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CUS200M

1. Calculated Values of MTBF
MODEL : CUS200M-12

(1) Calculating Method

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

Aequip : Total Equipment Failure Rate (Failure,” 10°Hours)

Ao : Generic Failure Rate for The ith Generic Part (Failure,” 106Hours)
n; : Quantity of ith Generic Part
n : Number of Different Generic Part Categories

Tq : Generic Quality Factor for The ith Generic Part (15=1)
(2) MTBF Values

Gy : Ground, Fixed

RCR-9102B
MTBF = 126,383 {Hours)
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CUS200M

2. Components Derating
MODEL : CUS200M-12
(1) Calculating Method

(a) Measuring method

*Mounting method  :Standard mounting A |+ Ambient temperature :50C
- Input voltage 1115, 230VAC * Output voltage & current : 12V, 16.7A(100%)

(b) Semiconductors

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

(c) IC, Resistors, Capacitors, etc.

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

(d) Calculating method of thermal impedance

. j -T . j -T . T] -Tl
9j— o = Dmax) —Te 0j—a = Dmax) —Ta i —1 = Hmax) —T1
Pch(max) Pch(max) Pch(max)
Te : Case Temperature at Start Point of Derating; 25°C in General
Ta : Ambient Temperature at Start Point of Derating; 25°C in General
Tl : Lead Temperature at Start Point of Derating ; 25°C in General
Pch(max) : Maximum Channel Dissipation
Tj(max) : Maximum Junction (channel) Temperature
(Tch(max))
0j-c : Thermal Impedance between Junction (channel) and Case
(6ch-c)
0j-a : Thermal Impedance between Junction and air
0j-1 : Thermal Impedance between Junction and Lead
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(2) Component Derating List

CUS200M

Location No. Vin=115VAC Vout=12V  Iout=16.7A Ta=50C
Mounting : A
D1 Tch (max) = 150 °C Och-c=1.9 'C/W
D10XB60H-7000 | Pch=3.67W ATc=623C Tc=1123°C
SHINDENGEN [ Tch = Te+ ((6ch-¢) x Pch)=119.3C
D.F.=79.5 %
Q1 Tch (max) =150 C Och-c =2.78°C/W
TK20A60W Pch=28W ATc=60.6 C Tc=1106TC
TOSHIBA Tch = Tet ((Och-¢) x Pch)=118.4C
D.F.=78.9 %
D2 Tj (max) =150 C 8j-c=1.75°C/'W
YG975C6R Pd=0.84W ATc=58.5C Tc=108.5C
SHINDENGEN | Tch = Tc+ ((6j-¢) x Pch)=110°C
DF.=73.3 %
Q2A Tj (max) =150 °C Och-c =3.13°C/W
TK16E60W Pd=1.07W ATc=53.7C Tc=103.7C
TOSHIBA Tj = Tc + ((6ch-¢c) x Pd) = 107 C
D.F.=71.4 %
Q51A Tj (max) =175 °C Och-c =3.7C/'W
IPAO32NO6N3 G | Pd = 0.8W ATc=423°C Tc=1082C
INFINEON Tj = Tc¢ + ((8ch-c) x Pd) =953 C
D.F.=544 %
Location No. Vin=230VAC Vout= 12V TIout=16.7A Ta=50TC
Mounting : A
D1 Tch (max) = 150 °C Och-c=1.9 ‘C/W
DI10XB60H-7000 [Pch=18 W ATc=439C Tc=939C
SHINDENGEN | Tch = Tc¢+ ((Bch-c) x Pch)=9.3 °C
D.F.=64.9 %
Q1 Tch (max) =150 °C Och-c =2.78°C/W
TK20A60W Pch=19W ATc=48.7°C Tc=98.7C
TOSHIBA Tch= Tc+ ((8ch-¢c) x Pch)=104 °C
DF.=69.3 %
D2 Tj (max) =150 C 0j-c = 1.75°C/W
YG975C6R Pd=0.84 W ATc=48.7C Tc=98.7C
SHINDENGEN | Tch = Te+ ((6j-c) x Pch)=100.2°C
D.F.=66.8 %
Q2A Tj (max) = 150 C Och-c =3.13°C/W
TK16E60W Pd=1.07W ATc=425C Tc=925C
TOSHIBA Tj = Tc + ((6ch-c) x Pd)=95.8 °C
D.F.=63.9 %
Q51A Tj (max) = 175 °C Och-c =3.7°C/W
IPAQ32NO6N3 G | Pd=0.8W ATc=412C Tc=1073C
INFINEON Tj = Tc + ((6ch-¢) x Pd)=94.2 C
D.F. =538 %
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CUS200M

