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1. Evaluation Method
1.1 Circuit used for determination

Circuit 1 used for determination

- Steady state data
+ Over current protection (OCP) characteristics
+ Over voltage protection (OVP) characteristics

* Output rise characteristics
* Output fall characteristics
* Hold up time characteristics

AC POWER]
SUPPLY

Digital power meter|

Controlled Temp. Chamber

Circuit 2 used for determination

* Dynamic load response characteristics

AC POWER
SUPPLY

Digital power meter

AC +V

P.S.

AC -V

Shunt Res.

Dynamic dummy
load
Toad T
L
My
Shunt Res.

Circuit 3 used for determination

« Inrush current waveform

Slide Reg.

Dynamic
Dip
Simulator

Current probe

Digital power meter

TDK-Lambda

Shunt Res.

;.?Load
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CUS150M1

Circuit 4 used for determination

+ Leakage current characteristics
Digital power meter

AC POWER):
SUPPLY §|§
current

Isolation Trans meter

;g\ Load

Shunt Res.

Circuit 5 used for determination

+ Output ripple and noise waveform

Digital power meter

1.5m 509 Cable

AC POWER
SUPPLY

Oscilloscope
Bandwidth : 20MHz

R :50Q

C1:0.1uF Film Cap.

C2 : 100uF Elect Cap.

C3 : 4700pF Ceramic Cap.

150mm

Configuration used for determination
* Electro-Magnetic Interference characteristics

(a) Conducted Emission

D.U.T (Earthed) Aluminum Plate|{ (2m X 2m)

Vertical Ground
AMN 50€/50uH D=80cm J |¢—D=40em /Reference Plane

FSLL LTI TTL IS TSST LTS

EMI Test Receiver
Spectrum Analyzer N
,; N

A ¢ Power Cable Stand H=80cm

N

N

|

N

N

T i 1 [‘

g 7 ;7 ~ O Power Source

N Earth

3 Horizontal Ground Plane

(b) Radiated Emission
3 D=3m
§ D.U.T.(Earthed)
. N Aluminum Plate

EMI Test Receiver [ ‘ /i
Spectrum Analyzer R -
Pre Amp. .
-—\ } Antenna Power Cable

N

[

1\2 Stand H=80cm

% Turn Table

»

N r 8

< ¢  E—
§ 7;7‘ O Power Source
Earth . L
B Horizontal Ground Plane

TDK-Lambda ’ T-2



1.2 List of equipment used

CUS150M1

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
2 | DIGITAL MULTIMETER AGILENT 34970A
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
4 | CURRENT PROBE YOKOGAWA ELECT. 701932
5 | DYNAMIC DUMMY LOAD CHROMA 63201
6 | CVCF KIKUSUI PCR2000LE
7 | LEAKAGE CURRENT METER SIMPSON 228
8 | CONTROLLED TEMP. CHAMBER TABAI-ESPEC SU-661
9 [ EMITEST RECEIVER ROHDE & SCHWARZ ESCI-03
10 | LISN ROHDE & SCHWARZ ENV216
11 | BICONICAL ANTENNA EMCO 63208
TDK-Lambda T-3




2 Characteristics

Start up voltage (Vin) T78VAC
Drop out voltage (Vin) T6VAC
TDK-Lambda

CUS150M1
2.1 Steady state data
(1) Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage
12V 1. Regulation - line and load Condition Ta:25C
Iout \ Vin 8S5VAC | 115VAC | 230VAC | 265VAC Line regulation
0A (0%) 12.015V | 12.015V | 12.015V | 12.016V ImV 0.008%
6.25A (50%) | 12.013V | 12.013V | 12.013V | 12.013V 0mV 0.000%
12.5A (100%) - 12.013V | 12.012V | 12.012V 1mV 0.008%
Load 2mV 2mV 3mV 4mV
regulation 0.017% | 0.017% | 0.025% | 0.033%
2. Temperature drift
Conditions Tout : 12.5A (100%)
Vin\Ta | -201C +25°C | +50°C | Temperature stability
Vout 115VAC | 11.978V | 12.013V | 12.001V | 35mV 0.292%
230VAC | 11.978V | 12.012V | 12.000V | 34mV 0.283%
3. Start up voltage and Drop out voltage Conditions Ta:25C
Tout : 12.5A (100%)
Start up voltage (Vin) 78VAC
Drop out voltage (Vin) T6VAC
[ 18V | 1. Regulation - line and load Condition Ta:25C
Iout \ Vin 85VAC | 115VAC | 230VAC | 265VAC Line regulation
0A (0%) 18.002V | 18.004V | 18.004V | 18.004V 2mV 0.011%
4.2A (50%) | 17.995V | 17.997V | 17.998V | 17.999V 4mV 0.022%
8.4A (100%) - 17.994V | 17.995V | 17.994V ImV 0.006%
Load TmV 10mV 9mV 10mV
regulation 0.039% | 0.056% | 0.050% | 0.056%
2. Temperature drift Conditions  Iout : 8.4A (100%)
Vin\Ta | -20°C +25°C +50°C | Temperature stability
Vout 115VAC | 17.991V | 17.994V | 17.997V 6mV 0.033%
ou 230VAC | 17.991V | 17.995V | 17.998V TmV 0.039%
3. Start up voltage and Drop out voltage Conditions Ta:25C
Tout : 8.4A (100%)

