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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 Power
supply

P.S.

STBY+ STBY- R+ R- PG

v-C

Sw2
Load
AL

L) S b

Circuit 2 used for determination

* Dynamic load response characteristics

Digital power meter

AC Power
supply

Load 1%

Shunt res.

Dynamic dummy

Output current waveform
Tout 50% <==>100%

load

Load

1

Load

2

Il
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Shunt res.




Circuit 3 used for determination
+ Inrush current waveform

Digital power meter

I —

Slide Reg.

Line

|
1
|
|
sug _D 1
simulator - I
|
|

Current probe Shunt res.

Circuit 4 used for determination
+ Earth leakage current characteristics

Digital power meter

S

o 2
I
i '—(;AC v+;‘

Isolation
trans

Ac O
power
supply

)_

P.S.

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 P i
power
supply

)_

Shunt Res.

9 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

Oscilloscope
Bandwith : 20MHz

Coaxial cable

AC N _
R
Power L 1.5m 500
supply Cl|C
Load C3
R :50Q
C1 : 0.1uF Film cap.
e—>| C2 : 100uF Elect cap.
150mm C3 : 4700pF Ceramic cap.
Configuration used for determination
* Electro-Magnetic Interference characteristics
(a) Conducted Emission
Q
8 _
I
2
2
:: DU HRarthed Aluminum plate (2m X 2m)
P Vertical ground
AMN 50€/50uH D=80cm | D=40cm reference plane
EMI Test receiver w~ /
spectrum analyzer \
¥ Power cable Wood H=80cm
Stand
3
Py [‘ T [ [‘
7‘}7 k O AC Power supply
Earth
& Horizontal ground plane
(b) Radiated Emission
D=3m
D.U.T(Earthed
. Aluminum plate
EMI Test receiver
spectrum analyzer ‘/_
pre amp.
Antenna
\ Power cable Wood
Stand
H=80cm
Turn table
[

rh7

Earth

-

Horizontal ground plane
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1-2. List of equipment used

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
2 | DIGITAL MULTIMETER KEYSIGHT 34970A
3| DIGITAL POWER METER YOKOGAWA ELECT. WT310
4 | CURRENT PROBE YOKOGAWA ELECT. 701930
5| POWER SUPPLY YOKOGAWA ELECT. 701934
6 | DYNAMIC DUMMY LOAD CHROMA 63030/63203A/63640
7| AC SOURCE KIKUSUI PCR4000LE
8 | EARTH LEAKAGE CURRENT METER SIMPSON 228
9| PATIENT LEAKAGE CURRENT METER SIQ SIQ16042
10| CONTROLLED TEMP. CHAMBER TABAI-ESPEC SH-662
11 EMI TEST RECEIVER ROHDE & SCHWARZ ESR3
12 LISN ROHDE & SCHWARZ ENV216
13| BROADBAND ANTENNA SCHWARZBECK VULB9163
14 LINE SUG SIMULATOR TAKAMISAWA PSA-210
15[ SOUND CALIBRATOR BRUEL AND KJAER TYPE 4231
16( AUDIO ANALYZER BRUEL AND KJAER TYPE 3560-C
1-3. Load conditions
Vin Iout 24V 36V 48V
85VAC 90% 45A 29.97A 22.5A
90 - 265VAC 100% 50A 33.3A 25A

*Vstb=5V, Istb=2A(100%)
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2. Characteristics

2-1. Steady state data

24V

36V

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

1. Regulation - line and load

Condition Ta :

Iout :
Istb :
Iout\ Vin | 85VAC 115VAC | 230VAC | 265VAC Line regulation
0% 24.006V | 24.003V | 23.998V | 23.994V 12mV 0.050%
50% 23.946V | 23.941V | 23.941V | 23.940V 6mV 0.025%
100% - 23910V | 23.913V | 23.913V 3mV 0.013%
Load 60mV 93mV 85mV 81mV
regulation | 0.250% 0.388% 0.354% 0.337%
2. Temperature drift Condition Vin :
Iout :
Istb :
Ta -20°C +25°C +35°C Temperature stability
Vout 23.800V | 23.910V [ 23.919V 119mvV | 0.496%

3. Start up voltage and Drop out voltage

Start up voltage (Vin)

79.2VAC

Drop out voltage (Vin)

76.8VAC

1. Regulation - line and load

Condition Ta :
Iout :
Istb :

Condition Ta:

Iout :
Istb :
Iout\Vin | 85VAC 115VAC | 230VAC | 265VAC Line regulation
0% 36.066V | 36.069V | 36.072V | 36.075V ImV 0.025%
50% 36.048V | 36.047V_| 36.047V | 36.046V 2mV 0.006%
100% - 36.014V | 36.020V | 36.022V dmV 0.022%
Load 18mV 55mV 52mV 53mV
regulation | 0.050% 0.153% 0.144% 0.147%
2. Temperature drift Condition  Vin :
Iout :
Istb :
Ta -20°C +25°C +40°C Temperature stability
Vout 35.863V | 36.014V | 36.057V 194mV | 0.539%

3. Start up voltage and Drop out voltage

Start up voltage (Vin)

79.2VAC

Drop out voltage (Vin)

76.8VAC

TDK-Lambda

Condition Ta :
Iout :
Istb :

25 °C
100 % ( 50A )
0 %

115 VAC
100 % ( 50A)
0 %

25 °C
100 % ( S0A)
0 %

25 °C
100 % (33.3A)
0 %

115 VAC
100 % (33.3A)
0%

25 °C
100 % (33.3A)
0 %



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

48V

1. Regulation - line and load

Condition Ta :

