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CUS350M

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

Digital power meter]

ot — oy

AC POWES
SUPPLY

?Load

Shunt Res.

Controlled Temp. Chamber

Circuit 2 used for determination
+ Dynamic load response characteristics

Digital power meter

SW1 .
Dynamic dummy
load
AC POWER | oad |1
SUPPLY Load |2 —{—L

Shunt Res.

Qutput current waveform

100%
- 95%
A - 55%
i 50%
[ ] MIH

tr tf

Circuit 3 used for determination
- Inrush current waveform

Digital power meter

Slide Reg.

Shunt Res.

Current probe\

TDK-Lambda T-1



CUS350M

Circuit 4 used for determination

+ Leakage current characteristics
Digital power meter

AC POWER
SUPPLY §|§
current

Isolation Trans meter

;g\ Load

- AC  AC

L

Shunt Res.

Circuit 5 used for determination
« Output ripple and noise waveform

Digital power meter

1.5m 50 Cable
SWi o,

AC POWER
SUPPLY

Oscilloscope
Bandwidth : 100MHz

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

7

DU.TBarthed) Aluminum Plate| | (2m X 2m)

Vertical Ground
AMN 50Q/50uH D=80cm / [¢—D=40cm /Reference Plane

LLT AT LT TLT LTS LSS AT LLLTLLLLLTLLL L LTS LA 4

EMI Test Receiver
Spectrum Analyzer
% Power Cable Stand H=80cm
T I 1 [‘
7 ;7 \ O power Source
Earth
N Horizontal Ground Plane
(b) Radiated Emission
D=3m
D.U.T.(Earthed)
. Aluminum Plate
EMI Test Receiver ? // ‘ /——————'
Spectrum Analyzer / A -~
Pre Amp.
—‘—\ Antenna  rower Cable
Stand H=80cm
| = Turn Table

7777_ e

Earth

Power Source

Horizontal Ground Plane

TDK-LLambda T-2




1.2 List of equipment used

CUS350M

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
2 | DIGITAL MULTIMETER FLUKE 111
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 SH-661
9 | EMITEST RECEIVER ROHDE & SCHWARZ ESCI-03
10 | LISN ROHDE & SCHWARZ ENV216
11 | BICONICAL ANTENNA EMCO 63208
TDK-Lambda T-3




2 Characteristics

2.1 Steady state data

1. Regulation - line and load

Condition

CUS350M

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

Ta :

25°C

Tout : 1060 %

" 25°C

Iout: 100 %

Start up voltage (Vin)

82VAC

Drop out voltage (Vin)

T0VAC

TDK-Lambda

Tout\ Vin | 85VAC | 115VAC| 230VAC | 265VAC line regulation
0% 12.033V | 12.033V | 12.033V | 12.033V 0mV 0.000%
50% 11.999V | 11.998V | 11.999V | 11.999V ImV 0.008%
100% - 11.993V | 11.993V | 11.993V OmV 0.000%
load 34mV 40mV 40mV 40mV
regulation| 0.283% | 0.333% | 0.333% | 0.333%
2. Temperature drift Conditions
Vin\Ta | -20C +25°C +40°C | Temperature stability
Vout 115VAC| 11957V | 11.993V | 11.995V | 38mV 0.317%
230VAC| 11.957V | 11.993V | 11.995V | 38mV 0.317%
3. Start up voltage and Drop out voltage Conditions  Ta':
Start up voltage (Vin) | 82VAC
Drop out voltage (Vin) [ 70VAC
[ 18V __ | 1.Regulation - line and load Condition ~ Ta:
Tout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 18.058V | 18.059V | 18.058V | 18.059V ImV 0.006%
50% 18.025V | 18.025V | 18.025V | 18.025V OmV 0.000%
100% - 18.025V | 18.026V | 18.026V 1mV 0.006%
load 33mV 34mV 33mV 34mV
regulation| 0.183% | 0.189% | 0.183% [ 0.189%
2. Temperature drift Conditions
Vin\Ta | -20°C +25°C +40°C | Temperature stability
Vout 11SVAC| 17.923V | 18.025V | 18.027V | 104mV 0.578%
230VAC| 17.922V | 18.026V | 18.027V | 105mV 0.583%
3. Start up voltage and Drop out voltage Conditions Ta:

