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Terminology used

Definition
Vin ... Input voltage
Vout ... Output voltage
Iin ... Input current
Iout ... Output current
Ta ... Ambient temperature
Vstb ... Output voltage of standby
Istb ... Output current of standby

3¢ Test results are reference data based on our measurement condition.
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CUS600M

1. Evaluation Method

1-1.  Circuit used for determination
Circuit 1 used for determination
* Steady state data
= Warm up voltage drift characteristics
* Hold up time characteristics
* Output rise characteristics
* Output fall characteristics
* Over current protection (OCP) characteristics
* Over voltage protection (OVP) characteristics
* Response to brown out characteristics
* Various signal

Digital power meter

AC V+J*
e O Load 1
P.S.

AC V- 1

AC Power
supply

Shunt res.
STBY+ STBY- R+ R- PG

Sw2 -1

Circuit 2 used for determination
* Dynamic load response characteristics

Digital power meter

Dynamic dummy

| load
Load | 1 J_L
AC Power Load | 2
supply
Shunt res.

Output current waveform
Tout 50% <==> 100%
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Circuit 3 used for determination
* Inrush current waveform

Digital power meter

Slide Reg.

Line
sug - |
simulator =

' I

Shunt res.

Current probe

Circuit 4 used for determination
+ Earth leakage current characteristics

Digital power meter

!SZ

Isolation i
trans

Ac 9 /?
power Load
supply

)

Lo ~
Shunt Res.

Measure in all possible combination of position of S2 with :
S1 closed (normal condition), and S1 open (single fault condition)

* Patient leakage current

Digital power meter

Isolation
trans

AC Q]
power
supply
} |

Shunt Res.

L Measuring device

CLASS I equipment:
S1, S3 closed, measure under all possible position of S2 & S4.

Single fault condition: S1 open with S3 close or S1 close with S3 open.
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Circuit 5 used for determination
+ Output ripple and noise waveform

Digital power

AC
Power
supply

Configuration used for determination
- Electro-Magnetic Interference characteristics
(a) Conducted Emission

D.U.T(Earthed

CUS600M

Oscilloscope
Bandwith : 20MHz

Coaxial cable
1.5m 50Q

1 50Q

C1 : 0.1uF Film cap.
<—> C2 : 100uF Elect cap.
150mm C3 : 4700pF Ceramic cap.
(2m X 2m)

AMN 500/50uH D=80cm

EMI Test receiver

Aluminum plate
/. D=40cm

Vertical ground
reference plane

spectrum analyzer

¥ Power cable

VAR

/

Wood
Stand

=
J H=80cm
1

e

REAN

O AC Power supply

Earth
Horizontal ground plane
(b) Radiated Emission
i D=3m
2 D.U.T(Earthed
. Aluminum plate
EMI Test receiver ~
spectrum analyzer ~
pre amp.
\ Antenna
2 Wood
Power cable Stand
H=80cm
Turn table

AN

L

Earth

s rrr s

Horizontal ground plane

TDK-Lambda
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1-2. List of equipment used

CUS600M

EQUIPMENT USED MANUFACTURER MODEL NO.
1| DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL2054
2 | DIGITAL MULTIMETER AGILENT 34970A
3| DIGITAL POWER METER YOKOGAWA ELECT. WT210
4| CURRENT PROBE TEKTRONIX 63202
5| DC AMPERE METER TEKTRONIX P5100
6 [ DYNAMIC DUMMY LOAD CHROMA 63030/63610/63640
7| AC SOURCE KIKUSUI PCR2000L
8| EARTH LEAKAGE CURRENT METER SIMPSON 228
9| PATIENT LEAKAGE CURRENT METER SIQ S1Q16042
10| CONTROLLED TEMP. CHAMBER TABAI-ESPEC 63203
11| EMI TEST RECEIVER ROHDE & SCHWARZ ESCI-03
12| LISN ROHDE & SCHWARZ ENV216
13| BROADBAND ANTENNA SCHWARZBECK VULB9168
14| LINE SUG SIMULATOR TAKAMISAWA PSA-210

TDK-Lambda




2. Characteristics

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 :

Iout :
Istb :
Cooling
Tout\ Vin | 85VAC 115VAC [ 230VAC [ 265VAC Line regulation
0% 12.026V | 12.026V | 12.026V | 12.025V 1mV 0.008%
50% 12.013V_| 12.013V | 12.012V | 12.013V ImV 0.008%
100% - 12.011V | 12.011V | 12.011V OmV 0.000%
Load 13mV 15mV 15mV 14mV
regulation | 0.108% 0.125% 0.125% 0.117%

