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Terminology used

Definition
Vin ..., Input voltage
Vout  ........ Output voltage
T Input current
Iout ... Output current
Ta oo Ambient temperature
R Frequency
FG ... .. Frame Ground
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1.

Evaluation method

1.1 Circuit used for determination
(1) Steady state data

Digital power meter

CUS250LD

sw ol — I
B0 — ®
AC POWER | 1 T —l/
| | v {“1 - LOAD
SUPPLY | | = T
I —— ~l_ el
Controlled temp. chamber
(2)  Warm up voltage drift characteristics
Same as Steady state data
(3)  Over current protection (OCP) characteristics
Digital power meter
A
AC POWER \\L
v Digital LOAD
SUPPLY /multimeier
Controlled temp. chamber
(4)  Over voltage protection (OVP) characteristics
Same as Steady state data
(5)  Output rise characteristics
Same as Steady state data
(6)  Output fall characteristics

Same as Steady state data
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@) Dynamic load response characteristics

Digital power meter

swol o il ] Dynamic dummy load
wo/d-r@ (W) ——p—ac
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2D .
SUPPLY l | - Load| 2
e >l —V e l
\\. AC
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8 Inrush current characteristics

Digital power meter

AC POWER f
SUPPLY LOAD
Current probe
(9)  Leakage current characteristics
Digital power meter
se o o1 [
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) = ) P.S. v LOAD
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Leakage current mszster
Range used———AC (For SIMPSON TYPE 228)
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(10) Output ripple and noise waveform

CUS250LD

(a) Normal Mode (using a twisted pair terminated with 0.1uF and 47uF capacitor at 20MHz)

Digital power meter

SUPPLY

AC POWER

(b) Normal + Common Mode

Digital power meter
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an Electro-Magnetic Interference characteristics

(a)

Spectrum Analyzer
EMI Test Receiver
RF Relay Matrix

Conducted Emission Noise

AMN 50 Q /50 nH

l AC Cord

uﬁgtoac

1.5m Couaxial Cable

Oscilloscope
Bandwidth ; 20MHz

¢ 150mm
: 47uF Electrolylic Capacitor
0.1uF Film Copocitor

| oad

1.56m Coaxial Cable

Oscilloscope
Bondwidth : Z0MHz

: 150mm
o 150mm

1 47uf Electrolylic Capacitor
: D.1uF Film Capacilor

D.U.T.(Earth)

77— AL Plate
}

A

Stand H=80cm

N N
7/{7 Metal Ground Plain

Earth
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(1) Electro-Magnetic Interference characteristics

(b) Radiated Emission Noise

. D=3m -
Spectrum Analyzer
EMI Test Receiver /> D.U.'I’.(Ecn‘lh)
RF Relay Matrix d
Biconical Antenna AL Plate
S 7 e
R — /,// Stand
o i =
Turn Table
H=80cm
I I ]
I [ |
*/17" \ Metal Ground Plain T /Z_'___ ***** O
Farth Filter fnput Line
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1.2 List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
{ DIGITAL STORAGE OSCILLOSCOPE LECROY WS454
2 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA DLM2054
3 DIGITAL MULTIMETER FLUKE 45
4 DIGITAL POWER METER YOKOGAWA WT110/WT210
5 CURRENT PROBE/AMPLIFIER YOKOGAWA 701930
6 DYNAMIC DUMMY LOAD CHROMA 63201
7 CONTROLLED TEMP. CHAMBER ESPEC SU-661/SH-661
8 LEAKAGE CURRENT METER SIMPSON 228
9 AC SOURCE CHROMA 61605/6530
10 | POWER ANALYZER CHROMA 6630
11 EMI TEST RECEIVER ROHDE&SCHWARZ ESCI-03
12 | EMITEST RECEIVER ROHDE&SCHWARZ ESI26
13 LISN ROHDE&SCHWARZ ENV216
14 | ANTENNA ROHDE&SCHWARZ HL562
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2. Characteristics

2.1 Steady state data
(1) Regulation - line and load, Temperature drift

L 3V |
I. Regulation-line and load Condition: Ta:25°C
lout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 3304V [ 3305V | 3305V [ 3305V | 0.001V | 0.030%
20% 3304V | 3304V | 3304V [ 3304V | 0.000V | 0.000%
40% 3303V | 3303V | 3303V | 3.304V | 0.001V | 0.030%
60% 3304V | 3304V | 3304V | 3.304V | 0.000V | 0.000%
80% 3304V | 3304V | 3304V | 3.304V | 0.000V | 0.000%
100% 3.304V | 3304V | 3304V | 3304V | 0.000V | 0.000%
load 0.001V | 0.001V | 0.001V [ 0.001V
regulation| 0.030% | 0.030% | 0.030% | 0.030%
2. Temperature drift Conditions: Vin=115VAC
lout =100%
Ta -25°C +25°C +40°C | temperature stability
Vout 3301V | 3304V | 3.305V [ 0.004V | 0.127%
L 4V |

1. Regulation-line and load Condition: Ta:25°C
Tout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 4206V | 4206V | 4.206V | 4206V | 0.000V [ 0.000%
20% 4206V | 4206V | 4206V | 4206V | 0.000V | 0.000%
40% 4206V | 4206V | 4.206V | 4.206V | 0.000V [ 0.000%
60% 4205V | 4205V | 4206V | 4206V | 0.001V [ 0.024%
80% 4205V | 4205V | 4.205V | 4206V | 0.001V | 0.024%
100% 4206V | 4205V | 4205V | 0.001V | 0.024%
load 0.001V | 0.001V | 0.001V [ 0.001V
regulation| 0.024% | 0.024% | 0.024% | 0.024%

2. Temperature drift Conditions: Vin=115VAC
lout =100%
Ta -25°C +25°C +40°C | temperature stability

Vout 4200V | 4206V | 4.202V | 0.006V ] 0.049%
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2.1 Steady state data
(1) Regulation - line and load, Temperature drift