25 °C

Tout: 100 %

25°C

Tout: 100 %



| 24V :] I. Regulation - line and load

CUS350M

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

Condition

Ta:

Start up voltage (Vin) | 82VAC
Drop out voltage (Vin) | 70VAC
TDK-LLambda

Tout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 24,012V | 24.012V | 24.012V | 24.012V O0mV 0.000%
50% 24.009V | 24.009V | 24.009V | 24.009V O0mV 0.000%
100% - 24.007V | 24.007V | 24.007V OmV 0.000%
load 3mV SmV SmV S5mV
regulation| 0.013% | 0.021% | 0.021% | 0.021%
2. Temperature drift Conditions Iout
Vin\Ta | -20C +25°C | +40°C | Temperature stability
Vout 115VAC| 23.935V | 24.007V | 24.004V | 72mV 0.300%
230VAC | 23,935V | 24,007V | 24.004V [ 72mV 0.300%
3. Start up voltage and Drop out voltage = Conditions Ta:
Iout
Start up voltage (Vin) | 82VAC
Drop out voltage (Vin) | 70VAC
I 48V I 1. Regulation - line and load Condition Ta:
Tout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 48.041V | 48.042V | 48.042V | 48.041V ImV 0.002%
50% 47.996V | 47.997V | 47.997V | 47.998V 2mV 0.004%
100% - 48.002V | 48.002V | 48.002V OmV 0.000%
load 45mV 45mV 45mV 43mV
regulation| 0.094% | 0.094% | 0.094% | 0.090%
2. Temperature drift Conditions ITout
Vin\Ta | -20°C +25°C +40°C | Temperature stability
Vout 115VAC | 47.847V | 48.002V | 48.003V | 156mV 0.325%
230VAC | 47.847V | 48.002V | 48.000V | 155mV 0.323%
3. Start up voltage and Drop out voltage Conditions Ta:
Iout

25°C

1 100 %

25 °C

: 100 %

25°C

: 100 %

25 °C
: 100 %



(2) Efficiency vs. Output current

CUS350M

Conditions Vin : 85 VAC ------
: 115 VAC —-——
0 230 VAC ——
: 265 VAC ———-
Ta 25 °C
12v. |
100
90 ’_:-——.:_';—::‘ .............................
S T
& 80
3
Q
H
o 70
60
T2 40 ' 60 80 100
Output current (%)
18V |
100
90 . ffj:_;: ............................
S —
& 80
k5
Q
H
- 70
60
20 40 60 80 100
Output current (%)
TDK-Lambda T-6



CUS350M

(2) Efficiency vs. Output current
Conditions Vin : 85 VAC ------
: 115 VAC —-—-—
: 230 VAC ——
: 265 VAC ———~-
Ta : 25°C

24V |
100
N — :::.—E—:_": .........................
S
&
g
o 70
S
83
60
50
20 40 60 80 100
Output current (%)
48V |
100
90 ,._—*’:::_:_T::—”:_—_:L ......... e o — —r — —
| zmeam e
S
>
Q
5
-8 70
&
jaal
60
50
20 40 60 80 100

Output current (%)

TDK-Lambda 7



(3) Input current vs. Qutput current

12V
Io: 0%
Vin Input current
85VAC 0.152A
115VAC 0.181A
230VAC 0.228A
265VAC 0.311A
18V
Io: 0%
Vin Input current
85VAC 0.140A
115VAC 0.166A
230VAC 0.271A
265VAC 0.307A

CUS350M

Conditions Vin : 85 VAC ------
: 115 VAC — e
: 230 VAC ——
1 265 VAC ———~
Ta 25 °C
5.0
4.0
:ﬂg 3.0 1 e .
5 S
5 e
5 2.0 L
=] -~ -~
2 Syt __—
H 1.0 e ===
-5;:’= —;'7/
0.0 e
0 20 40 60 80 100
Output current (%)
5.0
4.0
§ 3.0 = el — -
& ) P
I I R =
& 20 B
k=] et .~ I
E """ - ] — T - -
1.0 - e
s ==;7‘—/
0.0
0 20 40 60 80 100
Output current (%)
TDK-Lambda T