2. Temperature drift

Condition  Vin :
Iout :
Istb :

Cooling

Ta -20°C

+25°C +55°C

Temperature stability

Vout 11.994V

12.011V_] 12.010V

17mV_ | 0.142%

3. Start up voltage and Drop out voltage

Start up voltage (Vin)

77.8VAC

Drop out voltage (Vin)

76.7TVAC

1. Regulation - line and load

48V

Condition Ta :
Tout :
Istb :

Cooling

Condition Ta :

Iout :
Istb :
Cooling
Iout\Vin | 85VAC 115VAC | 230VAC [ 265VAC Line regulation
0% 24.025V | 24.029V | 24.029V | 24.032V 7mV 0.029%
50% 24.010V | 24.011V | 24.011V | 24.011V 1ImV 0.004%
100% - 24.008V_| 24.009V_| 24.009V ImV 0.004%
Load 15mV 21mV 20mV 23mV
regulation | 0.062% 0.088% 0.083% 0.096%

2. Temperature drift

Condition  Vin :
Tout :
Istb :

Cooling

Ta -20°C

+25°C +55°C

Temperature stability

Vout 23.986V

24.008V_| 23.988V

22mV__ [ 0.092%

3. Start up voltage and Drop out voltage

Start up voltage (Vin)

77.8VAC

Drop out voltage (Vin)

76.7VAC

1. Regulation - line and load

Condition Ta :
Iout :
Istb :

Cooling

Condition Ta :

Tout :
Istb :
Cooling
Iout\ Vin | 85VAC 115VAC [ 230VAC [ 265VAC Line regulation
0% 48.110V | 48.116V [ 48.116V | 48.117V 7mV 0.015%
50% 48.083V | 48.083V [ 48.082V | 48.083V ImV 0.002%
100% - 48.087V | 48.087V [ 48.086V 1mV 0.002%
Load 27mV 33mV 34mV 34mV
regulation | 0.056% 0.069% 0.071% 0.071%

2. Temperature drift

Condition  Vin :
Iout :
Istb :

Cooling

Ta -20°C

+25°C +55°C

Temperature stability

Vout 48.002V

48.087V_| 48.098V

96mV__ | 0.200%

3. Start up voltage and Drop out voltage

[Start up voltage (Vin)

| 77.8VAC |

[Drop out voltage (Vin) | 76.7VAC |

Condition Ta :
Tout :
Istb :

Cooling

TDK-Lambda
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100 % ( 50A)

100 % ( 50A)

80 % (40A)

100 % (25A)

100 % ( 25A)

80 % (20A)

100 % ( 12.6A)

100 % (12.6A)

80 % (10.1A)



(2) Efficiency and Power factor vs. Output current

12V

Efficiency (%)

24V

Efficiency (%)

48V

Efficiency (%)

100
95
90
85
80
75
70
65
60

100
95
90
85
80
75
70
65
60

100
95
90
85
80
75
70
65
60

20 40 60 80 100
Output current (%)
# I e
20 40 60 80 100
Output current (%)
/,,4:-----—-----"-------_—__ ==
20 40 60 80 100

Output current (%)
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Conditions Vin: 85 VAC----
115 VAC-----
230 VAC——
265 VAC— —-
Ta: 25°C
Istb : 0%

Cooling : Forced air

; e 4:,/——_—— —_——
/
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CUS600M

(3) Input power vs. Output current

Conditions Vin: 85 VAC ~7°

115 VAC-----
230 VAC——
265 VAC— —-
Ta: 25°C
Istb : 0%
Cooling : Forced air
12V
600 7
e
Vin Input power % 400 ;e/
Tout : 0% Remote OFF E /”
85VAC 1.5W 0.13W g ”
/
115VAC 1.2W 0.16W ‘é 200 g
230VAC 1.2W 0.39W £ - .
265VAC 1.2W 0.48W 0 s
0 20 40 60 80 100
Output current (%)
24V
600 7
2~
Vin Input power %, 400 /;,/
Tout : 0% Remote OFF g /’
85VAC 1.7W 0.13W g //'
115VAC 1.4W 0.16W ‘é 200 -
230VAC 1.3W 0.39W £ ~ pd
265VAC 1.3W 0.46W 0 -
0 20 40 60 80 100
Output current (%)
48V
600 -
v
= 5
Vin Input power % 400 7
Tout : 0% Remote OFF ) //’
85VAC 1.9W 0.14W 2 -
115VAC 1.6W 0.18W £ 200 //
230VAC 1.5W 0.40W E‘ pd
265VAC L6W 0.49W e
0