CUS250LD

L5V |
[. Regulation-line and load Condition: Ta:25°C
lout\ Vin | 85VAC | [15VAC | 230VAC | 265VAC line regulation
0% 5.005V | 5.005V | 5.004V [ 5.004V | 0.001V | 0.020%
20% 5012V | 5.012V | 5.012V [ 5.012V | 0.000V | 0.000%
40% 5012V | 5.012V | 5.012V | 5.012V | 0.000V | 0.000%
60% 5012V | 5.012V | 5012V [ 5.012V | 0.000V | 0.000%
80% 5011V | 5011V | 5011V [ 5.011V | 0.000V | 0.000%
100% 5.012V | 5.012V | 5.012V | 0.000V | 0.000%
load 0.007vV [ 0.007V | 0.008V | 0.008V
regulation| 0.140% | 0.140% | 0.160% [ 0.160%
2. Temperature drift Conditions: Vin= 115VAC
Iout = 100%
Ta 25°C +25°C +40°C | temperature stability
Vout 5005V | 5.012v | 5.010V [ 0.007V | 0.140%
| 12V
1. Regulation-line and load Condition: Ta:25°C
Iout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 12.011V | 12.012V | 12.012V | 12.012V | 0.001V | 0.008%
20% 12.007V | 12.007V | 12.009V | 12.009V | 0.002V | 0.017%
40% 12.004V | 12.004V | 12.005V | 12.005V | 0.001V | 0.008%
60% 12.002V | 12.002V | 12.002V | 12.003V { 0.001V | 0.008%
80% 12.000V | 12.000V [ 12.001V | 12.001V | 0.001V | 0.008%
100% 12.000V | 12.000V | 11.999V | 0.001V | 0.008%
load 0.011V [ 0.012V | 0.012V | 0.013V
regulation| 0.092% | 0.100% [ 0.100% | 0.108%
2. Temperature drift Conditions: Vin=115VAC
lout =100%
Ta -25°C +25°C +40°C | temperature stability
Vout 11.990V [ 12.000V | 11.985V | 0.015V | 0.122%
TDK-Lambda T-7



2.1 Steady state data

(1) Regulation - line and load, Temperature drift

CUS250LD

| 24V |
I. Regulation-line and load Condition: Ta:25°C
lout\ Vin | 85VAC | I15VAC | 230VAC | 265VAC line regulation
0% 24.029V | 24.029V | 24.030V | 24.031V | 0.002V | 0.008%
20% 24,026V | 24.026V | 24.026V | 24.026V | 0.000V | 0.000%
40% 24.023V | 24.023V | 24.024V [ 24.024V | 0.001V | 0.004%
60% 24.022V | 24.022V | 24.022V | 24.022V | 0.000V | 0.000%
80% 24.020V | 24.020V | 24.021V | 24.022V | 0.002V | 0.008%
100% 24.020V | 24.020V | 24.020V | 0.000V | 0.000%
load 0.009V | 0.009V | 0.010V | 0.011V
regulation| 0.038% | 0.038% | 0.042% | 0.046%
2, Temperature drift Conditions: Vin=115VAC
fout = 100%
. Ta 25°C +25°C +40°C | temperature stability
Vout 24.016V | 24.020V | 23.960V | 0.060V | 0.250%

TDK-Lambda

T-8



CUS250LD
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Conditions:

(2) Output voltage and Ripple voltage vs. Input voltage
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(2) Output voltage and Ripple voltage vs. Input voltage
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: 85VAC

:115VAC
1 230VAC
1 265VAC

:25°C

Vin

Conditions:

Efficiency and input current vs. output current
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: 85VAC

s 115VAC
1 230VAC
1 265VAC

1 25°C

Vin

Conditions:

Cfficiency and input current vs. output current
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: 85VAC
: 1I5VAC
1 230VAC
:265VAC

: 25°C

Vin

Conditions:

(4) Power factor and input current vs. output current
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Power factor and input current vs. output curren onditions: Vin : PR
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[15VAC
100%
25°C

Vin

Conditions:

2.2 Warm up voltage drift characteristics
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IT5VAC
100%
25°C

CUS250LD
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Vin

Conditions:
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Vin: 85 VAC ————

Over current protection (OCP) characteristics Conditions:

2.3
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CUS250LD
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Conditions:

Over current protection (OCP) characteristics
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CUS250LD

[ISVAC

Vin :

Conditions:

Over current protection (OCP) characteristics

2.3
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CUS250LD

Vin: 115VAC

Conditions:

Over current protection (OCP) characteristics

2.3
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2.4

Over voltage protection (OVP) characteristics

3V

4V

V/div

Se/div

5V

1V/div

5s/div

TDK-Lambda

CUS250LD

Conditions: Vin : 115VAC
lout : 0%
Ta : 25°C

| =<— OVP point

~<— Vout

_|=—OVP point

<—Vout

-|=—OVP point

- =— Vout

=0V
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2.4  Over voltage protection (OVP) characteristics

12V

CUS250LD

Conditions: Vin : 115VAC
Tout : 0%
Ta : 25°C

5s/div

OVP point
~<— Vout

_|=—OVP point

| <=——Vout

5V/div T S/div
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2.5

QOutput rise characteristics

3V

CUS250LD

Conditions: Vin

Tout
Ta
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2.5

Output rise characteristics

12V

CUS250LD
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2.5

Output rise characteristics

3v. |

4v |

5V |

Conditions: Vin

Ta
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 115VAC (B)
1 230VAC (C)
1 265VAC (D)
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Z.5

Output rise characteristics

Conditions:

Vin

CUS250LD
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2.6

CUS250LD

Output fall characteristics Conditions: Vin :85VAC (A)
: 115VAC (B)
1 230VAC (C)
1 265VAC (D)
lout : 0%
Ta :25°C
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2.6