3. Main Components Temperature Rise AT List
MODEL : CUS200M-12

(1) Measuring Conditions

Mounting A | Mounting B | Mounting C | Mounting D {Mounting E
Mounting Method ; NI i
CNI(INPUT) y 3]
/ s
1/ :
(Standard Mounting : A) T : _|f
CN1 E L
CN1
Input Voltage 115VAC
Output Voltage 12VDC
Output Current 16.7A(100%)
(2) Measuring Results
AT Temperature Rise (C)
. I0=16.7A (100 %)
Qutput Derating Ta=50'C_| Ta=50'C | Ta=40C | Ta=40'C | Ta=40C
Location No. Part name Mounting A|Mounting B|Mounting C|Mounting D| Mounting E
C7 E.CAP. 40.5 344 44.7 43.1 41.1
C51A E.CAP. 36.8 344 37.6 33 48.1
C51B E.CAP. 38.9 36.3 34.9 33.8 50
Cs51C E.CAP. 35.6 34.5 30.5 31.1 46.4
C52 E.CAP. 32.7 304 28.6 27.6 43.2
C61 E.CAP. 25.6 32.2 20.7 22.2 42.8
L1 WIRE BALUN COIL 54 46.1 63.1 63.4 53.5
L2 WIRE BALUN COIL 51.3 43.2 54.4 57.1 47.7
L3 WIRE CHOKE COIL 44.4 35.5 38.1 55.2 36
14 WIRE CHOKE COIL 73.5 70.5 66.1 73.4 71.8
L5 WIRE CHOKE COIL 53.7 51.3 48 51.9 58.1
T1 WIRE |TRANSFORMER WIRE 59.5 60.4 56.5 55.8 70.5
T2 WIRE |TRANSFORMER WIRE 38.6 46.5 338 38 52.2
D1 BRIDGE DIODE 62.3 56.9 57 62.8 59.1
D2 S.B.D 58.5 54.9 51 58.2 57.3
D61 S.B.D 38 44.6 34.5 36.8 56
Q1 MOSFET 60.6 56.3 53.2 60.3 59.2
Q2A MOSFET 53.7 51.3 46.6 53.7 534
Q2B MOSFET 52 49.9 45 51.7 52.2
Q51A MOSFET 42.3 394 49.3 42.8 47.9
Q51B MOSFET 42.3 38.9 49.6 43.1 46.5
PC101 PHOTO COUPLER 42.6 41.6 37.6 39.2 S1.1
PC102 PHOTO COUPLER 40.1 40.8 34.9 36.8 50
PC103 PHOTO COUPLER 34.5 384 29.1 31.9 45.4
PC104 PHOTO COUPLER 35.9 39.1 30.9 33 46.4
Al101 CHIP IC 48.6 42.1 50.4 51.3 49.9
A102 CHIP IC 52.8 48.9 47.5 50.9 554
A103 CHIP IC 56 55.9 50.6 53.5 61.4
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CUS200M

3. Main Components Temperature Rise AT List
MODEL : CUS200M-12

(1) Measuring Conditions

Mounting A Mounting B | Mounting C | Mounting D | Mounting E
Mounting Method
E CN1 z
CNI(INPUT) v 5
:
(Standard Mounting : A) §
CN1 ]
Input Voltage 230VAC
Output Voltage 12vDC
Output Current 16.7A(100%)
(2) Measuring Results
AT Temperature Rise (C)
. Io=16.7A (100 %)
Output Derating Ta=50C_| Ta=50°C | Ta=40C | Ta=40°C ]| Ta-40'C
Location No. Part name Mounting A|Mounting B|{Mounting C|Mounting D|Mounting E
C7 E.CAP. 32.9 27.7 35.8 37.1 31.1
C51A E.CAP. 36.2 33.8 36.6 32.5 444
C51B E.CAP. 38.1 35.7 34 33.1 46
C51C E.CAP. 34.6 34 29.8 304 41.7
C52 E.CAP. 32.1 30.5 28.1 26.8 39.6
C61 E.CAP. 24.6 31.5 20.1 21.7 37.2
L1 WIRE BALUN COIL 28.8 21.4 34.1 38.3 27
L2 WIRE BALUN COIL 321 24.2 33.7 39.3 28
L3 WIRE CHOKE COIL 26.7 19.5 21.8 35.7 20.3
L4 WIRE CHOKE COIL 52.5 49.1 47.1 53.7 50.1
L5 WIRE CHOKE COIL 48.1 44.5 42.2 47 47.8
T1 WIRE |TRANSFORMER WIRE 57 58.8 55.2 54.3 65.7
T2 WIRE |TRANSFORMER WIRE 36.2 43.1 31.6 35.9 45
D1 BRIDGE DIODE 43.9 39 39.8 46.4 40.5
D2 S.B.D 45.7 41.7 39.6 46.7 43.2
D61 SB.D 37.3 433 339 35.9 50.3
Q1 MOSFET 48.7 43 41.8 48.7 449
Q2A MOSFET 425 39.5 36.6 43.6 40.5
Q2B MOSFET 41.5 38.7 35.6 42.2 39.8
Q51A MOSFET 41.2 39 47.9 41.7 45.3
Q51B MOSFET 41 38.4 47.7 41.8 43.8
PC101 PHOTO COUPLER 40.2 39 35.3 37.5 44.3
PC102 PHOTO COUPLER 37.8 38.2 32.7 35 43.2
PC103 PHOTO COUPLER 324 35.8 27.2 30.2 39.3
PC104 PHOTO COUPLER 33.8 36.5 28.8 313 40.1
Al101 CHIP IC 42.4 36.7 43.9 47.4 41.4
A102 CHIP IC 45.9 41.8 40.8 45.4 45
A103 CHIP IC 51.2 50.8 46 49.7 53.2
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4. Electrolytic Capacitor Lifetime
MODEL : CUS200M-12