(3) Input current vs. Output current

24V |
lo: 0%
Vin Input current
85VAC 0.097A
115VAC 0.112A
230VAC 0.205A
265VAC 0.234A
48V |
Io: 0%
Vin Input current
85VAC 0.269A
115VAC 0.339A
230VAC 0.400A
265VAC 0.372A

CUS350M

Conditions Vin : 85 VAC ------
: 115 VAC ———
: 230 VAC  ——nw
: 265 VAC ———-
Ta : 25°C
5.0
4.0
~ oo R —
2 5 — >
5 ] T
-~ N
5 2.0 > i — -
5 - .-
(=¥ P > e
A 10 L /./,/{:”’:‘:
s T =
0.0
20 40 60 80 100
Output current (%)
5.0
4.0
$ 3.0 ‘_‘/" : -
= - T
5 20 L
i """ - -~ /"
= 1.0 - /; = / —
-;;' == '——/
0.0
20 40 60 80 100
Output current (%)
TDK-Lambda 0



(4) Input power vs, Output current

12V
To: 0%
Vin Input power
8SVAC 8.00W
115VAC 7.59W
230VAC 6.57TW
265VAC 6.13W
18V
lo: 0%
Vin Input power
85VAC 8.55W
115VAC 8.24W
230VAC 6.74W
265VAC 6.60W

CUS350M

Conditions Vin: 85 VAC --—--
: 115 VAC —-—-
230 VAC ——
;265 VAC ——-
Ta: 25 °C

0 20 40 60 80 100
Output current (%)

400
A
350 _,4
o
300 7
2 250 e
g 200
Q
8150
2100
Rl L~
50 i

0 20 40 60 80 100
Output current (%)

TDK-Lambda T-10



(4) Input power vs. Output current

24V

Io: 0%

Vin Input power

85VAC 2.21W

115VAC 1.63W

230VAC 1.18W

265VAC 1.00W

48V

To: 0%

Vin Input power
85VAC 2.23W
115VAC 2.1TW

230VAC 1.38W

265VAC 1.30W

CUS350M

Conditions Vin: 85 VAC ----
;115 VAC —-—-
230 VAC —
i 205 VAC ——-
Ta: 25°C
A
-/.
>
f.‘/
12
wd
i
prd
20 40 60 80 100
Output current (%)
v
P
20 40 60 80 100

Output current (%)

TDK-Lambda T-11



2.2 Over current protection (OCP) characteristics

Conditions Vin :

Ta:

18V

CUS350M

230 VAC
265 VAC———~
25 °C

14 20
12 — yd
’t"/ ].6 /
ey
10 5
5 S
o 8 7 T 12
§ 6 //"/ "é 8 /
8 ’ /'/ 8 4 Wi
9 g
0 0
0 40 80 120 160 0 40 80 120 160
Output current (%) Output current (%)
[ 24v ] 48V
30
50 :
25 ey
fag) /'/’ — 40 ,"//I'
& 20 Yo e P
o o ® o
g 15 L g3 )i
[o] /” [e] s
> ’v’ > ’/’
510 5 5 20
& ,t/ 8" .”
5 = A
S . W © 10 —
0 0
0 40 80 120 160 0 40 80 120 160
Output current (%) Output current (%)
TDK-Lambda T-12