0 20 40 60 80 100
Output current (%)
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(4) Input current vs. Output current

85 VAC™ ™™~
115 VAC-----
230 VAC——
265 VAC— — -
Ta: 25°C

Conditions Vin :

Cooling : Forced air

12V
6.0 -
. / ’
< P g
Vin Input current = =
Tout : 0% Remote OFF 5 30 e -
85VAC | 0.05A 0.03A s Py ——
115VAC 0.05A 0.04A £ §i =T
230VAC 0.08A 0.07A k) e e
265VAC 0.09A 0.08A 00 L
20 40 60 80 100
Output current (%)
24V
6.0
. / )
. Input current N T
Vin 2
Tout : 0% Remote OFF S 30 - -
85VAC | 0.05A 0.03A 5 =
115VAC 0.05A 0.04A = §r e
230VAC 0.08A 0.07A k) s
265VAC 0.09A 0.08A 00 K
20 40 60 80 100
Output current (%)
48V
6.0 o
. / ’
. Input current < < -
Vin -
Tout : 0% Remote OFF g 3.0 P -
85VAC 0.05A 0.03A s g =
115VAC 0.05A 0.04A = e e
230VAC 0.08A 0.07A g e
265VAC 0.09A 0.08A 00 K
20 40 60 80 100
Output current (%)
TDK-Lambda 10



CUS600M

(5) Input power vs. Output current @ Remote OFF
Condition Remote OFF

Istb Vs Pin @ 115VAC

100

10 .
— v
= =
N /
£ e
o /
1 o
/I
e
_—
—
0.1
0.01 0.1 1 10
Istb (A)

Istb Vs Pin @ 230VAC

100
10 ~
) .
.
= —
N—r /
c —
£
1 —
=
//
0.1 -
0.01 0.1 1 10
Istb (A)
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2-2. Warm up voltage drift characteristics 2-3. Hold up time characteristics

Conditions Vin: 115 VAC
Iout: 100 %
Ta: 25 °C
Istb : '100%
Cooling : Forced Air

Conditions Vin: 115 VAC
230 VAC-~--~-
Ta: 25 °C
Istb : '100%
Cooling : Forced Air

12V

0.2 100
sl _
< g A\
5 3
2, 0.0 E
< =
5 5 X
> -0.1 =
= ° TN
g* an
O -0.2 10

o 1 2 3 4 5 6 7 8 0 25 50 75 100
Time (hours) Output current (%)

24V

0.2 100
—_ M\,
< 0.1 = AN
= t N
S 00 2 \
o U = N
g 5
: 5 -

<

> -0.1 )
3 Z ~
& an
=
Q.02 10

0o 1 2 3 4 5 6 7 0 25 50 75 100

Time (hours) Output current (%)

48V

0.2 100
- X
< 0.1 =
g g
= g AN
= 0.0 9 .
) g N
=y RS \
= o M
£ 01 2 <
5 < ™
g* an)
O -0.2 10

o 1 2 3 4 5 6 7 8 0 25 50 75 100

Time (hours) Output current (%)
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100ms/div

CUS600M

25 °C

100 %
Cooling : Forced Air

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

Istb :

Ta:

Tout : 100% ( 50A )

-

_ABCD

13

100ms/div
100ms/di
¥

|

\/I
100ms/DIV

f\
100ms/DIV

100ms/DIV

Tout : 100% ( 25A )
!
\J\

Tout : 100% ( 12.6A)
ABCD

AN

\Jf /;

_——= _—
—_— s — —_
— —_— _—
—_— 2 —_— S —_—
_— — —_— — =
——— = —_—
—_— —_—— p—
—_—— — —_—
— _—— —_———
PR — =
e — —
== = —
——— e —
- P e
— —_—— _—

Conditions Vin :

5V/DIV
10V/DIV

«— Vout —
— 0V —

20V/DIV

«— Vin —
«— Vout —
— 0V —

Vin —

«— Vout —|
— 0V —>
«— Vin —

100ms/div

Tout : 0%

—— peE———— k) —
_— — 2 P

— — s —_—
— e —_

}W

i
lout : 0%

100ms/div

|

I}
Tout : 0%

-

_ABCD

i
f
100ms/DIV
1
Wil
100ms/DIV
)
/

TDK-Lambda

100ms/DIV

—_— —_— —_—
—_— —_— M _—
—_—— i —_— —_—

il
ﬂlg
| MMN
—
i

b
\
I
\
|
W

12V

fj {[ (I]\
e —_— —_—
—_— B — e ——
= — _
ot — —
p— _ _—
_— — e
i =S — T

5V/DIV
10V/DIV

24V
48V

2-4. Output rise characteristics

20V/DIV




2-5. Output fall characteristics

Conditions Vin :