Cooling condition : Convection cooling

CUS200M

Mounting A Conditions Ta 40C: ——
CNI(INPUT) 50C : —— -
Upsid 60°C 1 —.—.
12
| Vin=115VAC |
: 10
Lifetime (years) :
— i :
Load (%)| Ta= | Ta= | Ta= 2 ™~~~ ‘
40°C | 50°C | 60°C 2 ‘ N \
20 [100 [ 90 [ 47 5, N
50 [100] 78 | 39 g COUN |
75 100 | 50 | 25 &, = ? ~
100 |62 [31 | - - | . N
e ,
2
0 i ] i I
20 40 60 80 100
Output current (%)
12
| Vin=230VAC |
— 10
Lifetime (years) \\
—
Load (%)| Ta= | Ta= | Ta= g  — L
40°C | 50°C | 60°C 2 T N
20 100 [ 90 [ 49 g, N
50 | 100 | 82 | 41 2 N
75 1100 | 64 | 32 I I i ~
100 | 74 | 37 | - - —~. -
2
0
20 40 60 80 100
Output current (%)
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4. Electrolytic Capacitor Lifetime

MODEL : CUS200M-12

CUS200M

Cooling condition : Convection cooling

Mounting B E Conditions Ta 40C: ——
50C: ——-
60C : —. —.
Upside
: CN1 12
| Vin=115VAC |
10
Lifetime (years) N d \\
Load (%)| Ta= | Ta= | Ta= . ™ T~
40°C | 50°C | 60°C > AN
~
20 [ 100 [ 100 | 6.1 g, N
50 | 100 | 100 | 5.1 2 T~ N
-3 ~—
75 | 100 | 75 | 38 Z, ~ \
100 | 83 | 42 - =
2
0
20 40 60 80 100
Output current (%)
12
| vin=230vAC |
10 G
Lifetime (years) N ~ \\
Load (%)| Ta= | Ta= | Ta= 3 ~
40°C | 50°C | 60C 2 \\
20 100 | 100 | 6.2 ;%6 . \
¥ N
50 100 {100 | 51 g \-\.\ N
75 | 100 | 7.7 | 3.8 «% A IS \
100 | 87 | 43 -
2
0
20 40 60 80 100

Output current (%)
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4. Electrolytic Capacitor Lifetime

MODEL : CUS200M-12

CUS200M

Cooling condition : Convection cooling

Mounting C CN1 Conditions Ta 40C: ——
50C: ——-
Upside 60C: — —.
12
| Vin=115VAC |
10
Lifetime (years) ~ ~
Load (%)| Ta= | Ta= | Ta= g ™~ \ \
40°C | 50C | 60°C % g h
20 | 100 | 100 [ 52 g N\ \
40 [100 | 84 | 42 g | N \
60 | 100 | 59 | 30 T N
80 | 77 | 38 | - . '~
100 | 4.7 - - ,
0
20 40 60 80 100
Output current (%)
12
| Vin=230VAC |
10
Lifetime (years) -
S
Load (%)| Ta= | Ta= | Ta= 3 T~ ~ \
40°C | 50°C | 60°C 7 ~ -
20 | 100 | 92 | 46 Y S o
o Ty
40 | 100 | 82 | 41 k:
60 | 100 | 7.0 | 35 Sy =
80 | 100 | 5.6 - =
100 | 82 - - 5
0
20 40 60 80 100