T-4



CUS150M1

(1) Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

1. Regulation - line and load Condition Ta:25C

Iout \ Vin 85VAC | 115VAC | 230VAC | 265VAC Line regulation
0A (0%) 24.003V | 24.003V | 24.003V | 24.002V 1mV 0.004%
3.15A (50%) | 23.998V | 23.998V | 23.998V | 23.998V 0mV 0.000%
6.3A (100%) - 23.996V | 23997V | 23.997V 1mV 0.004%
Load S5mV TmV 6mV 5mV
regulation | 0.021% | 0.029% | 0.025% | 0.021%

2. Temperature drift Conditions Iout : 6.3A (100%)

Vin\Ta | -20C +25°C +50°C | Temperature stability

Vout 115VAC | 23.920V | 23.996V | 23.983V | 76mV 0.317%
230VAC | 23.920V | 23.997V | 23.983V | 77mV 0.321%
3. Start up voltage and Drop out voltage Conditions Ta:25C

Tout : 6.3A (100%)

Start up voltage (Vin) 78VAC
Drop out voltage (Vin) T6VAC

l 36V l 1. Regulation - line and load Condition Ta:25C
Iout \ Vin 85VAC [ 115VAC | 230VAC | 265VAC Line regulation
0A (0%) | 36.042V | 36.042V | 36.040V | 36.040V 2mV 0.006%
2.1A (50%) | 36.026V | 36.026V | 36.026V | 36.026V OmV 0.000%
4.2A (100%) - 36.025V | 36.026V | 36.026V ImV 0.003%
Load l6mV 17mV 14mV 14mV
regulation | 0.044% [ 0.047% | 0.039% | 0.039%

2. Temperature drift Conditions Iout : 4.2A (100%)
Vin\Ta | -20C +25°C +50°C | Temperature stability
115VAC | 35.930V | 36.025V | 36.001V | 95mV 0.264%
230VAC | 35931V | 36.026V | 36.001V 95mV 0.264%

Vout

3. Start up voltage and Drop out voltage Conditions Ta:25°C
Iout : 4.2A (100%)

Start up voltage (Vin) T8VAC
Drop out voltage (Vin) 76VAC

TDK-Lambda T-5



CUS150M1

(1) Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

48V

1. Regulation - line and load Condition Ta:257C
Iout\Vin | 85VAC | 115VAC | 230VAC | 265VAC Line regulation
0A (0%) | 48.040V | 48.035V | 48.039V | 48.034V 6mV 0.013%
1.6A (50%) | 48.013V | 48.013V | 48.014V | 48.014V ImV 0.002%
3.2A (100%) - 48.011V | 48.011V | 48.012V ImV 0.002%
Load 27mV 24mV 28mV 22mV
regulation | 0.056% | 0.050% [ 0.058% | 0.046%
2. Temperature drift Conditions Iout : 3.2A (100%)
Vin\Ta | -20C +25°C +50°C | Temperature stability
Vout 115VAC | 47934V | 48.011V | 47919V | 92mV 0.192%
ou 230VAC | 47.936V | 48.011V | 47919V | 92mV 0.192%
3. Start up voltage and Drop out voltage Conditions Ta:25C

Start up voltage (Vin) T8VAC
Drop out voltage (Vin) T6VAC
TDK-Lambda

Tout : 3.2A (100%)
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CUS150M1

(2) Efficiency vs. Output current
Conditions Vin : 85 VAC ------

: 115 VAC - —-—
: 230 VAC ——
1265 VAC ———-
Ta : 25°C
12V |
100
i R PE— ————— =
S
>
Q
5 !
3 70 —
= |
A
60
50 -
20 40 60 80 100
Output current (%)
18V |
100
90 . R — S
S 80
oy
5
5 70
=
ia)
60 |-
50
20 40 60 80 100

Output current (%)
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(2) Efficiency vs. Output current

CUSI50M1

Output current (%)

TDK-Lambda

Conditions Vin : 85 VAC
1 115 VAC
1 230 VAC
1 265 VAC
Ta 25°C
| 24v ]
100
90 ................ -
£ s f
5
5
8 70
=
[
60
50
20 40 60 80 100
Output current (%)
| 36V |
100 :
90 e -
S 80
&
5
‘g 70
=
0
60 |
50
20 40 60 80 100
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(2) Efficiency vs. Output current

CUS150M1

Conditions Vin : 85 VAC ------
: 115 VAC ———
: 230 VAC ——
1265 VAC ———-

Ta : 25°C

| 48v ]
100
90
g 80
>
Q
5
5 70
=
n
60
50

20

40

60

Output current (%)

80 100

TDK-Lambda
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(3) Input current vs. OQutput current

12V |
Io: OA
Vin Input current
85VAC 0.043A
1I5VAC 0.043A
230VAC 0.075A
265VAC 0.089A
18V
Io: OA
Vin Input current
85VAC 0.043A
115VAC 0.043A
230VAC 0.079A
265VAC 0.086A

Input current (A)

Input current (A)

TDK-Lambda

3.0

2.0

1.0

0.0

2.0

1.0

CUS150M1

Output current (%)

Conditions Vin: 85 VAC ------
115 VAC ———
: 230 VAC ———
1 265 VAC ———-
Ta: 25°C
—"’,’T:'. — - .-T:f:—_’:_:
/
0 20 40 60 80 100
Output current (%)
80 100