CUS600M

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

Istb: 100 %
Ta: 25°C

Cooling : Forced Air

_ Tout : 0% Iout : 100% ( 50A)
ABCD A BCD
«— Vout —
\
\\
| <0V ‘
«— Vin — /\//\/’/\\/
5V/DIV | 20s/DIV 5V/DIV 20ms/DIV
24V
Tout : 0% _ Tout : 100% ( 25A))
BCD A BCD
«— Vout — \
\\\_________ %\
— 0V —>
«— Vin — /\\A \/N
10V/DIV__| 20s/DIV 10V/DIV___ | 20ms/DIV
48V
, ITout : 0% » Tout : 100% ( 12.6A)
AglC_D A BCD
«— Vout —
—__—L_- |
\
— 0V —>
- i /\\ //\\ ’/\\
«— Vin — \/’ \// \\//
20V/DIV___ | 20s/DIV 20V/DIV___ | 20ms/DIV
TDK-Lambda
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2-6. Various signal

Conditions Vin :
Tout :

Istb :

Ta:

CUS600M

115 VAC
100 %
100 %
25 °C

Cooling : Forced Air

Output rise, fall characteristics with Remote ON/OFF Control

48V
Py «— Vout — \
Tl |
Signal
L «—ON/OFF—
Control
\VAVAVAVAVAVAVAVAVA V] MEVHEN 20 N P S N\
50V/DIV 20ms/DIV 50v/DIV__ |  10ms/DIV
Output rise, fall characteristics with Input voltage ON/OFF
E i «— Vout — i
| 5 — PG —
: Signal i
? r : «— Vstb — i W
——— WAV — Vin — R
50VDIV__| T00ms/DIV 50V/DIV 200ms/DIV
ﬂ Zoom Zoom
/ « Vout — \
— PG — ‘
/ Signal
[ «— Vstb —
AW vin SN
50V/DIV___ | 50ms/DIV 50V/DIV___ | 10ms/DIV
TDK-Lambda
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CUS600M

2-7. Over current protection (OCP) characteristics 2-8. Over voltage protection (OVP) characteristics
Conditions Vin: 115 VAC Conditions Vin: 115 VAC
Ta: 25°C Tout : 0 %
Cooling : Forced Air Ta: 25°C
12V
16 Van 1 155 M 20s/dv
12 ;
= e VP Point
?o s /
£ : Vout —~
g N
é s S
‘5 4 Ve S
o e oV —
/ - el
0 &
0 50 100 150 5V/DIV 20s/DIV
Output current (%)
24V 24V
32 Man © 125 K v
/ OVP Point e
824 2 Vout —~ A
) P
16 :
> A
B 2
8 8 :
-
o L
0 50 100 150 5V/DIV | 20s/DIV
Output current (%)
48V 48V
64 an © 125 K 20s/div
o OVP Point
848 - Vout —
(9] . :
E - \
32 .
> s
Z .
& L
316 ot
e
oV —
s
0
0 50 100 150 10V/DIV | 20s/DIV
Output current (%)

TDK-Lambda
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2-9. Dynamic load response characteristics

12V
' f=100Hz
e Y e, A

500mV/DIV 2ms/DIV
+1.04% -1.45%
24V
‘ f=100Hz

I T
oo [
500mV/DIV 2ms/DIV
+0.55% -0.60%
48V
' f=100Hz

B . Bmmaay

S S S
500mV/DIV 2ms/DIV
+0.44% -0.34%

~—Vout—

~—Jout—
~Iout:0%—

~—Vout—

~Jout—
<~Iout:0%—

~—Vout—

~Jout—
~Iout:0%—

CUS600M

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

Cooling : Forced Air

f=1kHz

e 125 M 200us/div

”””W"“""”%m,m\mwwmﬁwwwmw '”""""*'”’"""""'“"""""”"WW«(WWIIIWMM“\MMWM’”"’”"""