CUS350M

2.3 Over voltage protection (OVP) characteristics

Conditions Vin: 115 VAC

Tout: 0%
Ta: 25°C

12V 18V

DG Haind A > T H B H : H H 1< Hains 00k 3]

ovp
Point —

Vout —

ov —

VDIV | 205DV

24V | 48V

£ Haind it 3> 1 : : B B H i B X T

ovP
Point —

Vout —

ov —

TOVDIV T 209DV 20VDIV | 205DV

TDK-Lambda T-13



CUS350M

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

| 12V | Iout : 0% Tout : 100%

5V/DIV._ | 100ms/DIV 5V/DIV | 100ms/DIV

I 18V l Tout : 0% Tout : 100%

«— Vout —

: : — QV -

i~ T i
g 1111111 e 111

10V/DIV_ | 100ms/DIV 10V/DIV |  100ms/D

TDK-Lambda T-14



CUS350M

2.4 Output rise characteristics
Conditions  Vin: 85 VAC (A)
115 VAC (B)
230 VAC (©)
265 VAC (D)
Ta: 25°C

Tout : 100%

| 100ms/DIV

“10V/DIV._ | 100ms/DIV 10V/DIV

Tout : 100%

« Vout —

— oV — i :

(RO, e R
I 11111 11111 11

| 100ms/DIV

"20VDIV__ | 100ms/DIV 20V/DIV

TDK-Lambda T-15



2.5 Output fall characteristics

CUS350M

Conditions  Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C
I 12V | Tout : 0% Iout : 100%
A]3|CD Man s 1.2 H ABCDW THH i
\ < Vout — v.\
\
&K.‘hﬁh \
R S — QV —
< Vin /\
5V/DIV 20s/DIV 5V/DIV | 10ms/DIV
I 18V | Tout : 0% Iout : 100%
ABCL CD
!\‘ < Vout — Al])’
N \
e «— OV ~— \=-
«— Vin
10V/DIV | 20s/DIV 10V/DIV 10ms/DIV

TDK-Lambda




CUS350M

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

I 24V | Iout : 0% Iout : 100%

L <O Hainz i D) 0

ABCD

L& HaingiH D) L

T0ms/DIV.

I 48V | Iout : 0% Iout : 100%

© €< MainFS00k >3: H H H Man 3 t.20 M

<~ Vout e,

< Vin —*/\\/

“20V/DIV___ | 505/DIV 20V/DIV 10ms/DIV

TDK-Lambda T-17



2.6 Hold up time characteristics

CUS350M

Conditions Vin : 115 VAC ~------

230 VAC ——
Ta : 25°C
[ 12V
100
.
\\
N
g N
E ™
g ~—]
o T~
= -
Q
s
10
20 - 40 © 60 80 100
Output current (%)
[ 18V
100
~
N,
@ \\
g ~
: —~
o Tl
: —
7
10
20 40 60 80 100

Output current (%)

TDK-Lambda T-18



CUS350M

2.6 Hold up time characteristics
Conditions Vin : 115 VAC ------
230 VAC ——
Ta : 25°C
| 24v ]
100
~
\\
@ \\
B ~_
.g \\
o
G —
u®
10
o 40 60 80 100

Output current (%)

[ 48V ]
100
N
N
\\
) \
g N
2 ~J
g —
o \
[e]
T
10
0 20 40 60 80 100

Output current (%)

TDK-Lambda .19



2.7 Dynamic load response characteristics

f=100Hz

2ms/DIV '

+1.02%

-0.96%

Nigmn

2ms/DIV

+0.71%

-0.75%

e Vout L N

— I()ut .

= Tout:0% ==

——WN\\-—"V“NN—H—« Vout —he

Conditions

Vill :
Tout :

CUS350M

115 VAC
50 %<=> 100 %
(tr = tf=T5us)

Ta: 25 °C

f=1kHz

Wi \BH

100mV/DIV

200 /~L S/DIV

+1.05%

-0.85%

f=1kHz

— Jout —

200mV/DIV

.200 1 S/DIV

+0.84%

-0.84%

TDK-Lambda

T-20



2.7 Dynamic load response characteristics

24V |

f=100Hz

<< Halnr200% 55

200mV/DIV

V 21ﬁs/DIV '

| < Tout

- <= Tout:0%

10.63% 20.66%
[ 48V £=100Hz
| -
500mV/DIV 2ms/DIV
10.73% 0.71%

«— Vout —

— Jout —

< Iout:0% —f-

Conditions

Vin:
Tout :