T-10



(3) Input current vs. Output current

CUS150M1

Conditions Vin : 85 VAC ------
: 115 VAC ———
: 230 VAC ——
: 265 VAC ——-—-
Ta 25 C
24V |
3.0
@ 20
g o]
Io: 0A = e -
Vin Input current o 1.0 b e =
=] : N ‘
85VAC 0.044A & P I
115VAC 0.043A O
230VAC 0.074A 00 sl \ ‘
265VAC 0.09244 0 20 40 60 80 100
Output current (%)
36V
2.0
< .-
z T
Io: 0A E et —
. 8 1.0 - = . :
Vin Input current 5 P
85VAC 0.043A & e ==
115VAC 0.043A = ;
r"‘ . :="—————-—= - !
230VAC 0.078A 00 e ,
265VAC 0.089A 0 20 40 60 80 100
Output current (%)
TDK-Lambda T-11



CUSI50M1

(3) Input current vs. Output current
Conditions Vin : 85 VAC ------

: 115 VAC ———
: 230 VAC ——
: 265 VAC ———-
Ta : 25°C
48V |
3.0
2 20
Io: 0A E I N -
Vin Input current < 1.0 j e T
85VAC 0.043A B T S
115VAC 0.043A A e e
230VAC 0.075A o =TT |
265VAC 0.0884 0 20 40 60 80 100

Output current (%)
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CUSI5S0M1

(4) Input power vs. Output current
Conditions Vin: 85 VAC ----

115 VAC —-.—.
230 VAC  ——
. 265 VAC —-—-
Ta: 25 C
12V 250
200
%/ 150
Io: 0A 2 >
Vin Input power 2,100
85VAC 1.92W ‘a
115VAC | 1.20W ER 7
230VAC 1.30W
265VAC | 1.50W 0
0 20 40 60 80 100
Output current (%)
18V 200
150 /
To: 0A 5 100
Vin Input power 2. /
85VAC 1.90W E
115VAC | 1.26W £ 50 ~
230VAC 1.20W
265VAC | 1.50W 0
0 20 40 60 80 100
Output current (%)
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CUS150M1

(4) Input power vs. Output current
Conditions Vin: 85 VAC ----

115 VAC -~
230 VAC ——
265 VAC —-—-
Ta: 25°C
24V 250
200
% 150 : -
Io: 0A 5 /
Vin Input power 2100 |
85VAC | 1.9TW 3 _—
115VAC 1.40W = 50 b
230VAC 1.30W
265VAC 1.50W 0
0 20 40 60 80 100
Output current (%)
36V 200
150
3 -
To: 0A g 100
Vin Input power 2
85VAC 1.97W ‘é
115VAC | 1.38W & 50
230VAC 1.30W
265VAC 1.50W 0 1
0 20 40 60 80 100
Output current (%)
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(4) Input power vs. Output current

48V
Io: O0A
Vin Input power
85VAC 2.03W
115VAC 1.38W
230VAC 1.30W
265VAC 1.50W

CUS150M1

Conditions Vin: 85 VAC ----
115 VAC —--—.
230 VAC —
265 VAC ——-
Ta: 25°C
250
200
£ 150 -~
s pr>
g
2. 100
é /
= 50
0
0 20 40 60 80 100
Output current (%)

TDK-Lambda
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CUS150M1

2.2 Over current protection (OCP) characteristics
Conditions Vin: 85 VAC------

115 VAC----~
230 VAC—
265 VAC———-
Ta: 25°C
12V 18V
20
12 /
10 16 /
> 5 |
g g, /
£ : ‘ = yd
S / S
S » AN RO R s 4
0 t { 0 i ; ;
0 40 80 120 160 0 40 80 120 160
Output current (%) Output current (%)
24V 36V
25 40
20 /
30
3 3
[ 15 ()
& / & 20
g 10 ‘ S
: pd :
B ‘ £ 10
o o
0 0
0 40 80 120 160 0 40 80 120 160
Output current (%) Output current (%)
48V
50

40 /
30 /
20 /

G ——

Output voltage (V)

0 40 80 120 160
Output current (%)

TDK-Lambda 16



2.3 Over voltage protection (OVP) characteristics

CUS150M1

Conditions Vin: 115 VAC
Tout : 0%
Ta: 25°C
12V 18V
i&lt}t?h“ 20s/dv Man (1.5 M J0s/der
OovVP
Oovp Point —
Point —
Vout — Vout ~
oV — oV —
3V/DIV l 20s/DIV | 4V/DIV l 20s/DIV
24V 36V
Man {125 M 206/dy B Mav ¢ L5 W 6’4y
OVP ’
Point — ‘ ovp
Vout — S — 5
\ Vout —;
oV — oV — !
5V/DIV | 20s/DIV SV/DIV | 20s/DIV
48V
Mo {15 W 'Q(ls/ﬁv
ovpe
Point —
Vout —
oV —
10V/DIV | 20s/DIV
TDK-Lambda T-17