500mV/DIV 200us/DIV
+0.99% -1.36%
' f=1kHz

wmhwmmmmw memmMMImﬂ:’ll/ﬂ'fﬂ’mWWWMMWW’W%WM it — mmmwwmmm

IS/ NS /8 B

500mV/DIV 200us/DIV

+0.65% -0.69%

f=1kHz

200us/a

mmmwmw

A

500mV/DIV

200ps/DIV

+0.44%

-0.54%

TDK-Lambda
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CUS600M

2-10. Response to brown out characteristics

Conditions Tout: 100 %
Istb: 100 %

Ta: 25°C
Cooling : Forced Air
Interruption time
A : Output voltage does not drop.
B : Output voltage drop down to 20~40% of the nominal output voltage.
C : Output voltage drops until OV.
12V
Vin: 115VAC Vin : 230VAC
A=llms,B=17ms,C=l9ms A=11ms,B=17ms,C=20ms
fBC ABC
\TV‘ ~—Vout— \z;' V
i\ b
| |
i~ ~0V— J
N N N
ANANANNNNAN] v [V
e AVAVAY = VAVAVAVAVAY
5v/DIvV | 20ms/DIV 5v/DIvV | 20ms/DIV
24V
Vin: 115VAC Vin : 230VAC
A=11ms, B=17ms, C=19ms A =11ms, B=19ms, C =20ms
A BC

20ms/div
||

A BC

~T Vour- g ,/

J

\
~—(0)V— }

AVAVAVanAVAVAVAVAVAY

N N \ N
~Vin— “v \ \/Nﬁ v/ W“v v/

10V/DIV | 20ms/DIV 10V/DIV | 20ms/DIV
48V
Vin : 115VAC Vin : 230VAC
A= 11ms,B=20ms,C=25ms A =11ms, B=20ms, C =26ms
A Mém:ézw 20ms/div A BNﬂmﬂé“ 20ms/ e
] Ll |
1 ~—Vout— o
\
ANEA AN AN AWA f\
AN M Vin VIRV Vi \v’ \v/ (VARVIERV/
20V/DIV | 20ms/DIV 20V/DIV | 20ms/DIV
TDK-Lambda
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2-11. Inrush current wavefo

48V

Switch on phase angle of input AC voltage

rm

b =0°

Man < 1.5 M

10ms/div

— N\

NN\

20A/DIV

10ms/DIV

Switch on phase angle of input AC voltage
b =0°

0

Main : 1.25 M

10ms/div

mnAVAYAYA

20A/DIV

10ms/DIV

«— Jin —

<~ Vin —

— Iin —

<~ Vin —

Conditions

Cooling

Vin :
Tout :
Istb :

Ta:

CUS600M

115 VAC
12.6 A (100%)
100 %

25 °C
: Forced Air

Switch on phase angle of input AC voltage

d =90°

["HEX]

1/ dv

20A/DIV

|  10ms/DIV

Conditions

Cooling

Vin :
Tout :
Istb :

Ta:

230 VAC
12.6 A (100%)
100 %

25 °C
: Forced Air

Switch on phase angle of input AC voltage

b =90°

E——

LUHET ]

10ms/dhe

20A/DIV

|  10ms/DIV

TDK-Lambda
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CUS600M

2-12. Input current harmonics
Conditions Vin: 115 VAC
Iout: 13 A (100%)
Istb: 100 %
Ta: 25°C
Cooling : Forced Air

48V
100.000
10.000 IEC61000-3-2 Limit (class A)
<
= 1.000
5
=)
3
.2 0.100
5
£
<
T 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
Conditions Vin: 230 VAC
Iout: 13 A (100%)
Istb: 100 %
Ta: 25°C
Cooling : Forced Air
100.000
10.000 IEC61000-3-2 Limit (class A)—
< 1.000
5
3
o 0.100
5
s
T 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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CUS600M

2-13. Leakage current characteristics

Earth leakage current of CLASS I equipment Conditions Iout : 0% _
100 %
Ta: 25 °C
Istb: 100 %
f: 60 Hz
Cooling : Forced Air
48V
Normal condition
0.3
fé\ 0.2
E __—
5 —
) 4/
g o0l T
E /// —-7
//, — -
0.0
80 120 160 200 240 280
Input voltage (VAC)
Single fault condition ( Open L or N)
0.3

0.2 //

0.1

Leakage current (mA)

0.0

80 120 160 200 240 280
Input voltage (VAC)
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CUS600M