CUS350M

115 VAC
50 % <> 100 %
(tr = tf = 75us)

Ta:

25 °C

f=1kHz

14C Halma 200k )}

200mV/DIV

200 u s/DIV

+0.55% -0.90%
f= 1kHz

P - Vout — )

—

f A -
500mV/DIV 200 & s/IDIV
+0.71% -0.54%

TDK-Lambda

T-21



2.8 Response to brown out characteristics

12V

Conditions

A= 14ms

B =17.2ms

D<K Hodngin b

© €< Mainzid 3>

5VDIV | 50ms/DIV

TDK-Lambda

CUS350M

Vin : 115 VAC
Tout : 100 %
Ta : 25°C

«— Vout

«— OV

«— Vin

«— Vout

«— OV

«— Vin

T-22



2.8 Response to brown out characteristics

12V

CUS350M

Conditions Vin : 230 VAC

A= 14ms

B=18.9ms

T e I >

sV~ T 50ms/DIV_

S Hadnd (M >>

Tout : 100 ¢
Ta : 25°C

<~ Vout

— OV

< Vin

< Vout

« 0V

«— Vin

TDRDK-Lambda

T-23



CUS350M

2.9 Inrush current waveform

12V
Conditions Vin: 115 VAC
Tout: 100 %
Ta: 25°C

Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0° ¢ =90°

T Halnr i > H H H H H T T C< Hainy 200K 53¢

20ADIV | 100ms/DIV | | 20A/DIV | 100ms/DIV

Conditions  Vin: 230 VAC
Tout: 100 %
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0° ¢ =90°

S << Mainin 3>

RO S

4

0ADIV | 100ms/DIV 20ADIV | 100ms/DIV

TDK-Lambda T-24



2.10 Leakage current characteristics

12V

Leakage current (mA)

Leakage current (mA)

0.3

<
8o

o
=

0.0

0.3

02

0.1

0.0

Conditions

Equipment used

CUS350M

Tout :

Ta:

f:
_____ e
_______ '-‘—/
oo ]
/ﬁ"ﬂ/
o e
80 120 160 200 240 280
Input voltage (VAC)
f:
______ E——
——
80 120 160 200 240 280
Input voltage (VAC)
TDK-Lambda

100 %
25 C

: 228 (Simpson)

50 Hz

60 Hz

T-25



CUS350M

2.11 Output ripple and noise waveform

Conditions Vin : 115 VAC
Ta: 25°C

[ 12v | fout : 0% Tout : 100%

50mV/DIV 2ms/DIV 50mV/DIV Jms/DIV_

| 18v | Tout : 0% Tout : 100%

50mV/DIV 2ms/iDIV_ 50mV/DIV 2ms/DIV

TDK-Lambda T-26



2.11 Output ripple and noise waveform

24V ]

Tout : 0%

Conditions

CUS350M

Vin : 115 VAC
Ta: 25 °C

Tout : 100%

50mV/DIV

50ms/DIV

50mv/DIV_ |

2ms/DIV

Tout : 0%

Tout : 100%

200mV/DIV

A 50ms/DIV

T200mV/DIV_

2ms/DIV

TDK-Lambda

T-27



CUS350M

2.12 Electro-Magnetic Interference characteristics

Conducted Emission

Conditions Vin : 115 VAC
Tout : 100 %
Ta : 25°C

12V
Phase : L
Point A
(190.5kHz)
Ref. Limit |Measure EI;)I 154502t2 Class B
Data| (dBuV) | (dBuV) QP Limi
QP 64.0 58.0
AV 54.1 44.6 o 4_|
= EN 55022 Class B
:3 AV Limit
Point B
(186kHz)
Ref. Limit [Measure EN 55022 Class B
Data| (dBuV) | (dBuV) QP Limit
QP 64.2 56.9
AV 54.2 39.0 "‘_‘