Output current (%)
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4. Electrolytic Capacitor Lifetime

MODEL : CUS200M-12

CUS200M

Cooling condition : Convection cooling

Mounting D (i}
| Vin=115VAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50°C | 60°C
20 10.0 | 10.0 [ 5.1
40 100 | 8.6 4.3
60 10.0 6.3 31
80 8.5 4.3 -
100 5.2 - -
| Vin=230VAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50C | 60C
20 100 | 94 4.7
40 100 | 8.6 4.3
60 100 | 7.1 35
80 100 | 54 -
100 7.9 - -

Conditions Ta 40C: ——m
50C: ——-
60C: — —.
Upside
12
10 e
~ \
~
8 N AN
A N N
S N AN
2 N
£ ~
g 4 — ~ . \
- ~ .
2
0
20 40 60 80 100
Output current (%)
12
10
~ -
~—
8 ~. \
= ~
g SN
2 N
g 0 S
£ )
& [ =
2
0
20 40 60 80 100

Output current (%)
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4. Electrolytic Capacitor Lifetime

MODEL : CUS200M-12

CUS200M

Cooling condition : Convection cooling

Mounting E
| Vin=115VAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50C | 60°C
20 100 | 7.5 3.7
40 10.0 | 6.1 3.1
60 10.0 5.0 2.5
80 5.9 3.0 -
100 3.2 - -
| vin=230VAC |
Lifetime (years)
Load (%)| Ta= | Ta= | Ta=
40°C | 50C | 60C
20 100 | 6.8 3.4
40 10.0 | 6.0 3.0
60 100 | 52 2.6
80 7.1 3.6 -
100 4.3 - -

Conditions Ta 40C: ——
50C: ——-
60C: —. —.
12
10
8
% ~ ™~
2 ~
> 6 ~
E ™ -
5 ~
£ ~ \\
—
—~ —— \ ~ \
——
2
O H
20 40 60 80 100
Output current (%)
12
10
g N\,
2 N\
8 M~ \
o) -~
© 6 —~— -~ N
g ~ AN
£ ~
— 4 N
2
0
20 40 60 80 100

Output current (%)
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CUS200M
5. Abnormal Test

MODEL :CUS200M-12

(1) Test Conditions
Input : 230VAC  Output : 12V, 16.7A  Ta:25C

(2) Test Results
(Da : Damaged )

Test position Test Test result
mode
alblc|d]|e|f]lglh]|I];j]k]]l
w | § E qb)i)
Location| Test | & | §| o 2 2|3 Sl S elalea «g* g g
No.| ™0 point E% = B c% 2lEl+ % '; % S| ° S g Note
MR Z |2
O @) O
1 C1 o) 5
1~3 O O
1~3 @) O
2 L1 2~4 |1 O ©)
2~4 @) O
1~2 O o o
1~3 10O O
1~3 O @)
3 L2 2~4 |1 O O
2~4 O O
~2 [O O O
O O @)
4 C4 o) 5
) )
5 L3 o) 5
AC~AC| O O
AC~DC| O @)
DC~DC| O @)
6 D1 I 5 o)
DC+ O @)
DC- @) o)
7| c6 o) O
O Ol10 O O |Da: Q1 and 2101
~2 |0 @) O O [Da: Q1 and 7101
1~2 ) O
8 L4 3-4 |O O Inpljlt pO\?VCr increase,
audio noise
3~4 O @) O O|Da:L4
d @) @)
s O O
9| qi £ O O
d~s [O O[O O O [Da: 7101
gs 10 ®)
gd O 0|0 @) O |Da: A101, Q1 and Z101
10! D2 O 0|0 O QO |Da: Q1 and 7101
O O[O0 O QO [Da: Q1 and 2101
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. Abnormal Test