2-13. Leakage current characteristics

Patient leakage current of CLASS I equipment Conditions Iout : 0% _
100 %
Ta: 25 °C
Istb: 100 %
f: 60 Hz
Cooling : Forced Air
48V
Normal condition
20.0
16.0
~ 12.0
3
N— /’
E 80 B
: "
; 4.0 - —
&
=
<
300
80 120 160 200 240 280
Input voltage (VAC)
Single fault condition (Open L or N)
20.0
"
16.0
~ 120 -~
é 7
g 8.0
E "
=)
S 40 =
&
4
S 00
- 80 120 160 200 240 280
Input voltage (VAC)
Single fault condition (Open FG)
160.0
120.0
=
//
< 800 > ~
]
2 400 |
()
&
-~
8 00
80 120 160 200 240 280
Input voltage (VAC)
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2-14. Output ripple and noise waveform

CUS600M

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

Cooling : Forced Air

12V Tout : 0% Tout: 100 %
Balnnianinf _ _ _ _
50mV/DIV | 10ms/DIV 100mV/DIV__ | 5ms/DIV
24V ‘ Tout : 0% lout: 100 %
50mV/DIV | 10ms/DIV 100mV/DIV__ | 5ms/DIV
48V Tout : 0%

Tout: 100 %

o

Sms/DIV

100mV/DIV___ |

Sms/DIV

100mV/DIV__ |

TDK-Lambda
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CUS600M

2-15. Electro-Magnetic Interference characteristics

Conditions Vin : 115 VAC

Tout : 50 A (100%)
Istb : 100 %
Conducted Emission Ta: 25 °C
Cooling :  Forced Air
12V
Phase : L
Point A 80T
(195kHz)
Ref. Limit |Measure 70t
Data| (dB) (dB)
QP 638 | 556 . X EN 55032 Class B OP limit
|
.
A 534 | 474 i
v ’ sol ™~ EN 55032 Class B AV limit
> ~— !
2 Ll 1 Ul
m
o
PR
E
3 3ot
201
101
0
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Phase : N
Point B 80
(190kHz)
Ref. Limit |Measure
Data| (dB) | (B) °
B
QP 64.0 56.9 60 x EN 55032 Class B QP limit
o |
AV 534 | 500 T~
5 ~1/ EN 55032 Class B AV limit
> T~ |
2 (A1 AR AT T Y
m
=l
& 40
2
3 30
20
10
0
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
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CUS600M

2-15. Electro-Magnetic Interference characteristics

Conditions Vin : 230 VAC

Tout : 50 A (100%)
Istb : 100 %
Conducted Emission Ta: 25 °C
Cooling :  Forced Air
12V
Phase : L
Point A 80T
(195kHz)
Ref. Limit |Measure
Data| (dB) (dB) we
QP 63.8 | 569 . K EN 55032 Class B QP limit
. I
AV 53.8 | 472 i
5ot ENS5032 Class B AV limit
2 I
e Wi
M
o
g 40
= 30T
20
101
0
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Phase : N
Point B 80T
(195kHz)
Ref. Limit |Measure
Data| (dB) | (B) °
QP 63.8 56.5 . K EN 55032 Class B QP limit
a I
AV 534 | 49.0 T~
sob I~ ENIS5032 Class B AV limit
> \\ I
= | A N T T ) T
m
o
= 407
2
3 sot
20t
101
0
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
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2-15. Electro-Magnetic Interference characteristics

CUS600M

Conditions Vin : 115 VAC
Iout : 25 A (100%)
Istb : 100 %
Conducted Emission Ta: 25 °C
Cooling :  Forced Air
24V
Phase : L
Point A 80T
(195kHz)
Ref. Limit |Measure I
Data| (@B) | (dB) Y
QP 63.8 58.9 EN 55032 Class B QP limit
60T 7 |
AV | 538 | 483 T~
50 d EN 55032 Class B AV limit
= | ETY 1 I U | RN I
m
=l
= 401
T;
3 sof
201
101
0
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Phase : N
Point B 80T
(190kHz)
Ref. Limit |Measure I
Data| (@B) | (B) 7
3 B
QP 64.0 57.9 i EN 55032 Class B QP limit
60 o |
AV | 533 | 464 N
5ot \\ EN 55032 Class B AV limit
> ™~ A |
=
m
o
g 407
B
3 sof
201
101
0
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
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CUS600M