2.4 Output rise characteristics

CUSI50M1

Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C
| 12V |
Iout : OA Iout : 12.5A (100%)
Main 1 1.2 M B0/ Man $1.5M i 50es/dv
DC jﬂ  Vout DC-~ BA
| I
| e ov o |
A A e e
AMAA W«f‘z{\ /\f" | \M M — Vin ﬁ.______q/r\ﬁﬁﬁf‘;f\f\f\f\f\{“\M:’\f‘r\f;”/‘f
YUV wv WY wV‘vvvmwvwv““‘mm
| SVDIV | 50ms/DIV | | 5VDIV | 50ms/DIV |
18V
Iout : OA Iout : 8.4A (100%)
‘ Man 1.5 M Slms/Gy Man: 1.5 M S0ss/dv
DCqf- BA vew | DCq- BA
zﬁ! , R A // .
, AAARA AN [npr/u COANAAAARD A
________f\\{\!\lf‘!\rl\ \.”! ; ; M\\ [\l\,’\;\;‘\ — Vin _9___1\“&,\,‘a;\,’\,’u’\‘wﬂap\,lﬂf“\l\g\f z/‘xf‘ ‘
vy Vv V JV‘V“VV% ~ vaVVVVVVV‘JJ Vv‘ b
10V/DIV 50ms/DIV | 10V/DIV S0ms/DIV
TDK-Lambda T-18



2.4 Output rise characteristics

CUS150M1

Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C
24V |
Iout : OA Tout: 6.3A (100%)
Ve 15N SOns/ar )Ian:vl‘fbu SOms/dy
DC BA DC-r~ BA
-}_E «— Vout — _—”— -
g | o
', = QV — 'I/ ' ‘
CARAAARRAA AA /\ Ny AR AR \\Aﬁﬁ“‘ﬂ
HMAN\\ ARG Hux N AAARAL AR AR AR A
AR AR ARG TR < Vin = L LA -HI f P AT
VAN T \'\ i V VIV
10V/DIV. |  50ms/DIV | 10V/DIV 50ms/DIV
| 36v |
Iout : 0A Tout : 4.2A (100%)
: ‘ Man: 1,25 4 »50ms/1iv Man 1M 50ms/dvy
DC—“- BA | < Vout — DC- BA
|
o - I |
 AAMAMARMARAMARAAR o ARAMAAMARARARRAARARD
R VRV V Y
20V/DIV 50ms/DIV | 20V/DIV 50ms/DIV

TDK-Lambda
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2.4 Output rise characteristics

Tout : OA

“Bles/iv |

U\/\M

“‘J\ A \//V w\/

\J I XJ/\V

|

\
U

Conditions

Ta:

Vin :

CUS150M1

85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)

25 C

Iout : 3.2A (100%)

— Vout —

[PREL

| DC‘}r BA |

S0ms/div

T

 Vill — rmsmmssnnd

ﬂ
b{

1‘“ \1X
/ \IV\/\/

/\M

uA M

0V/DIV ]

SOms/DIV

20V/DIV |

soms/DIV
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2.5 Output fall characteristics

CUSI50M1

Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C
| 12V |
Iout : 0A Tout: 12.5A (100%)
ABICD | Man : .25 M 205/ ABCDMM‘ 1.5 M : 10me/dy
B < Vout— \\
] 5V/DIV 20s/DIV | | 5V/DIV 10ms/DIV |
| 18V |
Iout : 0A Iout : 8.4A (100%)
___lk SN S
t ) : ‘ — QV =i o
| 10v/DIV | 20s/DIV | |  1ov/DIV | 10ms/DIV |
TDK-Lambda T-21



2.5 Output fall characteristics

CUS150M1

Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (O)
265 VAC (D)
Ta: 25°C

| 24v |
R Iout : (2)0:2:V _ Iout : 6.3A (100%)
- ~|= Vout— - | .
«— QV — . - . \\
«— Vin H\/\
| __1ov/DIV | 20sDIV | | 10v/DIV | 10ms/DIV |
| 36V |
_ Tout : Oﬁ . Tout : 4.2A 1(()};20%)
R | — Vout— b
—_—\ _ oV — *\
20V/DIV 20s/DIV | 20V/DIV 10ms/DIV

TDK-Lambda : T-22



CUS150M1

2.5 Output fall characteristics
Conditions Vin: 85 VAC (A)

115 VAC (B)
230 VAC (©)
265 VAC (D)
Ta: 25°C
| 48V |
’ Iout: 0A Tout : 3.2A (100%)
i K i . 20s/dv | | | ABC]S““HS& B 10ms/div
<~ Vout — ‘ I ‘ ﬁ
«— OV — S I \ .
< Vin —>/\/ T
| 20v/DIV | 20sDIV | | 20v/DIV | 10ms/DIV |

TDK-Lambda ‘ T-23



CUSI50M1

2.6 Hold up time characteristics
Conditions Vin: 115 VAC ------

230 VAC ———
Ta: 25°C

[ 12V ]
100

Hold up time (ms)

10
0 20 40 60 80 100

Output current (%)

| 18V ]
100

Hold up time (ms)

10 | |
0 20 40 60 80 100

Output current (%)

TDK-Lambda < T4



CUS150M1

2.6 Hold up time characteristics
Conditions Vin: 115 VAC ------

230 VAC ———

Ta: 25°C
[ 24V |
100 —
NG |
g | .
w
=
o,
; e —
Q
T
10 ‘
0 20 40 60 80 100
Output current (%)
|36V ]
100 ‘
\ S S S——
N
é \ >>>>> |
.% ; \
g \\
=
@]
T
10
0 20 40 60 80 100