Output fall characteristics
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CUS250LD
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Output fall characteristics Conditions: Vin lout (4V,5V)
:85VAC (A) (A): 80%
:1ISVAC (B) (B,C,D):100%
: 230VAC (O) lout (3V)

1 265VAC (D) (A,B3,C,D):100%
Ta :25°C
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2.6

Output fall characteristics

12V

24V
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Hold up time characteristics
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Conditions:

Hold up time characteristics
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2.8 Dynamic load response characteristics

l 3V

f=100Hz

Load current tr = tf = 75us
0% <—=> 50%

T
i

200mV/DIV

2ms/DIV

+1.91%

-2.12%

=1kHz

Load current tr = tf = 75pus
0% <—> 50%

200mV/DIV

200us/DIV

+1.91%

-2.12%

TDK-Lambda

<Vout>

< Vout>

Conditions:

Vin

CUS250LD

Load current tr = tf = 75us
50% <—> 100%

< Jout>

200mV/DIV

2ms/DIV

+2.00%

-1.94%

Load current tr = tf = 75us
50% «<—> 100%

200mV/DIV

200us/DIV

+1.97%

-1.97%

T-33
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2.8 Dynamic load response characteristics

| 3v |

{=100Hz

CUS250LD

Conditions:  Vin 1 230VAC
Ta 1 25°C

Load current tr = tf = 75us
0% <—=> 50%

Load current tr = tf = 75us
50% <—> 100%

- <Vout>

< Jout>| - - ,

200mV/DIV

2ms/DIV

200mV/DIV 2ms/DIV

+2.00%

-2.21%

+1.97% -1.91%
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Load current tr = tf = 75ps
0% <—> 50%

Load current tr = tf = 75us
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/\éf—<—Vout~>}
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2.8 Dynamic load response characteristics

l 4V

{=100Hz

Load current tr = tf = 75us
0% <—> 50%

200mV/DIV

2ms/DIV

+1.48%

-1.67%

=1kHz

Load current tr = tf = 75us
0% <—> 50%

200mV/DIV

200us/DIV

+1.50%

-1.62%

TDK-Lambda
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J<Tout> [

Conditions:

CUS250LD

Vin : 115VAC
Ta 1 25°C

Load current tr = tf=75ps
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CUS250LD

2.8 Dynamic load response characteristics Conditions:  Vin  : 230VAC
Ta @ 25°C

4V |

{=100Hz

Load current tr = tf = 75us Load current tr = tf = 75us
0% <—> 50% 50% <—=> 100%

T - -+ . < Vout> v ! . b

< lout> !

200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+1.43% -1.69% +1.43% -1.40%

=1kHz

Load current tr = tf =75us Load current tr = tf = 75us
0% <—> 50% 50% <—> 100%

/\_,._ < Vout=> . i

200mV/DIV 200us/DIV 200mV/DIV 200us/DIV
+1.48% -1.64% +1.45% -1.43%
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2.8 Dynamic load response characteristics

5v. |

f=100Hz

Conditions:

CUS250LD

Vin : 115VAC
Ta 1 25°C

Load current tr = tf = 75us
0% <—> 50%

Load current tr = tf= 75us
50% <—> 100%

I < Vout>

<Jout> | -

200mV/DIV 2ms/DIV

200mV/DIV

2ms/DIV

+1.52%

-1.62%

+1.52%

-1.50%

f=1kHz

Load current tr = tf = 75us

0% <—> 50%

Load current tr = tf = 75us
50% <«—> 100%

/\—~ < Vout> '

200mV/DIV 200us/DIV

i

+1.48% -1.66%

200mV/DIV

200us/DIV

+1.48%

-1.54%
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2.8 Dynamic load response characteristics Conditions:  Vin  : 230VAC
Ta @ 25°C

| sv. |

f=100Hz

Load current tr = tf = 75us Load current tr = tf = 75us
0% <—> 50% 50% <—> 100%

200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+1.48% -1.60% +1.46% -1.50%

=1kHz

Load current tr = tf = 75us Load current tr = tf = 75us
0% <—> 50% 50% <—> 100%

< Vout>

200mV/DIV 200us/DIV 200mV/DIV 200us/DIV
+1.48% -1.62% +1.50% -1.50%
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2.8 Dynamic load response characteristics Conditions:  Vin  : 115VAC
Ta  : 25°C

| 12V |

{=100Hz

Load current tr = tf= 75us Load current tr = tf=75us
0% <—> 50% 50% <—> 100%

eVout> | g

200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+0.83% -1.85% +0.49% -0.43%

f=1kHz

Load current tr = tf = 75ps Load current tr =tf = 75us
0% <—> 50% 50% «<—> 100%

— < Vout>-

<_Iou19 S o

200mV/DIV 200us/DIV 200mV/DIV 200us/DIV
+0.69% -0.93% +0.59% -0.55%
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CUS250LD

Conditions:  Vin : 230VAC
Ta 1 25°C

2.8 Dynamic load response characteristics

| 12V |

{=100Hz

Load current tr = tf = 75us
50% <—=> 100%

Load current tr = tf = 75us
0% <—=> 50%

| <-Vout> .~ » —

|« Tout=>

200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV

+0.83% -1.89% +0.50% -0.42%
f=1kHz

Load current tr = tf = 75us
50% «—> 100%

Load current tr = tf = 75us
0% <—> 50%

- < Vout->|

200mV/DIV

200us/DIV

+0.69%

-0.90%

TDK-Lambda
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200us/DIV

+0.57%

-0.58%
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2.8 Dynamic load response characteristies

| 24V

=100Hz

CUS250LD

Conditions:  Vin
Ta

: T15VAC
. 25°C

Load current tr = tf= 75us
0% <—> 50%

Load current tr = tf = 75us

50% <> 100%

J]<Vouts

leTout>| . J 1

500mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+0.75% -1.37% +0.22% -0.15%
f=1kHz

