °C gi-c= 395 °C/W Pmax= --- W
TPS54202DDCR  |Pd = 0.03 W DTc= 126 °C Tc= 62.6 °C
Tl Tj=Tc + (qj-c x Pd) => Tj= 638 °C DF.= 425 %
A6 Tjmax= 150 °C gi-c= 3.0 °C/W Pmax= --- W
MIP2E5DMY Pd = 185 W DTc= 7.5 °C Tc= 57.5 °C
PANASONIC Tj=Tc+(q j-c x Pd) => Tj= 631 °C DF.= 420 %
A7 Tjmax= 125 °C gj-c= 100 °C/IW Pmax= --- W
TPS560200DBVR |Pd = 01 W DTc= 126 °C Tc= 626 °C
Tl Tj=Tc+(q j-c x Pd) => Tj= 726 °C DF.= 581 %
Load = 100% Ta=50°C PFC
Q3 Tjmax= 150 °C gi-c= 0.5 °C/W Pmax= 2700 W
TK39N60W,S1VF |Pd = 522 W DTc= 344 °C Tc= 84.4 °C
Toshiba Tj=Tc +(qj-c x Pd) => Tj= 868 °C DF.= 579 %
Q4 Tjmax= 150 °C gi-c= 0.5 °C/W Pmax= 2700 W
TK39N60W,S1VF |Pd = 522 W DTc= 344 °C Tc= 84.4 °C
Toshiba Tj=Tc +(qj-c x Pd) => Tj= 868 °C DF.= 579 %
D3 Tjmax= 175 °C gi-c= 1.7 °C/W Pmax= 89.0 W
IDH10G65C5 Pd = 46 W DTc= 44.7 °C Tc= 94.7 °C
INFINEON Tj=Tc+(q j-c x Pd) => Tj= 1025 °C DF.= 586 %
TDK-LAMBDA
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Load = 100% Ta=50°C DC/DC 10V
Q1 Tjmax= 150 °C gj-c= 057 °C/W Pmax= 2200 W
FMW30N60S1HF |Pd = 132 W DTc= 345 °C Tc= 845 °C
Fuiji Tj=Tc +(q j-c x Pd) => Tj= 920 °C DF.= 613 %
Q2 Tjmax= 150 °C gj-c= 057 °C/W Pmax= 2200 W
FMW30N60S1HF |Pd = 132 W DTc= 345 °C Tc= 845 °C
Fuiji Tj=Tc + (q j-c x Pd) => Tj= 920 °C DF.= 613 %
Q23~Q27 Tjmax= 175 °C gi-c= 0.9 °C/W Pmax= 167.0 W
IPPO23N04N G Pd = 0.65 W DTc= 203 °C Tc= 70.3 °C
Infineon Tj=Tc + (qj-c x Pd) => Tj= 709 °C D.F.= 405 %

Load = 100% Ta=50°C DC/DC 150V
Q1 Tjmax= 150 °C gji-c= 057 °C/W Pmax= 2200 W
FMW30N60S1HF |Pd = 13.2 W DTc= 306 °C Tc= 806 °C
Fuiji Tj = Tc + (q j-c x Pd) => Tj= 881 °C DF.= 587 %
Q2 Tjmax= 150 °C gji-c= 057 °C/W Pmax= 2200 W
FMW30N60S1HF |Pd = 13.2 W DTc= 30.6 °C Tc= 806 °C
Fuiji Tj = Tc + (q j-c x Pd) => Tj= 881 °C DF.= 587 %
D31~D36 Tjmax= 150 °C g-c= 3.5 °C/IW Pmax= --- W
YG911S3R Pd = 35 W DTc= 262 °C Tc= 76.2 °C
Fuji Tj=Tc +(qj-c x Pd) => Tj= 885 °C DF.= 590 %