2-15. Electro-Magnetic Interference characteristics

Conditions Vin : 230 VAC
Iout : 25 A (100%)
Istb : 100 %
Conducted Emission Ta: 25 °C
Cooling :  Forced Air
24V
Phase : L
Point A 80T
(190kHz)
Ref. Limit |Measure
Data| (dB) (dB)
QP 64.0 59.5 EN 55032 Class B QP limit
I
AV 54.0 48.7
50t EN 55032 Class B AV limit
= I
= N
@
o
= 401
'aE
= 30t
20
10T
0
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Phase : N
Point B 80T
(181kHz)
Ref. Limit |Measure I
Data| (@B) | (B 0 B
QP 64.4 58.7 i EN 55032 Class B QP limit
60 ' |
AV | 534 | 494 T i
50k \ EN 55032 Class B AV limit
> S~ W [l ”_____mH__”_‘____”___|
=5
)
=
= 407
T;
3 301
20T
10T
0
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz

TDK-Lambda
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CUS600M

2-15. Electro-Magnetic Interference characteristics

Conditions Vin : 115 VAC
lIout:  12.6 A (100%)
Istb : 100 %

Conducted Emission Ta: 25 °C
Cooling :  Forced Air
48V
Phase : L
Point A 80T
(190kHz)
Ref. Limit |Measure
701 A
Data| (dB) (dB)
P 64.0 59.3
Q 9 sol—4 | EN 55032 Class B QP limit
AV | 534 | 479 T
50t My EN 55032 Class B AV limit
=l A I T Y PR VP
m
=
= 40T
E
3 30T
20T
10T
0
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Phase : N
Point B 80T
(190kHz)
Ref. Limit |Measure ol
Data| (@B) | @8) ! N
QP 64.0 58.7 EN 55032 Class B QP limit
60T Yy |
AV | 540 | 465 T
| ‘\ EN 55032 Class B AV limit
50 4
> S~ U y |
=
m
=
= 40T
2
3 301
20T
10T
0
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
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2-15. Electro-Magnetic Interference characteristics

Conditions Vin :

Conducted Emission

CUS600M

230 VAC
Iout:  12.6 A (100%)
Istb: 100 %

Ta: 25 °C
Cooling :  Forced Air
48V
Phase : L
Point A 80T
(204kHz)
Ref. Limit |Measure I
Data| (@B) | (dB) Y
QP 63.4 58.6 EN 55032 Class B QP limit
60T . |
AV | 534 | 487 P
ik ™ EN 55032 Class B AV limit
= -
m
o
= 401
= 30T
201
101
0
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz
Phase : N
Point B 80T
(186kHz)
Ref. Limit |Measure ol
Data| (@B) | B) ! 5
P 64.2 59.6 imi
5 ) K | EN 55032 Class B QP limit
AV 534 | 483 TUARSY
- \ EN 55032 Class B AV limit
i ~\\______ ol e g ol A ___‘______”___J
m
=l
= 40T
3 307
20t
101
0
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M  30M
Frequency in Hz

TDK-Lambda
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2-15. Electro-Magnetic Interference characteristics

Radiated Emission

12V

Conditions Vin :
ITout :

Istb :

Ta:

Cooling :

HORIZONTAL

Level ( dBpuV/m)

EN9A032- Class B(Horizontal)

100M

Frequency[Hz]

Point A
(223MHz)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

QP

40.0

36.5

VERTICAL

Level ( dBuV/m)

END5032- Class B(Vertical)

IPoint:B l

Sl

S —

Y

\ e

Ly M'*"W' W

100M

Frequency[Hz]

Point B
(150MHz)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

QP

40.0

34.6

TDK-Lambda

CUS600M

115 VAC

50 A (100%)

100 %

25 °C
Forced Air

ENS55032
Class B
QP Limit

EN55032
Class B
QP Limit

30



2-15. Electro-Magnetic Interference characteristics

Conditions Vin :

CUS600M

230 VAC

Iout : 50 A (100%)
Istb: 100 %
Radiated Emission Ta: 25°C
Cooling : Forced Air
12V
HORIZONTAL
- ENS5032- Class B(Honzontal)
0
80
- EN55032
70 Point:A I Class B
g 0 / QP Limit
%‘ el / <
T N
; KVW MW ,
B b T el
{0
0
30 1001 16
Frequency[Hz]
Point A
(150MHz)
Ref. Limit | Measure
Data| (dBuV) (dBuV)
QP 40.0 35.5
VERTICAL
0 EN55032 Class BiVertcal)
0
8
- | EN55032
" |Point:B_ | Class B
g® / QP Limit
R
3 /] 7
g 10 {
30 A Mg,
o/
ZOMM““ Naawnar”
10
0
30 100M 16
Frequency[Hz]
Point B
(150MHz)
Ref. Limit | Measure
Datal (dBuV) (dBuV)
QP 40.0 35.6