Load current tr = tf = 75pus
0% <—> 50%

Load current tr = tf = 75us

50% <—> 100%

"] «- Vout>

e Tout=| - - SRR S SRR :
200mV/DIV 200us/DIV 200mV/DIV 200us/DIV
+0.45% -0.32% +0.23% -0.24%

TDK-Lambda
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2.8 Dynamic load response characteristics

24V

=100Hz

Load current tr = tf= 75us
0% <—> 50%

~|<Vout> i,

: | i :

500mV/DIV 2ms/DIV
+0.73% -1.78%
=1kHz

Load current tr = tf = 75ps
0% <—> 50%

200mV/DIV

200us/DIV

+0.46%

-0.31%

— < Vout>

Conditions:

CUS250LD

Vin 1 230VAC
Ta : 25°C

Load current tr = tf = 751us
50% <> 100%

e Touts|

200mV/DIV

2ms/DIV

+0.22%

-0.14%

Load current tr = tf = 75us
50% <—> 100%

e Tout >|

200mV/DIV

200us/DIV

+0.23%

-0.24%

TDK-Lambda
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2.9  Response to brownout characteristics

| 3v

A=24ms
B=25ms

Y

A=18ms
B=19ms
C=28ms
D=29ms

| 5V

A=16ms
B=17ms
C=26ms
D=27ms

Conditions:

CUS250LD

Vin : 115VAC
Tout : 100%
Ta :25°C
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-+ <==— Vout
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ov

= Vin
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2V/div
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2.9  Response to brownout characteristics

| 12V

CUS250LD

Conditions: Vin : HI5SVAC

A=15ms
B=16ms
C=38ms
D=39ms

ABC

fout : 100%
Ta :25°C

~<— Vout

5V/div

SOllls/cliv

| 24V

A=16ms
B=17ms
C=45ms
D=46ms

ABC!

< Vout

A%

| =< Vin

i

10V/div

1 OOms/ div

TDK-Lambda

ov

= Vin
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2.9  Response to brownout characteristies

| 3V

CUS250LD

Conditions: Vin :230VAC
Tout : 100%
Ta :25°C

A=26ms
B=27ms

P

ov

| =— Vin

| 4V

A=24ms
B=25ms
C=34ms
D=35ms

~ <= Vout

ov

| <<— Vin

2V/div

5 dlns/div

| 5V

A=18ms
B=19ms
C=28ms
D=29ms

ABC

= Vout

ov

1 = Vin

2V/div

5 Olns/ div
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2.9  Response to brownout characteristics

| 12v

CUS250LD

Conditions: Vin :230VAC

Tout : 100%
Ta :25°C

A=17ms
B=18ms
C=44ms
D=45ms

i ;
| [ |
; 7
: ;
S RO f
i

~<— Vout

5V/div SOlns/div

| 24V

A=18ms
B=19ms
C=48ms
D=49ms

ABC.

ov

1 < Vin

< Vout

i

10V/div 100ms/div

ov

=<— Vin
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CUS250LD

2.10  Inrush current waveform Conditions: Vin : [15VAC
fout : 100%
Ta : 25°C

T

Switch on phase angle
of input AC voltage
(b —_ O()

B

10A/div : 200ms/div

Switch on phase angle

of input AC voltage
b =90°
s
J&‘M*‘“‘sv I - -

| IOA/d}iv [ 200ms/div
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2.10  Inrush current waveform Conditions: Vin : 230VAC
fout : 100%
Ta : 25°C

Hain ‘ {258 200/ v
! s - *,‘,‘r‘(r‘,‘r‘,‘,‘,‘,‘,‘,‘:‘,‘,',‘,‘.',‘,'.‘,'E‘.‘,‘,‘,‘,‘,'.‘,‘,‘; ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ~<— lin
Switch on phase angle _— | _— | : |
of input AC voltage :
4=0°
i iy i
____...._11,)'1"5;!;;!‘15' L 5';,\,','!‘; -V
—Hli MH MR =

O

Main $ 1.5 W 200/

| T TTTR TYPRTOTRE U :
s A <— Iin

Switch on phase angle
of input AC voltage
o =90°

il <— Vin

2OA/ div . 200ms/div
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2.11  Imput current waveform

5v. |

CUS250LD

Conditions: fout : 100%

M ;125 k

10w/

A

Ta : 25°C

Vin : 115VAC

N =— [in

an

| 10ms/div

1ms/dy

Vin

Vin : 230VAC

-<=— Jin

Vin

;\/ \/ ;\/

an

SA/dY

ldxns/div |

TDK-Lambda
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2.12 Input current harmonics Conditions:  Vin : 115VAC
Iout : 100%
Ta : 25°C
5V |
10.000
AN
000 N IEC61000-3-2 Limit (class A)
z
g
o
=
; 0.100
g
8
=
0.010
0.001
1 3 5 7 9 1 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic Order
Conditions:. Vin : 230VAC
Iout : 100%
Ta :25°C
10.000
h Y
L 000 N0 IEC61000-3-2 Limit (class A)
<
5
=
G
° 0.100
'8
[~}
g
3
=
0.010
0.001

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Harmonic Order
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2.13  Leakage current characteristics Conditions: Tout: 0% ------
2 100%  —r

Ta : 25°C

f 1 50Hz

Equipment used : MODEL 228
(Simpson)