Output current (%)
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CUS150M1

2.6 Hold up time characteristics
Conditions Vin: 115 VAC ------

230 VAC ———
Ta: 25C
48V ]
100

g

(]

=

g

=

Q

s

10 | |

0 20 40 60 80 100

Output current (%)
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2.7 Dynamic load response characteristics

f=100Hz

/iy

) e o
200mV/DIV 2ms/DIV
+0.89% -1.31%
f=100Hz

Dngr i

‘ S E_—
200mV/DIV 2ms/DIV
+0.34% -0.56%
I 2 4V f=100Hz

Maa 1 1.2 ¥

Qms/dv

CUS150M1

Conditions Vin: 115 VAC
TIout: 50 %<=> 100 %
(tr=tf=75us)
Ta: 25°C
f=1kHz

Vout

— 12.5A —

e easa—t— N/
200mV/DIV 200 12 s/DIV
+0.81% 1.07%
f=1kHz

«— Vout

— 8.4A

— Q0A —

— 42A ﬁ__/_——-\____/————\___

200mV/DIV | 200 sDIV
+0.25% -0.56%

f=1kHz

L HIF-E] 200us/d

] ,, i | — 63A — M
I e i — 3.15A — :
«— QA —
200mV/DIV 2ms/DIV 200mV/DIV 200 u s/DIV
+0.44% -0.48% +0.39% -0.38%
TDK-Lambda

T-27



CUSI50M1

2.7 Dynamic load response characteristics
Conditions Vin: 115 VAC
Iout: 50 %<—> 100 %
(tr = tf = 75us)

Ta: 25°C
L 36V I f=100Hz f=1kHz

3

200mV/DIV 2ms/DIV 200mV/DIV 200 » s/DIV
+0.21% -0.29% +0.31% -0.24%
[ 48V [ f=100Hz f=1kHz

Hen: L5 W Pl g Min: 1.5 W H 200us/dv

g < Vout

— 0A — |

200mV/DIV 2ms/DIV 200mV/DIV 200 1 s/DIV
+0.18% -0.27% +0.11% -0.30%

“TDK-Lambda T8



2.8 Response to brown out characteristics

CUS150M1

Conditions: Tout : 100%
Interruption time Ta :25°C
A : Output voltage does not drop
B : Output voltage drops down not reaching 0V
C : Output voltage drops until 0V
I 12V |
Vin :115VAC Vin :230VAC
A: 17ms, B: 27ms, C: 33.5ms A: 17ms, B: 27ms, C: 35.5ms
T S H Y T I i T/ i HET T/
- A BC 5 " - ABC
; 1 Vout — \IL ! —
e
!
ov '

5V/div | 20ms/div

= Vin —=| [\ [

5V/div

| 20ms/ div ]

| 18V |
Vin :115VAC
A: 18ms, B: 22ms, C: 34ms
: : : M 1HM Olms/div
AB C

=— Vout —>

Vin :230VAC

AB

A

&

A: 18ms ,B: 22ms,C: 37ms

W50

ov

8V/div 20ms/div

8V/div

20ms/div

TDK-Lambda

T-29



2.8 Response to brown out characteristics

Interruption time

A : Output voltage does not drop

B : Output voltage drops down not reaching 0V
C : Output voltage drops until OV

L 24V |

Vin :115VAC
A: 17ms, B: 27ms, C: 33ms

C"HV-TI : * s/

AB C

CUSI50M1

Conditions: Iout : 100%
Ta :25°C
Vin :230VAC
A:17ms, B: 27ms, C: 37ms
: : [CHELEE :  O0ms/dv
AB C: : '-

Vout

ov

| 10V/div | 20ms/div. |

I 36V |
Vin :115VAC

A: 18ms, B: 22ms,C :39ms
H : : A BMaint:L?.')M C i _ msldv

-

K

< Vin —>

I

A

10V/div 20ms/div

<— Vout —

| — gy —D

Vin

20V/div | 20ms/div

Vin :230VAC
A: 18ms ,B: 22ms,C: 43ms
: AB Ma'n:l.?ﬂbi s/

\/\/\/\/\/\

20ms/div |

| 20V/div |

TDK-Lambda ' T-30



2.8 Response to brown out characteristics

Interruption time

A : Output voltage does not drop

B : Output voltage drops down not reaching 0V
C : Output voltage drops until OV

| 48V ]
Vin :115VAC
A: 18ms, B: 22ms,C :42ms
i ' ; Waont 15N " Dms/dy

z : AIB C

P
' .

H : :

r

I

!

CUS150M1

Conditions: Tout : 100%
Ta :25C
Vin :230VAC
A: 18ms ,B: 22ms,C: 46ms
‘ : . Wan 1 1.5 0 : dns/dv
AB ¢ :

Vout

o [ OV —.