Levelin g8V

EN 55022 Class B
AV Limit

Fraquency in Hz

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

TDK-Lambda T-28



2.12 Electro-Magnetic Interference characteristios

Conditions  Vin

Iout
Ta

Conducted Emission

12V

CUS350M

230 VAC
100 %
25 °C

Point A
(190.5kHz) - «Ovinbt:A.l’
Ref. Limit |Measure ‘ E[; 350?2 Class B
Data| (dBuV) | (dBuV) QP Limit
QP 64.0 58.0
AV 53.3 44.9 <——|
z EN 55022 Class B
% AV Limit
Point B
(195kHz)
Ref. Limit {Measure EN 55022 Class B
Data| (dBuV) | (dBuv) QP Limit
QP 63.8 59.9 f——J
AV 53.8 47.8 l
‘5 EN 55022 Class B
% AV Limit

T =
3IM: 4M EM
Frequency in Hz

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

TDK-Lambda

T-29



2.12 Electro-Maguetic Interference characteristics

CUS350M

Conditions Vin : 115 VAC

Tout : 100 %
Ta : 25°C

Conducted Emission
[ 18v |
Phase: L
Point A
(194kHz)
Ref. Limit |Measure EN 55022 Class B
Data} (dBuV) | (dBuV) QP Limit
QP 63.9 59.6
AV 54.1 44,2 4—]
3 EN 55022 Class B
3 AV Limit
Point B
(194kHz)
Ref. Limit {Measure EN 55022 Class B
Data] (dBuV) | (dBuV) QP Llflmt

QP 63.9 56.9 ¢

AV 53.5 45.7 4——1
Z 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-30



CUS350M

2.12 Electro-Magnetic Interference characteristics
Conditions  Vin : 230 VAC
Iout : 100 %

QP Limit

-
T

Ta : 25°C
Conducted Emission
| 18v |
Phase : L
Point A ;
(189.5kHz)
Ref. Limit |Measure { | BN 55022 Class B

Data} (dBuV) | (dBuV)
QP 64.1 59.9

AV 53.9 47.3
S EN 55022 Class B
z AV Limit
E

, o
Point B
(190.5kHz)
Ref. Limit |Measure EN 55022 Class B
Data] (dBuV) | (dBuV) QP Limit

QP 64.0 57.1

AV 53.1 38.2

]
]

EN 55022 Class B
AV Limit

LevelindBuY -

Fraquency In Hz.

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

TDK-Lambda 131



2.12 Electro-Magnetic Interference characteristics

Conducted Emission

Conditions

Vin
Jout
Ta

CUS350M

115 VAC
100 %
25 °C

| 24v |
Point A
(198.5k1Hz)
Ref. Limit |Measure EN 55022 Class B
Data| (dBuV) | (dBuV) QP Limit
QP 63.7 58.4
AV 53.7 47.1 4__|
% EN 55022 Class B
£ AV Limit
=t
Point B
(190.5kHz)
Ref. Limit |Measure EN 55022 Class B
Data| (dBuv) | (dBuV) QP Limit
QP 64.0 56.7 4——-]
AV 54.2 43.0 i *——]

Level in dByV

t

»
3
T

a1TM

2M
Frequensay IH Hz

)

EN 55022 Class B
AV Limit

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

TDK-Lambda

T-32



CUS350M

2.12 Electro-Magnetic Interference characteristics
Conditions  Vin : 230 VAC
Iout : 100 %

Ta : 25°
Conducted Emission
| 24v |
Phase : L
Point A
(194kHz)
Ref. Limit [Measure

EN 55022 Class B

Data| (dBuV) | (dBuV) QP Limit

QP | 639 | 592

AV 54.0 47.5 4——-—l
% EN 55022 Class B
kS AV Limit

Phase : N
Point B
(190.5kHz)
Ref. Limit [Measure EN 55022 Class B
Data| (dBuV) { (dBuV) QP Limit