3v. |
0.4 :
< :
g '
ey
=
3
[
St
=
<
Q
&n
8
2
o3
QY
q L 3 ) 3 L} ) ] L
0.0 k) 1 ] i 1 L] ] k]
80 120 160 200 240 280
Input Voltage (VAC)
4V |
04
<
g
b
=
[}
St
S
=
<
Q
o0
e
S
Q
A L} L} ) L3 L ] 1 L}
0.0 : ' ; ; . | . |
80 120 160 200 240 280
Input voltage (VAC)
5V |
0.4
<
g
oy
=
@
Pt
]
=]
(5]
L
an
«
&
o
Q
- ' ‘
0.0 2 i 4 4. ' 4 s i
80 120 160 200 240 280

Input Voltage (VAC)
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2.13  Leakage current characteristics Conditions: Tout: 0% ------
D 100% ——
Ta : 25°C
f : 50Hz
Equipment used : MODEL 228
(Simpson)
12V |
0.4
<
E 03
b
=
[
E 02
o 1
° :
bn 1
= 0.1 .
N 5
Q .
= :
0.0 i i i 1 i

24V |
0.4
<
E 03
e
=
]
£
502
(3]
@
=1}
2 o1
[}
3]
-

0.0

120 160 200 240 280

Input Voltage (VAC)

120 160 200 240 280

Input voltage (VAC)
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2.14 Output ripple and noise waveform Conditions: - Vin : 115VAC
lout :100%

NORMAL MODE Ta : 25°C

3V |

SN NI NI,
V\/V\/V

20mV/DIV Sus/DIV

4V |

/\/\f\/’\f\
\/\/\/\/\/\/

20mV/DIV Sus/DIV.

5V |

20mV/DIV_ Sus/DIV.
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2.14 Output ripple and noise waveform Conditions:  Vin : 115VAC
Jout : 100%
NORMAL MODE Ta : 25°C
12v |
20mV/DIV Sus/DIV
24V |

/r\r\/\r\f\/\
\/vvvv

20mV/DIV Sus/DIV
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2.14 Output ripple and noise waveform Conditions:  Vin :230VAC
lout : 100%
NORMAL MODE Ta : 25°C
3v. |
”\\/\\/\\/\\/\\/
20mV/lfDW: - Sils/.DlV V
4V |
| 201nV/bW | | 51lls/DIV |
5V |
\/\\/\\/\\/\\/\\/\
ZOmV/li)IV: | Sils/DIV |
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2.14 Output ripple and noise waveform Conditions:  Vin :230VAC
fout : 100%
NORMAL MODE Ta : 25°C
12V |
Ny v v v
20mV/DIV 5us/DIV
24V |

PN N NN
\/\/\/\/\/\/

20mV/DIV 5us/DIV
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2.14 Output ripple and noise waveform

3V |

NORMAL+COMMON MODE

Conditions:

N

20mV/DIV

Sus/DIV |

5V |

/\f\/r\/r\/r\/"\

\/\/\/\/\/\/

ZOmV/DIV |

Sus/DIV |

/'\/'\/'\/'\/'\/\

\/\/\/\/\/\/

20mV/DIV |

Sus/DIV |

TDK-Lambda

Vin
[out
Ta

CUS250LD

115VAC
1 100%
. 25°C
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2.14 Output ripple and noise waveform Conditions:  Vin : 115VAC
Iout : 100%
NORMAL+COMMON MODE Ta : 25°C

12v._ |

20mV/DIV Sus/DIV

24V |

20mV/DIV Sus/DIV
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2.14 Output ripple and noise waveform Conditions:  Vin :230VAC
lout : 100%
NORMALA+ACOMMON MODE Ta : 25°C

3V |

20mV/DIV S5us/DIV

4V |

/\/’\/’\f\ ,,,,,,
\/\/VVV\/

20mV/DIV SusDIV._

5V |

20mV/DIV SusDIV_
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2.14 Output ripple and noise waveform Conditions:  Vin :230VAC
lout : 100%
NORMALA+COMMON MODE Ta : 25°C
12V |
20mV/DIV 5us/DIV
24V |

)’\k\k\)’\ﬁ\/’\
\/vvvv

ZOmV/DIV | 5us/DIV
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2.15

Electro-Magnetic Interference characteristics

Conducted Emission

IEVA
Point A
Ref. (0.20MHz)
Dat Limit | Measure
a1 @Buv)| (dBuv)
QP 64.7 56.5
AV 54.7 50.9
Pomnt B
Ref. (0.20M1z)
Dat Limit | Measure
a2 | dBuv)| (dBuv)
QP 64.7 56.5
AV 54.7 48.4

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

Level

[dB(uV)]

Conditions:

CUS250LD

: 115VAC
Tout : 100%

80 S

70

VCCI Class B

QP Limit

60

50 [ AT

A

|

VCCI Class B

30 fp

20 "\v - |

I i
10 Pl e

AV Limit

0
0.15 0.50 1.00 30.00
Frequency [MHZz]
[dB(uV)]
80
70 VCCI Class B
. QP Limit
60 \ ) Q—J
50 ﬁ'B — R ]
[ 40 b ~| VCCIClass B
9 AV Limit
30
W |
20 V ' |‘ 1
» %H HHE
10 Wil bkl
O i
0.15 0.50 1.00 30.00
Frequency [MHz]

TDK-Lambda
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2.15  Electro-Magnetic Interference characteristics Conditions:  Vin : 230VAC
fout : 100%

Conducted Emission

| 3V |
[dB(uV)]
80
70 VCCI Class B
‘ QP Limit
S SO
Ref. (0.20MHz) 50 - | e
Limit |Measure| — | [
Data o
@dBuW)| (dBuV)| 2 40 VCCI Class B
- L
QP | 646 | 547 AV Limit
O A e
AV 54.6 47.1 o
20 |
10
0 . P
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZz]
Phase : L
[dB(uV)]
80
70 VCCI Class B
= QP I[imit
Point B 60 ] RS M <
Ref. (0.20MHz)
Limit | Measure .
Data (dBuV)| (dBuV) | 50
[ | VCCIClass B
> ! .
QP 64.6 57.6 g 40 i AV Limit
AV 54.6 51.2 30 Ff
20 |
10 pr
. [ | | |
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : N