Load = 100% Ta=50°C DC/DC 600V
Q1 Tjmax= 150 °C gji-c= 057 °C/W Pmax= 2200 W
FMW30N60S1HF |Pd = 134 W DTc= 295 °C Tc= 79.5 °C
Fuji Tj=Tc +(qj-c x Pd) => Tj= 871 °C D.F.= 581 %
Q2 Tjmax= 150 °C g-c= 057 °C/W Pmax= 2200 W
FMW30N60S1HF |Pd = 112 W DTc= 295 °C Tc= 79.5 °C
Fuji Tj=Tc +(qj-c x Pd) => Tj= 859 °C D.F.= 57.2 %
D31~D36 Tjmax= 175 °C gi-c= 2.0 °C/IW Pmax= --- W
IDH02SG120 Pd = 341 W DTc= 16.6 °C Tc= 66.6 °C
Infineon Tj=Tc +(qj-c x Pd) => Tj= 734 °C D.F.= 420 %
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3.Main Components Temperature Rise

GENESYS" 1kW

G10-100
Location No. Parts Name AT Temperature Rlse'(°C)
Standard Mounting

A3 Gate Driver 25.6
C8 EL. Capacitor 18.2
DC-DC R99 Shunt Resistor 20.5
Q2 Buck Mosfet 34.5
Q27 Mosfet Rectifier 20.3
L1 Choke 52.4
PEC D3 Diode 447
Q3 Mosfet 34.4
C24 E-Cap 5.8
OUTPUT FILTER —S3 E-Cap 15.3
C44 E-Cap 15.8
D1 Bridge 63.3
RL1 Relay 18.6
A6 Top-Switch 75
INPUT T1 Transformer 12.6
C28 E-Cap 4.1
C45 E-Cap 10.9
C66 E-Cap 6.9
C76 E-Cap 11.1

Conditions:

Standard Mounting

]

Input Voltage 85V~265V
Output Voltage 10v
Output Current 100A
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3.Main Components Temperature Rise

G150-7
Location No. Parts Name AT Temperature Rlse'( ©)
Standard Mounting
Q2 Buck Mosfet 30.6
D32 Diode Rectifier 26.2
DC-DC -
R99 Shunt Resistor 19.1
c7 E-Cap 16.3
C4 E-Cap 14.6
OUTPUT FILTER
c7 E-Cap 15.2
Conditions:
Standard Mounting e — ],
—_—= __==—.—- EoEosoE oD omos M—
Ta 50°C
Input Voltage 85V~265V
Output Voltage 150V
Output Current 7A
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3.Main Components Temperature Rise

GENESYS" 1kW

G600-1.7
Location No. Parts Name AT Temperature Rlse'( ©)
Standard Mounting
Q2 Buck Mosfet 29.5
D32 Diode Rectifier 16.6
bC-be R99 Shunt Resistor 151
C5 E-Cap 16.2
C6 E-Cap 12.6
OUTPUT FILTER
c7 E-Cap 13.9

Conditions:

Standard Mounting

_C_E_-])‘

B - R —— - ——

Ta 50°C

Input Voltage 85V~265V
Output Voltage 600V
Output Current 1.7A
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4 ELECTROLYTIC CAPACITORS LIFE TIME ESTIMATION

MODEL COMPUTED LIFE (year) at Tambient
30°C 40°C 50°C
G10V-170A 15 15 8
G60V-28A 15 15 8
G150V-11.2A 15 15 8
G600V-2.8A 15 15 8
105-Tc

FORMULA: L =Lox2 19 (years)

L: Elec.capacitor computed life (24 hours per day,365 days operation)
Lo: Guarantee life for Elec.capacitor
Tc: Case temperature of Elec.capacitor

Standard Mounting ([ o

Input Voltage Nom.
Output Voltage 100%
Output Current 100%
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5. ABNORMAL TEST