MODEL :CUS200M-12

CUS200M

(1) Test Conditions
Input : 230VAC  Output : 12V, 16.7A  Ta:25C
(2) Test Results
( Da : Damaged )
Test position Test Test result
mode
alblcld]le|f|lg|h|TI]j|lk|l
Locati o . 18|% 5 é é’ "
No.| on T?St E § kS E g g Sl "% g % % % .qg Note
N point |3 | Q| & % AR 2 |O|O 3
0. A Nal I ol o
o Z |z
d O O
s ®) ®) ®) QO |Da: Q2A, A102
g O o
11 Q2a d~s |O Ol0 O O |Da: Q2B
gs |10 @)
gd 1O 0|0 O O |Da: Q2A, Q2B
d ©) @)
s ®) @)
g ®) @)
121 QB 3515 00 O [Olpaqza
g~ | O @)
g~d 1O o] e O O [Da: Q2A, Q2B
131 15 @) O |Output Ripple voltge increase
O @)
O Ol0 O O [Da: Q2A, Q2B
14| C8 5 o)
1 @) @)
2 ) O
3 O ®) O [Standby power hiccup
4 O O O |[Standby power hiccup
51 o 6 ®) ®) ®) O [Da: A103
7 O ®) O O |Da: A103
~2 10 O O [Standby power OCP
2~3 |1 O O O O |Da: R173
3~4 10 @) O [Standby power OCP
6~7 | O @) O [Standby power OCP
16 | D61 @) O O |Standby power OCP
@) @) O O [Da: A103
@) O O [Standby power OCP
17 1 C61 o o Ripple of Standby power
increase
O O O |Standby power OCP
18 | D107 o) e
O O O |[Standby power hiccup
19 D109 O O |Standby power hiccup
20| o7 @) O O O |Da: 7101
01 KO) ©) O |Da: Q2A and Q2B
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5. Abnormal Test

MODEL :CUS200M-12

CUS200M

(1) Test Conditions
Input : 220VAC  Output : 12V, 16.7A  Ta:25C
(2) Test Results
(Da : Damaged )
Test position Test Test result
mode
a|blc|dje|f|lg|h]T]j|lk]|]1
ocation est AR 2B G o= | A 6 S| 8|5
No. No. point | & | & | = & & C,E) 2| E o % O z © g Note
R E z |2
@) @)
21 | D108
O @) O |Standby power hiccup
d @) 010
s @) 010
g @) Ol|0
22 S1A
Q is O olo
g~ | O QO |Input power Increase
g~d [O 0|0
d O 010
s O 0|0
O o]Ke
23 | Q51B |—=
Q is | O o]0
gs |0 O |Input power Increase
g~d | O (O] K®)
2 @) @)
4 @) @)
7 @) ®)
8 @) ®)
A @) o0
241 T1 B ®) ol10
11 @) @)
12 O @)
2~4 O ol0
7,8~A | O 010
B~11,12| O ol0
@) 0|0
25| GlA O O |Output ripple increase
@) 0|10
26| C51B @) O |Output ripple increase
@) 010
27| ©IC @) O |Output ripple increase
@) 010
28 €52 O O |Output ripple increase
TDK-Lambda R-13




CUS200M

6. Vibration Test
MODEL : CUS200M-12
(1) Vibration Test Class
Frequency variable endurance test
(2) Equipment Used

* Controller : DP550 * Vibrator : V870
DP CORP USA LDS CORP. UK

(3) Test Conditions

* Sweep frequency : 10~55Hz * Direction X, Y, Z
* Sweep time : 1.0min * Sweep count : 1 hour each
+ Acceleration : Constant 19.6m/s” 2G)

(4) Test Method

Input Connector X —$— : Fitting Stage

Z
Direction

Vibrator

(5) Acceptable Conditions
1. Not to be broken

2. Characteristic to be within regulation specification after the test.

(6) Test Results
OK
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7. Noise Simulate Test

MODEL : CUS200M-12

(1) Test Circuit and Equipment

Load

Simulator  :INS-400L  (Noise Laboratory Co.,LTD)

(2) Test Conditions

+ Input voltage 1115, 230VAC * Noise level
*Output Voltage : Rated *Phase

*Output current : 0, 100% *Polarity

* Ambient temperature :25°C *Mode

*Pulse width : 50~1000ns * Trigger select

(3) Acceptable Conditions
1. Not to be broken
2. Not to be shut down output
3. No other out of orders

(4) Test Results

OK

TDK-Lambda

CUS200M

:0~2kV

: 0~360 deg

i

: Common, Normal

: Line

R-15



CUS200M

8. Thermal Shock Test

MODEL : CUS200M-12
(1) Equipment Used
TSA-101S-W  : ESPEC

(2) Test Conditions

leycle
* Ambient Temperature :-40°C & 85°C g5
30min
*Test Time :Refer to Dwg.
*Test Cycle :200 Cycles
*No Operating 40°C
30min

(3) Test Method

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. 200 cycles later, leave it for 1 hour
at the room temperature , then check if there is no abnormal output.

(4) Acceptable Conditions

1. Not to be broken

2. Characteristic to be within regulation specification after the test.

(5) Test Results
OK
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