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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2.15

Electro-Magnetic Interference characteristics

Conducted Emission

| 4v ]
Point A
Ref. (0.20MHz)
Dat Limit |Measure
a2 1 @Bpv)| (dBpV)
QP 64.7 52.1
AV 54.7 46.7
Point B
Ref. (0.20MHz)
Dat Limit | Measure
a2 | @Buv)| (dBpv)
QP 64.7 57.6
AV 54.7 44.8

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

Conditions:

CUS250LD

: 1IS5VAC
lout : 100%

[dB(uV)]
80
70 o VCCI Class B
P - QP Limit
60 g
50 I
)
3 40 VCCI Class B
- AV Limit
30
20
10
0
0.15 1.00 30.00
Frequency [MHZz]
[dB(uV)]
80
VCCI Class B
70 QP Limit
60 - |
50 1 —
T 40 VCCI Class B
3 AV Limit
30 b
20 [
ibl'\‘}.. AT
10
0
0.15 1.00 30.00
Frequency [MHZz]

TDK-Lambda
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2.15

Flectro-Magnetic Interference characteristics

Conducted Fmission

L 4v |
Point A
Ref. (0.20MHz)
Dat Limit | Measure
a2 1 dBpv)| (dBpv)
QP 64.7 54.4
AV 54.7 438.1
Point B
Ref. (0.20MHz)
Dat Limit | Measure
a2 1 (dBpv)| (dBuv)
QP 64.7 56.9
AV 547 44.0

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

Conditions:

CUS250LD

Vin : 230VAC
Tout : 100%

[dB(uV)]
80
70 VCCI Class B
- QP Limit
60 L P
50 [ A 17
NE
> 40 VCCI Class B
S | N Y . AV Limit
30 fW:
20 uHW m
T
10 W
0 ~ -
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
[dB(uV)]
80
VCCI Class B
70 QP Limit
’-‘».Q\ l
60 |- +
o b |
T 40 VCCI Class B
9 AV Limit
30 FY
20 |-
107
0 i
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZz]

TDK-Lambda
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2.15

Flectro-Magnetic Interference characteristics

Conducted Emission

L5V |
Point A
Ref. (0.20MHz)
Dat Limit |Measure
ata (dBpV)| (dBuV)
QP 64.7 53.7
AV 54.7 49.2
Point B
Ref. (0.20MHz)
Dat Limit | Measure
a2 1 (dBuv)| (dBuv)
QP 64.7 58.2
AV 54.7 48.6

CUS250LD

Vin : 115VAC
lout : 100%

Conditions:

[dB(uV)]
80
70 VCCI Class B
= QP Limit
60 |
50 | —
40 VCCI Class B
- AV Limit
30
20 [ i
w‘ A Zf‘\ &
A i
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHZz]
Phase : L,
[dB(uV)]
80
VCCIClass B
70 QP Limit
60 AU S O VA B ) e . I
sl
T 40 VCCI Class B
9 AV Limit
30 |-
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : N

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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2.15

Flectro-Magnetic Interference characteristics

Conducted Emission

L 5v |
Point A
Ref. (0.20MHz)
Dat Limit | Measure
ala (dBuV)| (dBuv)
QP 64.7 52.6
AV 54.7 47.7
Point B
Ref. (0.20MHz)
Dat Limit { Measure
ata (dBuV)| (dBuV)
QP 64.7 58.3
AV 54.7 51.6

Conditions:

CUS

Vin : 23

250LD

OVAC

lout : 100%

[dB(uV)]
80 [ 1 T T TII
70 VCCI Class B
. QP Limit
60 N < |
50 Fl & A> ]
© i
z 40 [ VCCI Class B
~ WY AV Limit
30 ¢
10
0 : {
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : L
[dB(uV)]
80
20 VCCI Class B
QP Limit
60 |
50 p- * |
T 40 fip VCCI Class B
a AV Limit
30 |
20
10
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
Phase : N

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

TDK-Lambda
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2.15

Electro-Magnetic Interference characteristics

Conducted Emission

Level

[ 12v |
Point A
Ref. (0.20MHz)
Dat Limit | Measure
a2 (@Buv)| (dBuv)
QP 64.5 51.6
AV 54.5 45.7
Point B
Ref. (0.20MHz)
Dat Limit | Measure
a1 1 (dBuv)| (dBuv)
QP 65.6 56.4
AV 54.6 48.9

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

CUS250LD

Conditions: Vin : 1

I15VAC

Tout : 100%

TDK-L.ambda

[dB(uV)]
80 [
70 VCCIClass B
.- QP Limit
N e e e e e —
50 [ I
©
7 40 VCCI Class B
-1 - AV Limit
30 I
20
10
0
0.15 10.00 30.00
[MHz]
Phase : L
[dB(uV)]
80
VCCI Class B
70 QP Limit
50 -\ ) I
5 B - ‘ I
40 [ VCCI Class B
AV Limit
30 [
A |
i
20 4’\”‘ }\"‘ o
‘\‘li ‘i,f
10
0 ; ]
0.15 10.00 30.00
[MHz]
Phase : N
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2.15

Electro-Magnetic Interference characteristics

Conducted Emission

| 12V |
Point A
Ref. (0.20MHz)
Dat Limit | Measure
ata (dBuV)| (dBpV)
QP 64.6 54.7
AV 54.6 49.0
Point B
Ref. (0.20MHz)
Dat Limit | Measure
a4 | (@BuV)| (dBuv)
QP 64.6 56.3
AV 54.6 48.6

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

Conditions:

CUS250LD

Vin : 230VAC
[out : 100%

[dB(uV})]
80
70 VCCI Class B
. QP Limit
I -
60 ; <
o hh l
E _v
z 40 [l VCCI Class B
-l AT AV Limit
30 [
20 ff il
10
0.156 0.50 1.00 5.00 30.00
Frequency [MHZz]
[dB(uV)]
80
VCCI Class B
70 - QP Limit
- |
60 <
50 fY I
B 40 | VCCI Class B
3 AV Limit
30
20
10

0.50

1.00
Frequency

TDK-Lambda

5.00
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2.15

Electro-Magnetic Interference characteristics

Conducted Emission

| 24V |
Point A
Ref. (0.20MHz)
Dat Limit | Measure
ata (dBuV)| (dBpV)
QP 64.6 50.5
AV 54.6 45.2
Point B
Ref. (0.20MHz)
Dat Limit | Measure
441 (dBuv)| (dBuv)
QP 64.6 54.4
AV 54.6 48.0

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

Conditions:

CUS250LD

: 115VAC
lout : 100%

[dB(uV)]
80 [
70 VCCI Class B
b QP Limit
60 M"“».%M ....... <
o
50 F- |
D
3 40 [ VCCI Class B
~d [ AV Limit
30 ,,,,,,,,,
20 |1V
R
10
0
0.15 30.00
[MHz]
[dB(uV)]
80
VCCI Class B
70 QP Limit
o0 F ) I
S 40 [ VCCI Class B
9 n AV Limit
RCLORN 0 1
20
10
0
0.15 0.50 30.00
[MHZz]

TDK-Lambda
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2.15

Conducted

Emission

| 24V

Point A

Ref. (0.20MHz)

Data

Limit | Measure
(dBpV)| (dBuVv)

QP 64.6 52.0

AV 54.6 46.8

Pomt B
Ref. (0.20MHz)
Dat Limit | Measure
a8 1 (dBuv)| (dBpv)
QpP 64.6 54.6
AV 54.6 48.7

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

[dB(uV)]

Electro-Magnetic Interference characteristics

Conditions:

CUS250LD

Vin : 230VAC
fout : 100%

80

70

VCCI Class B

QP Limit

VCCIClass B

AV Limit

0.15 30.00
[MHz]
[dB(uV)]
80
VCCI Class B
70 QP Limit
f.fff"mm I
60 T <
50 B
B 1
S 40 [N VCCI Class B
3 AV Limit
30 |
i
20 ik
VAT
10
0
0.15 0.50 30.00
[MHz]

TDK-Lambda
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2.15 Electro-Magnetic Interference characteristics Conditions:  Vin : 115VAC
lout : 100%

Radiated Tmission

L3V |

HORIZONTAL

[dB(u V / m)]
80

70 |

60 |

50 [ b L L VCCI Class B
v a3 < .
12 1 ARSI ‘; QP Limit

40

Point A 30 W\/ -
(146.4MHz) Vi

Level

Limit Measure | 20
(dBpV/m){ (dBpV/m)

ol |
40.0 34.5 ,
ol
30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHz]
VERTICAL
[dB(uV/m)]
80
70 f
60
50 1‘9, O : Wan ‘ T ‘ le——VCCI Class B
] SRR RENPER NN RRE , P Limit
g . |EAREEREDRRNRRARRENNENURTANIRNUSUNRINN s
LN AR R AN NERINEN ity 0
Point B 30 W \ e /\WW\W«W’MW
(44.6MHz) 20 : ik : : L : L
Limit Measure
(dBuV/m)| (dBuV/im)l qqg
40.0 36.5
0

30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHZz]

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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2.15 Electro-Magnetic Interference characteristics Conditions:  Vin : 230VAC
lout : 100%

Radiated Emission

L 3v |
HORIZONTAL
[dB(u V/m)]
80 T
70
60 | ‘ ;
50 ; b VCCI Class B
3 2 o 7 QP Limit
§ 40 —T | R
gl L C PR asem
Point A 30 , V\rv“\—w\w o WMJMW"W'/ o
(156.1MHz) i e T ; B
T T Memare | 20 B N g ;
(dBpV/m)| (dBuV/m)
10 b e
40.0 33.9
0
30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHZz]
VERTICAL
[dB(u V/m)]
80
70
60
50 | 9 ) i -V CCI Class B
° E : P Limit
& 40 [{g , ; R
: ; u-. ; ‘ vaMf\N“’MMW
Point B 30 0 N\W\' MMWM R
/| ’\M\»ww - : : L
(32.0MHz) 20 » nn ' » f
Limit Measure
dBpV/m)| (dBuV/im)} 49
44.6 36.3
0
30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHZz]

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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2.15 Flectro-Magnetic Interference characteristics Conditions:  Vin : [15VAC
lout : 100%

Radiated Emission

L 4v |

HORIZONTAL

[dB(u V/m)]
80

70

60

50  1“() ‘ i . n ; . ‘ =’ VCCI Class B
i ; " 1 5 AR R N 17 QP Limit

40

Point A 30 ~/ 4 » | WMMWMW
(145.0MHz) Y IR E e ovaniil IR

Limit Measure | 20
(dBuV/m){ (dBpV/m)

40.0 33.8

Level
o

10

30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHZz]

VERTICAL

[dB(u V /m)]
80

70

60

50

S

P Limit
40 N § °

Level

ke

Point B » TS St T

(61.5MHz)

20

Limit Measure
(dBuV/m)[(dBpV/m)| qq

40.0 36.8

30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHz}

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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2.15 Electro-Magnetic Interference characteristics Conditions:  Vin : 230VAC
fout : 100%

Radiated Emission

L 4v |

HORIZONTAL

[dB(u V / m)]
80

70

60

50 , | VCCIClass B
L : o : A QP Limit

40

(168.2ME7) FUVEIL 0 e n

Limit Measure | 20
(dBuV/m)| (dBpV/m)

40.0 36.4

Level

10

30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHZz]