INPUT 1P

GENESYS" 1kW

Condition: Ta:25°C Input:230VAC Vout:100% lout:100%
No. Test Position Fa;lur Study result (prediction of the phenomena)
g
5]
Location Test 2 . §
No. Point 2 | & HEERS
21 5|5|8|ololo|2|2|&8| 8 3.
el e slxl=[= Ilc E 8 6 S © 5
s|g|e|2|g|5|2|B|5 gIVIc|T ololo|lwo |E
wlolilnlal|dalalc|d|l|P|P|P|lz|2]|2|2 < |6 Note
1 A4 2-3 ° ° ° Input-A4
2 A5 2-3 ° . ° Input-A5
3 A6 1-2 ° ° ° Display stopped working
4 1 ° ° ° Display stopped working
5 2-3 ° ° ° Input-F3
6 2 ° ° ° Display stopped working
7 3-1 ° K] ° Input-F3;ZD4;A6
8 3 ° ° ° Display stopped working
9 A7 3-4 ° ° . o |Input-A7,Internal Error
10 C28 ° ° ° Display stopped working
11 ° °
12 C50 thermal:A5,L4 | @ . e | e |Internal Error. Input-A5&L4-35°C
13 ° °
14 C70 thermal:A8,L6 [ ® e |Fan's stopped working*
15 ° °
16 D1 4 ° . °
17 D7 A-C ° ° ° Input-A5
18 A ° °
19 D9 A-C ° ° e | e|Internal Error
20 A ° °
21 D14 A-C ° ° ° Display stopped working
22 D17 A-C ° ° ° Display stopped working
23 A ° °
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5. ABNORMAL TEST PFC 1P
Condition: Ta:25°C Input:230VAC Vout:100% lout:100%
Test Position Fa(ielur Study result (prediction of the phenomena)
&
5
No. Location Test 2 ©
No. Point g s E’_ BE §> é%
Gle| [_|8|2(0|0|0[0|Z|E[E|E O |a
HENEEEE I|Ig glv|c|T|x|Oofo|2 & |2
5168151621588z rlrP|P|R]121212 815 Note
1 C20;24;25 ° ° ° Input F1, F2
2 ° °
3 D3 A-C ° . Input F1, F2;PFC Q4
4 A ° ole ° Input F1, F2;PFC Q3
5 L1 ° ° o |eo Input Relay Clicking
6 ° ° o |eo Display shows: V-0and -0
7 Q1 B-E ° °
8 B ° ° ° Input F1, F2;PFC Q3
9 K-E ° . . Display shows: V-0and | - 0 ;PFC R13
10 E ° ° ° Input F1, F2;PFC Q3
11 K-B . . o |eo Display shows: V-0and | -0
12 K . oo Input F2;PFC Q4
13 Q2 B-E [
14 B ° ofe ° After 2 min. Input F1, F2;PFC Q3
15 K-E ° . ° PFC R13 (P.S. continued to work)
16 E o . Input F1, F2;PFC Q4
17 K-B o e Input F1, F2;PFC Q4
18 K ] .
19 Q3 G-S ° ° Output 4min. Not stable;PFC R13
20 G o . Input F1, F2;PFC Q3
21 D-S ° Input F1, F2
22 S L ® [ PFC Q4 temp enlarge from 42°C to 46°C
23 D-G [ ole ° Input F1, F2;PFC Q3
24 D ° ® | PFC Q4 temp enlarge from 42°C to 46°C
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R-10



GENESYS" 1kW

5. ABNORMAL TEST DCDC 10V
Condition: Ta:25°C Input:230VAC Vout:100% lout:100%
Test Position Fagur Study result (prediction of the phenomena)
2
No. Location Test ° %
No. Point S c ol € o
£ -8l MEE R
. 2lel_[=|2|2[9]°|°|°|%|5|8| 2§ e
SlelolEle|2|2|s|E|g|V|c|T|E(OO|2 & |2
claol=s(=S|E|S|El2|s]S Qlolo|ln O |s
n|o|iL|ow|wn|a|la|x|al[|P|P[P|<|Z|Zz[a < |O Note
1 cs ° ° ole ° Al, Q2, Q6~Q10, D11, D13, D14, ZD1, R6
R39, R40, R41, R42
2 ° °
3 C17 ° oo . PFC3P200 - D1; Input3P200 - F1, F3
4 [ °
5 L3 ° °
6 ° ° [
7 Q1 G-S . o |eo Q2 temp enlarge from 57°C to 76°C
8 G . ° ° °
9 D-S ° . ° °
10 S ° ° ° Q2 temp enlarge from 57°C to 76°C
11 D-G . ° ° °
12 D ° ° ° Q2 temp enlarge from 57°C to 76°C
13 Q5 G-S ° e | e| Vogodownto6V; Mode CV change to CC
14 G . ° ole ° Al, Q6, Q5, C12, C14, C20, Q1, D1, R2, ZD1, R5
15 D-S ° ° ole ° Al, Q6, Q5, Q1, D1, R1, R2, ZD1, R5
16 S ° e | e| Vogodownto6V; Mode CV change to CC
17 D-G . ° ole ° Al, Q5, Q6, Q4, Q1, D1, D6, D8, R1, R2, ZD1, RS, R27,
R28,
18 D . e | e| Vogodownto6V; Mode CV change to CC
19 Q23 G-S . °
20 G . °
21 D-S ° ) ofe ° Al, Q25, Q5~Q7, Q9, Q1, D1, D6, R2, ZD1, R5,
R27, R30, R39
22 S . °
23 D-G . ° oo ° Al, Q22, Q23, Q25, Q5~-Q7, Q9, Q1, D1, D6, R2
ZD1, R5, R27, R30, R39, R84
24 D ° °
25 T3 1-2 ° ) ofe ° Al, Q5, Q9, Q10, Q7, C12, C14, C20, Q1, D1, D6,
R2, ZD1, R5, R39
26 1 ° ° °
27 A-C . ° ° Al, Q17, Q25, Q1, Q2, Q5~Q7, Q9, D1, D6, ZD1
R5, R6, R27, R30, R39
28 A . o |eo Vo go down to 6V
29 B-C . . . Al, Q17, Q25, Q1, Q2, Q5~Q7, Q9, D1, D6, ZD1
R5, R6, R27, R30, R39
30 B . ° ° Vo go down to 6V