QP | 640 | 567

AV 54.2 42.6

|
7

EN 55022 Class B
AV Limit

Levelin dBjiv

L} T .
T 2M ; M
Fraquency in. Hz

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

TDK-l.ambda | T-33



CUS350M

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 115 VAC
Iout : 100 %

Ta : 25°C
Conducted Emission
48V |
Phase : L
Point A 505
(198.5kHz)
Ref. Limit |Measure 7] EN 55022 Class B
- ») b 4
Data| (dBuV) | (dBuV) QP Limit
QP 63.7 58.6 “T ¢
AV | 533 | 449 wf i o ki - e
;a‘ iR - ' g EN 55022 Class B
T L : : .| AV Limit
15 4
0 VLN Pk .0 N PR P9 . 00 % U A
Fraquency In Hz" s
Point B
(208.5kHz)
Ref. Limit {Measure EN 55022 Class B
QP Limit

Datal| (dBuv) | (dBuV)

QP | 633 | 54.0

B
AWV 13911
I

AV 53.8 47.7

By e e
)

—]
]

EN 55022 Class B
AV Limit

* Levelin dByV.

2Mm
Frequenay in Hz'

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

TDK-Lambda T-34



2.12 Electro-Magnetic Interference characteristics

CUS350M

Conditions 1 230 VAC
100 %
. 25°C
Conducted Emission
48V |
Phase : L.
Point A
(198.5kIz)
Ref. Limit |Measure EN 55022 Class B
Data| (dBuV) | (dBuV) QP Limit
QP 63.7 58.7
AV 53.9 46.2 4——]
S EN 55022 Class B
£ AV Limit
il
Point B a0
(195kHz) -
Ref. Limit |Measure 7 EN 55022 Class B
Data| (dBuV) | (dBuV) o QP Limit
QP 63.8 56.0 o “_J
AV 53.9 46.4 s0 4——|

Levefin dBpV.

£
o

@
@

20

EN 55022 Class B
AV Limit
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.
TDK-Lambda T-35



CUS350M

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 115 VAC
Io : 100 %
Ta : 25°C
Radiated Emission

12V | HORIZONTAL

Level (dBuV/m) GISPR 22-EN55022-CNS13438-VCCI Class A
80— R B B i H

70| |

[l o

60

40—

30~

o-L

30.00 100.00 200.00 300.00 40000  500.00 GOOI.OO‘ 700.00  800.00  900.00 1000. 00

(MHz)
VERTICAL
Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCl Class A

80~ :

70—?

o .

50 1 i

40~ : :

so—/\/‘v \\/PM\)/\\W .

10—

‘:)3;.00 1>0(;.oo 200.00  $00.00 400.00  500.00 eool.oo: 700.00  800.00 9ooi.oo 1000. 00
(MHz)

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

Indication is peak values.

TDK-Lambda T-36



CUS350M

2.12 Blectro-Magnetic Interference characteristics

Radiated Emission

12V

Conditions Vin
ITo
Ta

|  HORIZONTAL

230 VAC
100 %
25 °C

Level (dBuV/m)

CISPR 22-EN55022-CNS13438-VGCl Class A

80~

70~

60~

50

TTHE

40-{

30~

oL

e T T T T T T T T 1
30.00 100.00 200. 00 300.00 400. 00 500. 00 600. 00 700. 00 800. 00 900. 00 1000.00

(MHz)

VERTICAL

Level (dBuVim)

CISPR 22-EN55022-CNS13438-VCCl Class A

80

70«

60-|

60

40~

30~

10+

0~

»‘)/\/\'\_/u""“wﬂ"'“/

- - T i 1 I L 1 T T
30. 00 100.00 200. 00 300.00 400. 00 500. 00 600. 00 700. 00 800. 00 900. 00 1000, 00

(MHz)

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

Indication is peak values.

TDK-Lambda

T-37



2.12 Electro-Magnetic Interference characteristics

Radiated Emission

18V

| HORIZONTAL

CUS350M

Conditions Vin

To
Ta

115 VAC
100 %
25 °C

Level (dBuV/m)

CISPR 22-EN55022-CNS13438-VCCI Class A

80~

70~

1

0-

T T e T
30.00 100.00 200. 00 300.00 400. 00 500. 00

(MHz)

T
600. 00

]
700, 00

- 1
800.00  900.00 1000.00

VERTICAL

Level (dBuV/m)
80—

CISPR 22-EN55022-CNS13438-VCCI Class A

60|

50

40—

20+

10~

i

(MHz)

T T 1 e - 1 R - T
30.00 100.00 200. 00 300. 00 400. 00 500. 00 600. 00 700. GO 800. 00 900.00 1000.00

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

Indication is peak valu

€8.