TDK-Lambda
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CUS600M

2-15. Electro-Magnetic Interference characteristics
Conditions Vin: 115 VAC
Iout: 25 A (100%)
Istb: 100 %
Radiated Emission Ta: 25°C
Cooling : Forced Air

24V
HORIZONTAL
100 EN35032- Class B{Horizontal)
%
80
ENS55032
' Class B
£ QP Limit
g 50 -
W
0
{0
0
30M 100M ©
Frequency[Hz]
Point A
(150MHz)
Ref. Limit | Measure
Data| (dBuV) (dBuV)
QP 40.0 34.6
VERTICAL
100 EN55032- Class Bvertcal
%
80
EN55032
' int: Class B
£ o |P01nt.B | OP Limit
;3 50 )
g 10 M/ |
n\n w NMA / \f\ AA .MMJ i
Ty, akad AV
7
10
0
30M 100M 6
Frequency[Hz]
Point B
(77MHz)
Ref. Limit | Measure
Datal (dBuV) (dBuV)
QP 40.0 36.0

TDK-Lambda 1



2-15. Electro-Magnetic Interference characteristics

24V

CUS600M

Conditions Vin: 230 VAC
Iout : 25 A (100%)
Istb: 100 %
Radiated Emission Ta: 25°C
Cooling : Forced Air
HORIZONTAL
0 EN55032- Class B(Horizontal)
9
80
ENS55032
0 : Class B
- Point:A QP Limit
§ 50 / P |
3w an b
: KT ..
AR WA J.Y, P
10
0
30M 100M 16
Frequency[Hz]
Point A
(150MHz)
Ref. Limit | Measure
Data| (dBuV) (dBuV)
QP 40.0 37.0
VERTICAL
0 ENB5032 Class BVerical)
90
80
- ENS55032
: Class B
- [Point:B_| QP Limit
) P |
3 il D
30Ha MA L, .‘\!‘A el
UYL T L
)
10
0
30M 100M 16
Frequency[Hz]
Point B
(160MHz)
Ref. Limit | Measure
Datal (dBuv) | (dBuVv)
QP 40.0 35.2

TDK-Lambda
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CUS600M

2-15. Electro-Magnetic Interference characteristics
Conditions Vin: 115 VAC
Iout: 12.6 A (100%)
Istb: 100 %
Radiated Emission Ta: 25°C

Cooling : Forced Air
48V

HORIZONTAL

100 END5032- Class B{Horizontal)

90

80

EN55032
70 'Point: A [ Class B
" /»-;Q— .................................... QP Limit
50 |
10 L/

Level ( dBpuV/m)
N
A

40 |
90 A‘Mu Y. P‘mw

20

30M 100M 16
Frequency[Hz]
Point A
(224MHz)
Ref. Limit | Measure
Data| (dBuV) (dBuV)
QP 40.0 333
VERTICAL
100 EN55032- Class B(Vertical)
%
. ] EN55032
' ﬁ’oint:B | Class B
£ f QP Limit
% 50 )

30M 100M 16
Frequency[Hz]
Point B
(68MHz)
Ref. Limit | Measure
Data| (dBuV) (dBuV)
QP 40.0 35.8
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CUS600M

2-15. Electro-Magnetic Interference characteristics
Conditions Vin: 230 VAC
Iout: 12.6 A (100%)
Istb: 100 %

Radiated Emission Ta: 25°C
Cooling : Forced Air
48V
HORIZONTAL
0 EN55032- Class B(Honzontal)
90
80
: | EN55032
! |Point:A | Class B
v 7 QP Limit
g % y J
ER I'/
30 N m.&
zgrj\‘w“ MNM Lin Lw Mw
10
0
30M 100M 16
Frequency[Hz]
Point A
(225MHz)
Ref. Limit | Measure
Data| (dBuV) (dBuV)
QP 40.0 33.0
VERTICAL
0 EN55032- Class Bi{vertcal)
%
80
| EN55032
" Point:B | Class B
£w /’ QP Limit
g 50 , «
g
3GAMW'AMV\NJ\~ Ai‘r‘ o Mfw.h
Pl M"W‘W
10
0
30M 100M 16
Frequency[Hz]
Point B
(223MHz)
Ref. Limit | Measure
Datal (dBuV) (dBuV)
QP 40.0 36.0
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