20V/div | 20ms/div

TDK-Lambda

20V/div 20ms/div

T-31




CUS150M1

2.9 Inrush current waveform

12V
Conditions Vin: 115 VAC
Iout: 12.5A (100%)
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0° ¢ =90°
W 1B V0o [oHE] ey
N |

AAAAAAY

VY [AaRS

y«— Iin —

<~ Vin —

| 5A/DIV 100ms/DIV 10A/DIV__ | 100ms/DIV

Conditions Vin: 230 VAC
Iout : 12.5A (100%)

Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0° ¢ =90°
W W Ve ] Hans LB M ey
'ﬁ%&.‘/’w\;\/\/‘v\ﬁv MAAAAAMAAAAY — i — T A VAAAAAAAAANAAASAAY A
11t
= Vin —
S5A/DIV___ | 100ms/DIV 20A/DIV__ | 100ms/DIV

TDK-Lambda ' T-32



2.10 Leakage current characteristics

CUS150M1

Conditions Iout: 0A  -------
12.6A (100%)
Ta: 25C
Equipment used : 228 (Simpson)
12V
0.3

%\ 0.2

g

g

3

O

éﬁ 0.1

B

—

0.0 ; ‘
80 120 160 200 240 280
Input voltage (VAC)
0.3

~ 02 — /
g/ _,,./

S .—/

3 o

g‘) 01 |- /
é —
-

0.0 :
80 120 160 200 240 280
Input voltage (VAC)
TDK-Lambda

T-33



CUS150M1

2.11 Output ripple and noise waveform

Conditions Vin : 115 VAC
Ta: 25 C
12V Tout : 0% Tout : 12.5A (100%)
R M 1B M Dus/dw

Mo : 1.5 K s/

50mV/DIV | Sms/DIV 50mV/DIV 2ms/DIV

|  18v | Tout : 0% Tout : 8.4A (100%)

Man (15H Sas/Gy - ; Von {1 5H “Tralav

50mV/DIV 5ms/DIV 50mV/DIV 2ms/DIV l

24V Tout : 0% Tout : 6.3A (100%)

HETE S/ | HE-LIE : “ons/tv
: ¢ : : ; ;

50mV/DIV 5ms/DIV | 50mV/DIV 2ms/DIV |

TDK-Lambda T-34



CUS150M1

2.11 Output ripple and noise waveform

Conditions Vin : 115 VAC
Ta: 25 C
| 36V | Tout : 0% Tout : 4.2A (100%)
Men {1.9M : Sms/dy : : Main 1.5 M i s/ dv

50mV/DIV 5ms/DIV | 50mV/DIV 2ms/DIV
| 48v | Tout : 0% Tout : 3.2A (100%)
Man (1.5 M : Sms/dv : : Mani12M : ms/dy

e P~~~

100mV/DIV 5ms/DIV 100mV/DIV 2ms/DIV

TDK-Lambda T-35



CUS150M1

2.12 Electro-Magnetic Interference characteristics

Conditions Vin : 115VAC
Iout : 12.5A (100%)

Conducted Emission Ta :25C
| 12v
Phase : L
Point A
(6.989MH?z) EN 55022 Class B
Ref. Limit |Measure QP Limit
Data| (dBuv) | (dBuV) 4__J
QP 60.0 504
AV 500 336 EN 55022 Class
B AV Limit
Phase : N
Point B [Point:B|
(150kHz) g ‘ g EN 55022 Class B
Ref. Limit |Measure N ‘ ' - QP Limit
Data| (dBuV) | (dBuv) e , —_ 4___J
QP | 66.0 | 59.1 oo " ’ o
s »\ﬂ\ . i - {______|
AV 56.0 42.8 45 ;
I EN 55022 Class B
© AV Limit
§ %
3 £

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda ' T-36



CUS150M1

2.12 Electro-Magnetic Interference characteristics
Conditions  Vin : 230VAC
Iout : 12.5A (100%)

Conducted Emission Ta :25C
12V
Phase : L
Point A - )
(7.063MHz) K ; @l EN 55022 Class B
Ref. Limit |Measure - QP Limit
Data| (dBuV) | (dBuV) ‘_J
QP 60.0 51.2 ®
AV 50.0 339 45 l
EN 55022 Class
@ B AV Limit
3
Phase : N
Point B
(150kHz) EN 55022 Class B
Ref. Limit |Measure QP Limit

Data| (dBuV) | (dBuV)

QP 66.0 57.1

AV 56.0 354

EN 55022 Class B

AV Limit

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda ' T-37



CUS150M1

2.12 Electro-Magnetic Interference characteristics

Conditions Vin : 115VAC
Tout : 8.4A (100%)

Conducted Emission Ta :25C
18V |
Phase : L
Point A oy
(2.592MHz) ol
Ref. Limit |[Measure I EN 55022 Class B
Data| (dBuv) | (dBuv) QP Limit

QP 56.0 45.2

AV 46.0 30.5

P
]

EN 55022 Class B
AV Limit
Phase : N
Point B o ~ ; , ]
(150kHz) wl
Ref. Limit |Measure o EN 55022 Class B
Data| (dBuv) | (dBuv) e , QP Limit

PR

QP 66.0 56.4

5 B

e

AV 56.0 40.7 ~

BN

&
) l

EN 55022 Class B
AV Limit

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda ' T-38



CUS150M1

2.12 Electro-Magnetic Interference characteristics
Conditions  Vin : 230VAC
Tout : 8.4A (100%)

Conducted Emission Ta :257C
18V
Phase : L
Point A
(2.592MHz)
Ref. Limit [Measure

EN 55022 Class B
QP Limit

M
]