TDK-LAMBDA
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5. ABNORMAL TEST DCDC 600V
Condition: Ta:25°C Input:230VAC Vout:100% lout:100%
Test Position Fagur Study result (prediction of the phenomena)
z
No. Location Test © %
No. Point S c ol € o
£ 5|88 2|3|8182
- 2l |=|2|8[C]|°|°|°|Z|5|E| g e
5180|828 I2I5518VICITISIZIONG G |2
n|o|iL|ow|wn|a|la|x|al[|P|P[P|<|Z|Zz[a < |O Note
1 C4 ° . .
2 ° °
3 C7 ° . .
4 ° °
5 C16 ° o e ° PFC3P200 - D1; Input3P200 - F1, F3
6 ° °
7 D22 A-C ° °
8 A . °
9 D32 A-C ° . . . A1, Ql,Q8, Q9, Q10, Q14, Q15, D1, D35, D13,
D11, ZD1, R1, R5, R39, R40
PFC3P200-0Q1
10 A [} ) ° R63~R66, R68, R71, R66, R69;
Vo go down to 360V; Mode CV change to CC
11 L3 8.9-10,11 ° °
12 8,9 ° ° °
13 5,4-3,2 ° °
14 5,4 ° ° °
15 Q1 G-S . ° ° Q2 temp enlarge from 57°C to 76°C
16 G ° . ° °
17 D-S . . ° °
18 S . ° ° Q2 temp enlarge from 57°C to 76°C
19 D-G . ° . °
20 D . ° ° Q2 temp enlarge from 57°C to 76°C
21 Q5 G-S . ° ° Vo go down to 360V; Mode CV change to CC
22 G . . . ° A1, Q6,Q5, C12,Q1, D1, R2, ZD1, RS
23 D-S ° ° ° ° A1, Q6,Q5,Q1, D1, R1, R2, ZD1, RS
24 S ° ° ° Vo go down to 360V; Mode CV change to CC
D-G . . . . A1, R149, Q5, Q6, Q3, Q1, D1, D6, D8, R1, R2,
25 ZD1, R5, R27, R28
26 D ° ° ° Vo go down to 360V; Mode CV change to CC
T3 1-2 ° . ofe . A1, C11, C12, Q1,Q9, Q10, D1,ZD1, R1, R5, R39
R40
27 PFC3P200 - D1: Inout3P200 - F1, F3
28 1 ° ° °
A-B ° ° o e . Al1,C11, C12,Q1, Q9, Q10, D1, zD1, R1, R5, R39,
R40
29 PFC3P200 - D1: Input3P200 - F1, F3
30 A ° ° ° Vo go down to 360V
C-B ° ° ° . Al, C11,C12,Q1, Q9, Q10, D1, ZD1, R1, R5, R39,
R40
31 PFC3P200 - D1: Inout3P200 - F1, F3
32 C ° ° ° Vo go down to 360V
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