VERTICAL

[dB(u V / m)]
80

60

50

VCCI Class B
QP Limit

©rt
A

e
e e
sl

40

Level

B. g EEEEE N
Point B : ﬁ | A 5 L ,
(61.5MHz) 20 : Ll f ‘

Limit Measure
dBpV/m)| (dBuV/m)[ qg

40.0 36.2

30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHz]

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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2.15 Electro-Magnetic Interference characteristics Conditions:  Vin : 115VAC
lout : 100%

Radiated mission

‘ 5V |
HORIZONTAL
[dB(u V/m)]
80
70
60
50 | Pinige b b ) VCCI Class B
3 B EEEE R ) QP Limit
§40 — ‘ s ey s R i
Point A 30
(165.2MHz)
Limit Measure | 20
(dBuV/m)| (dBuV/m) ;
0
40.0 315
0
30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHz]
VERTICAL
[dB(u V/m)]
80
70
60 =
80 1 Fry | : - «—VCCI Class B
B 1 ’ , IERERR RN ' P Limit
3 40 [T e Q
Poii B 30 “"\\WW"’*M et .
(165.5MHz) 20 | SN :
Limit | Measure - ;
(dBuV/m)l (dBuV/im)| 1q |
i
40.0 33.1 1

30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHz]

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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2.15 Flectro-Magnetic Interference characteristics Conditions:  Vin : 230VAC
lout : 100%

Radiated Emission

| S5V |
HORIZONTAL
[dB(u V/m)]
80
70
60
50 BRUNEERE s B | vCCIClassB
3 'y i L QpLimi
g R, 7 Nl
Point A 30 il hW"W
(163.6MI1z)
Limit Measure | 20
(dBpV/m)| (dBuV/m)
10
40.0 311
0
30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHz]
YERTICAL
[dB(u V / m}]
80
70
60
E’ ' 1! o QP Limit
o 40 o R o : T
' -l A]gr : & B C I : .A, .
Point B %0 W\/\/ f ,NW’“MMW i 5
(163.4MHz) 20 [ T EmE e E BESERE
Limit Measure e 1 e :
(dBpuV/m) [ (dBuV/im)| 4q
40.0 36.3
0

30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHZz]

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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2.15 Electro-Magnetic Interference characteristics Conditions:  Vin : 115VAC
lout : 100%

Radiated Emission

| 12v |

HORIZONTAL

[dB(u V / m)]
80

70
60

T35

50 | SRRRIEUNEE R RRR NN | VCCIClassB

; . : R : TR QP Limit
e e
Point A 30 J\/\"J VI A N e Mwwwww A
B s st RERRE R '

Level

(229.9MHz)
Limit Measure | 20
(dBpV/m)j (dBpV/m)

40.0 335

ol |

30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHZz]

VERTICAL

[dB(u V/m)]
80

70

60

QP Limit

40

Level

- 30
Point B

(151.3MHz) 20

Limit Measure
(dBuV/m){ (dBuvim)| ¢

40.0 36.7

30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHz]

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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2.15

Electro-Magnetic Interference characteristics

Radiated Emission

] 12V
HORIZONTAL
[dB(u V/m)]
80
70
60
50
g
o 40
Point A 30
(127.0MHz)
Limit Measure | 20
(dBuV/m)| (dBuV/m)
10
40.0 35.2
VERTICAL
[dB(u V/m)]
80
70
60
50
)
® 40
i |
- 30
Point B
(61.5MHz) 20
Limit Measure
(dBpV/m)[(dBpV/m)| 1q
40.0 355
0

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

Conditions:

CUS250LD

ST

900 1000

[MHz]

vheys :

A

TDK-Lambda

1000
[MHz]

Vin : 230VAC
[out : 100%

VCCIClass B
QP Limit

VCCI Class B
QP Limit

T-78



CUS250LD

2.15 Electro-Magnetic Interference characteristics Conditions: ~ Vin : 115VAC
lout : 100%

Radiated Emission

| 24V |
HORIZONTAL
[dB(u V/m)]
80
70
60
® IRERE B - ‘ AN | QPLimit
3 40 :
Point A 30 /“/Vﬁ
(146.5MHz) ’
Limit Measure | 20
(dBpV/m)| (dBpV/m)
10
40.0 36.3
0
30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHz]
VERTICAL
[dB(u VI m)]
80
70
60 :
-50 ,’ﬂ' Siakn i 'sz‘fbll“<__VCCIC1assB
o P Limit
5 40 ? B iy H ; ; [ : f Q
= Bl
Point B . Ll : a0 : :
(37.3MHz) 20 ’ ‘
Limit Measure
(dBpV/m)[(dBuV/m)j 10
40.0 36.4
0

30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHz]

Limit of EN55011-B,EN55022-B are same as its VCCI Class B.
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CUS250LD

2.15 Electro-Magnetic Interference characteristics Conditions: ~ Vin : 230VAC
Tout : 100%

Radiated Emission

| 24V |
HORIZONTAL
[dB(u V/ m)]
80 i i ;
680 |
50 | , | vceiclassB
[ Al ERRRARER N ‘ QP Limit
Point A 30 M"'\JJ | ‘\r'\vvw\vm e
(151.0MHz) [ v \ ERRRR
Limit | Measure | 20 R o
(dBpV/m)| (dBpV/m) 10
40.0 34.7
0
30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHz]
VERTICAL
[dB(uV/m)]
80
70
60
g B | " QP Limit
& 40 [T T
-t i H : L
Point B 30 V\/\ ‘ \/’N‘\‘W;"‘-MWW o
(154.6MHz) 20 :. S
Limit Measure : :
(dBpV/im)| (dBpV/m)| 10
40.0 35.9
0

30 100 200 300 400 500 600 700 800 900 1000
Frequency [MHZz]

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