Data| (dBuV) | (dBuV)
QP | 560 | 453

AV 46.0 29.7

EN 55022 Class B
AV Limit

150K 900 4ui 500 A0 1M 2n W w6 8 10N 2084 30M

Phase: N

Point B
(2.595MHz)
Ref. Limit [Measure
Data| (dBuV) | (dBuV)

EN 55022 Class B
QP Limit

QP | 56.0 | 445

AV 46.0 30.1

P
1

EN 55022 Class B
AV Limit

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda ‘ T-39



CUS150M1

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 115VAC
fout : 6.3A (100%)

Conducted Emission Ta :25C
24V
Phase : LL
Point A
(2.368MH?z) e e ‘ EN 55022 Class B
Ref. Limit |Measure TN ] : QP Limit
Data| (dBuv) | (dBuv) S o [Point Al s |
QP 56.0 46.0 Lo ‘
AV 46.0 29.7 l
EN 55022 Class
B AV Limit
Phase : N
Point B
(1 SOkHZ) EN 5.'5022 Class B
Ref. Limit |Measure QP Limit

Data| (dBuV) | (dBuV)

&
<«

QP | 66.0 | 583

T

EN 55022 Class

AV 56.0 43.4

B AV Limit

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda ‘ T-40



CUS150M1

2.12 Electro-Magnetic Interference characteristics
Conditions  Vin : 230VAC
fout : 6.3A (100%)

Conducted Emission Ta :25C
24V
Phase : L
Point A
(2.205MHz) P EN 55022 Class B
Ref. Limit |Measure ® ' QP Limit
Data| (dBuv) | (dBuV) *———l
QP 56.0 463
AV 46.0 286 EN 55022 Class
B AV Limit
Phase : N
Point B
(150kHz) EN 55022 Class B
Ref. Limit |Measure QP Limit

Data| (dBuV) | (dBuV)

QP | 66.0 | 555

]
1

AV 56.0 343

EN 55022 Class

B AV Limit

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda T-41



CUS150M1

2.12 Electro-Magnetic Interference characteristics
Conditions  Vin : 115VAC

Iout : 4.2A (100%)
Istandby : 0A

Conducted Emission Ta :257C
| 36V
Phase : L
PointA (|
(1.112MHz) "I o N
Ref. Limit |Measure N EN 55022 Class B
Data| (dBuV) | (dBuV) 1 QP Limit

QP | 560 | 464 R

/
AV 46.0 295 g

PR . I B
“ f il
y . - EN 55022 Class B
i AV Limit
Phase : N
PointB | |
(150kHz)
Ref. Limit {Measure EN 55022 Class B
Data| (dBuv) | (dBuV) QP Limit

QP | 660 | 593

AV 56.0 44.6

—
T

EN 55022 Class
B AV Limit

400 500 80C M 2 M E b s

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda T-42



2.12 Electro-Magnetic Interference characteristics

CUS150M1

Conditions Vin : 230VAC
Iout : 4.2A (100%)
Istandby : QA

Conducted Emission Ta :25C
| 36V ]
Phase: L
PointA | |
(1.332MHz)
Ref. Limit |Measure EN 55022 Class B
Data| (dBuv) | (dBuV) QP Limit
QP | 560 | 4638 PR
AV 46.0 30.4 .
8 4: EN 55022 Class B
i AV Limit
Phase : N
Point B
(150kHz)
Ref. Limit |Measure EN 55022 Class B
Data| (dBuV) | (dBuV) QP Limit
QP 66.0 56.8 4____]
AV 56.0 34.5

EN 55022 Class
B AV Limit

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda
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2.12 Electro-Magnetic Interference characteristics

CUS150M1

Conditions Vin : 115VAC
Tout : 3.2A (100%)

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda

Conducted Emission Ta :25C
| 48V
Phase : L
Point A 0 .
(1.125MHz) »
Ref. Limit [Measure EN 55022 Class B
Data| (dBuV) | (dBuV) QP Limit
QP 56.0 49.8 4—'_J
AV 46.0 34.4 4__1
EN 55022 Class B
AV Limit
Phase : N
Pomnt B w0
(1.125MHz) -
Ref. Limit [Measure EN 55022 Class B
Dataj (dBuv) | (dBuv) QP Limit
QP | 56.0 | s0.1 —
AV 46.0 35.0 4___|

EN 55022 Class B
AV Limit

T-44



2.12 Electro-Magnetic Interference characteristics

CUS150M1

Conditions  Vin : 230VAC
Tout : 3.2A (100%)
Conducted Emission Ta :25C
48V
Phase: L
Point A
(1.974MHz)
Ref. Limit |Measure EN 55022 Class B
Data| (dBuV) | (dBuV) QP Limit
QP 56.0 49.4
AV 46.0 34.7 ‘__]
EN 55022 Class B
AV Limit
Phase: N
POint B 507 3 ]
(1.975MHz) ]
Ref. Limit |Measure - ~ EN 55022 Class B
Data| (dBuv) | (dBuv) o QP Limit
QP 56.0 49.8 /—“ e < |
AV 46.0 34.7 . AWW O 4_}
. EN 55022 Class B
§ " : AV Limit

B ] 7 AN mS 8 8 rE 20M

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda
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CUS150M1

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 115VAC

TIout : 12.5A (100%)
Radiated Emission Ta :25C

12V |

HORIZONTAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCI Class B
80

30~

20=-

10+

1
30.00 100. 00 1000. 00
(MHz)

VERTICAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCI Class B
80

30- ;
20~

10=

o=
1
30. 00 100. 60 1000. 00

{MHz)

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
Indication is peak values.