TDK-Lambda

T-38



CUS350M

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 230 VAC
Io : 100 %
Ta : 25°C
Radiated Emission

18V | HORIZONTAL

Level (dBuVim) CISPR 22-EN55022-CNS13438-VCCl Class A
801~ T ; o : A ; : :

70~

GO

80 ’ 1f3'3§4,3
40-] [N

30~

20~

10~

- R i H ;
T T I T i 1 T
30.00 100.00 200. 00 300.00 400. 00 500. 00 600. 00 700. 00 300. 00 900.00  1009.00

(MHz)

VERTICAL

Level (dBuV/im) CISPR 22-EN55022-CNS§13438-VCCl Class A
80 i i i : - B

70—

60—

S

5041

oo

-~

o ; |
T T T T T T T T T T
30.00 100.00 200.00  300.00  400.00  500.00 600.00  700.00 800.00  900.00 1000.00

{(MHZz)

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

Indication is peak values.

TDK-Lambda T-39



CUS350M

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 115 VAC
Io : 100%
Ta : 25°C
Radiated Emission

24V | HORIZONTAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCl Class A
80 T :

70

60—

50

40~

20+

10~

0- :
T T
30. 00 100. 00 1000. 00

(MHz)

VERTICAL

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

0]

60~

50

g

40

T 1
30.00 100. 00 1000. 00
{(MHz)

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

Indication is peak values.

TDK-Lambda T-40



CUS350M

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 230 VAC
Io : 100 %
Ta : 25°C
Radiated Emission

30|

24V | HORIZONTAL
Level (dBuV/m) GISPR 22-EN55022-CNS13438-VCCI Class A

80— :

70

60~} . . . .
1 :

50 :

o \/W\“\,\,\,,/\M :

T T
30.00 100, 00 1000.00

(MHz)

VERTICAL

Level (dBuV/m} GISPR 22-EN55022-CNS13438-VCCl Class A
80

71T SR W—

60~

50

40~

30—

20-

10~}

O._
¥ I
30. 00 100. 00 1000..00

(MHz)

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

Indication is peak values.

TDK-Lambda T-41



CUS350M

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 115 VAC
Io : 100 %
Ta : 25°C

Radiated Emission

48V | HORIZONTAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCI Class A
8017 -

70~ :

ot ; |
T T T T T 1 I T 1 T
30.00 100.00  200.00  300.00 400,00  500.00 600. 00 700.00  800.00 900.00  1000.00

(MHz)

VERTICAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCl Class A
80~ : — ™ ~ —

70~

60—

60

40| 3
30~ /

20

10~ b

ot L : : ; i H H i : : H
1 T [ T T 1 H |l
30.00 '100.0 200.00 300,00 400, 00 600. 00 600. 00 700. 00 800. 00 900.00 1000. 00

(MHz)

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

Indication is peak values.

TDK-Lambda T-42



CUS350M

2.12 Electro-Magnetic Interference characteristics
Conditions Vin : 230 VAC
o : 100 %
Ta : 25°C
Radiated Emission

48V | HORIZONTAL

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCI Class A
80— 7 R

20—

10—~

o |
T T T 1 I J T T 1 1
30.00 100.00  200.00  300.00  400.00  500.00 600. 00 700.00  800.00 900.00  1000.00

(MHz)

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

80

H ,.AAJ'
Aoy e SR
/ M\/ \vﬂ‘w/\\"‘ A g AT !
20~ H i :
10—
0~ : - - T T T —
30.00 100.0 200. 00 300.00  400.00 500. 00 600. 00 700. 00 800. 00 900. 00 1000.00

(MHz)

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

Indication is peak values.

TDK-Lambda T-43