TDK-Lambda T-46



CUS150M1

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 230VAC

Tout : 12.5A (100%)
Radiated Emission Ta :25C

| 12v ]

HORIZONTAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCI Class B
80

60—

50

10

30~

20~

(]
U
30.00 100. 00 1000. 60

{MHz)

VERTICAL

Level (dBuVim) CISPR 22-EN55022-CNS13438-VCCI Class B
80

60~

50=

30
20~

10~

0- . ;
30. 00 100. 00 1000. 00

{MHz)

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
Indication is peak values.

- TDK-Lambda T-47



CUS150M1

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 115VAC

Tout : 8.4A (100%)
Radiated Emission Ta :25C

| 18v ]

HORIZONTAL

Level (dBuVim) CISPR 22.EN55022-CNS13438-VCCl Class B
80

0~

N W
20—

10—

30. 00 100, 60 1000. 99
(MHz)

VERTICAL
Level {dBuYim; CISPR 22-EN55022-CNS13438.VCCl Class B

S8
&

{MHz}

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
Indication is peak values.

) TDK-Lambda - T-48



CUSI50M1

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 230VAC

Tout : 8.4A (100%)
Radiated Emission Ta :25C

| 18V

HORIZONTAL
(dBuVim) CISPR 22-EN55022-CNS13438.VCCI Class B

Leve

30~
20

10

O._
1
30. 00 100.00 1000. 00

(MHz)

VERTICAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCl Class B
80

20+

10—

i 1
30. 00 100. 60 10006. 00
(MHz)

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
Indication is peak values.

. TDK-Lambda ; T-49




CUS150M1

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 115VAC

Tout : 6.3A (100%)
Radiated Emission Ta :25C

24V |

HORIZONTAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCl Class B
80

|

30~ |
i y
2o . '

180G, 00

R
o
oo
Eor”
.
[ecd
Lo

g
&

{MHz)

VERTICAL

Level {dBuV/m) CISPR 22-EN55022-CNS13438-VCCl Class B

o=
30. 09

Lov]
dock s
£
Tk
o
el
£33
3
fod
s

{fiHz}

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
Indication is peak values.

: TDK-Lambda . T-50




CUS150M1

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 230VAC

lIout : 6.3A (100%)
Radiated Emission Ta :25C

| 24v ]

HORIZONTAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCl Class B
80

10~

(o
J
30.00 100. 00 1000. 60

{(MHz)

VERTICAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCI Class B
80

70

60~

50—

0—
1
30.00 100. 00 1000. 00

(MHz)

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
Indication is peak values.

- TDK-Lambda : T-51



CUS150M1

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 115VAC
Tout : 4.2A (100%)

Istandby : OA
Radiated Emission Ta :25C

36V

HORIZONTAL
Level (dBuVim) CISPR 22-EN55022-CNS13438-VCCl Class B

&0

o

1
50. 00 100. €0 1009. 00
{MHz)

VERTICAL

Level {dBuV/m} CISPR 22-EN55022-CNS13438-VCCl Class B
&0

ity

T A N w\"”f N P

1 I
3000 130.00 1000, 00

{MHz}

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
Indication is peak values.

. TDK-Lambda : T-52



CUSI50M1

2.12 Electro-Magnetic Interference characteristics

Radiated Emission

| 36V |

HORIZONTAL

Conditions Vin : 230VAC
fout : 4.2A (100%)

Istandby : 0A
Ta :25C

Level (dBuVim)

CISPR 22-EN55022-CNS13438-VCCI Class B

be 8

G-

BO=

46

=6 R\"W//\ “‘"’M\»ﬁ/

26,00

1
i00. 20 1600, 00
MHz}

VERTICAL

Level (dBuY/m}

CISPR 22-EN55022-CNS13438-VCCI Class B

i

T

MWW“%//\“/ %\\[\/\ww

-
-

i
8
%
%
b

180G, O

{Msz}

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
Indication is peak values.

£

TDK-Lambda . T-53




CUSI50M1

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 115VAC

Tout : 3.2A (100%)
Radiated Emission ' Ta :25C

48V

HORIZONTAL

Level (dBuV/im) CISPR 22-EN55022-CNS13438-VCCI Class B
80

70-

60—

50~

10 |

30-
20~

10+

it f i
30.00 100. 00 1000. 00

(MHz)

VERTICAL
Level (dBuV/m) CISPR 22-EN55022-CNS13438.VCCI Class B

20—
20—

16—

t 1
30.00 100. 00 1000. 00
(MHz)

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
Indication is peak values.

. TDK-Lambda . T-54



CUS150M1

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 230VAC

Tout : 3.2A (100%)
Radiated Emission Ta :25C

48V

HORIZONTAL

Level (dBuVim) CISPR 22-EN55022-CNS13438.VCCI Class B

220

%

70

30—
20~

G-—
30. 00 106, 00 1000.00

(MHz)

VERTICAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCI Class B
80

70—

60—

30—
20~

6=

G= i 1
30.00 100. 00 100G. 00

(MHz)

Limit of EN55011-B,EN55022-B are same as its VCCI class B.
Indication is peak values.

- TDK-Lambda * T35