Iout :
Istb :
Iout\ Vin | 85VAC 115VAC | 230VAC | 265VAC Line regulation
0% 48.041V | 48.027V | 48.025V | 48.024V 17mV 0.035%
50% 48.019V | 48.019V | 48.019V | 48.019V 0mV 0.000%
100% - 47.994V | 48.003V | 48.005V 11mV 0.023%
Load 22mV 33mV 22mV 19mV
regulation | 0.046% 0.069% 0.046% 0.040%
2. Temperature drift Condition Vin :
Iout :
Istb :
Ta -20°C +25°C +40°C Temperature stability
Vout 47.832V | 47.994V | 48.042V 210mV | 0.438%

3. Start up voltage and Drop out voltage

Start up voltage (Vin)

79.2VAC

Drop out voltage (Vin)

76.8VAC

TDK-Lambda

Condition Ta :
Iout :
Istb :

25 °C
100 % ( 25A)
0 %

115 VAC
100 % ( 25A)
0 %

25 °C
100 % (25A)
0%



(2) Efficiency and Power factor vs. Output current

24V
100
95 1.0
90
S 85 7 _ 0.9
< 2
> Q
2 80 2
8 g o8
£ 75 £
m ~
70
0.7
65
60
0 20 40 60 80 100 06
Output current (%)
36V
100
95 S — 1.0
90
_ 0.9
S 85 5
= 151
> <
2 80 s
-2 g o8
= <]
5 75 ~
70 0.7
65
60 0.6
0 20 40 60 80 100
Output current (%)
48V
100
95 — — 1.0
90
o~ 0.9
S 85 5
g 5]
> <
g 80 5
S z 0.8
& 75 &
70 0.7
65
60 0.6
0 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%

/i
/
/
/
/
/
0 20 40 60 80 100
Output current (%)
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e
Vi
/
/
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/
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Output current (%)
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Z
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/
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Output current (%)



(3) Input power vs. Output current

Conditions Vin: 85 VAC----

115 VAC-" -+~
230 VAC——
265 VAC— —-
Ta: 25°C
Istb : 0%
24V
1200 s
Vin Input power T
Iout : 0% Remote OFF § F
85VAC 4.5W 0.30W < 800 P
115VAC 3.8W 0.34W z s
230VAC 3.8W 0.60W & 400 //’
265VAC 3.3W 0.71W 2 P
0
20 40 60 80 100
Output current (%)
36V
Input power 1200 2 s
Vin Z
Tout : 0% Remote OFF ’g Z
85VAC 4.9W 0.30W = 800 e
115VAC 420W 0.34W z e
230VAC 3.7W 0.60W 400 o
265VAC 3.8W 0.71W g e
0
20 40 60 80 100
Output current (%)
48V
1200 -t
Vin Input power I
Tout : 0% Remote OFF — T
85VAC 47W 0.30W £ 800 PR
115VAC 4.0W 0.34W g 7
230VAC 3.6W 0.60W 2 400 e
265VAC 3.3W 0.71W E L
=]
0
20 40 60 80 100
Output current (%)
TDK-Lambda
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(4) Input current vs. Output current

24V
Vin Input current
Tout : 0% Remote OFF
85VAC 0.10A 0.03A
115VAC 0.09A 0.04A
230VAC 0.12A 0.08A
265VAC 0.13A 0.09A
36V
Vin Input current
Tout : 0% Remote OFF
85VAC 0.10A 0.03A
115VAC 0.09A 0.04A
230VAC 0.12A 0.08A
265VAC 0.14A 0.09A
48V
Vin Input current
Tout : 0% Remote OFF
85VAC 0.10A 0.03A
115VAC 0.09A 0.04A
230VAC 0.12A 0.08A
265VAC 0.12A 0.09A

Input current (A) Input current (A)

Input current (A)

15.0

10.0

5.0

0.0

15.0

10.0

5.0

0.0

15.0

10.0

5.0

0.0

Conditions Vin: 85 VAC----
115 VAC- -~
230 VAC—
265 VAC— —-

Ta: 25°C

Istb : 0%

’,«"/ P
/’/ ] .~ -

TDK-Lambda

T . i
z.”//"/ //
20 40 60 80 100
Output current (%)
z/// R
// -
o R
e P
/” N -
,/ o == -
,."//"/ /z
20 40 60 80 100
Output current (%)
/””” . -
7 1S
f”, - -
e g . - : T
T =
,r'//"/ //
20 40 60 80 100

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

Condition Remote OFF

Istb Vs Pin @ 115VAC

100

10 -
g ///4
1 //
.Q—-:
1 —
///
0.1
0.01 0.1 1 10
Istb (A)
Istb Vs Pin @ 230VAC
100
10 _~
g e
= /
- ) //
7—227
0.1
0.01 0.1 1 10

Istb (A)
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2-3. Hold up time characteristics

2-2. Warm up voltage drift characteristics

115 VAC

Conditions Vin :

115 VAC
100 %

25
100%

Conditions Vin :

230 VAC- -~

25

Tout :

°C

Ta:

Istb :

°C

Ta:

100%

Istb :

24V

100

(swr) own dn pjoH

10

r

0.2

=) —
S S

N
<

(%) Yup a3e3j0a ndinQ

100

75

50
Output current (%)

25

3 4 5 6
Time (hours)

2

36V

100

75

50
Output current (%)

25

100

(sw) sw dn pjoH

|

0.4

<
S

(%) Yup a8eioa ndinQ

3 4 5 6
Time (hours)

2

48V

100

(swr) own dn pjoH

10

N

0.2

—

S

o —
o (=]

N
<

(%) Yup 93e3j0A IdinQ

100

75

50
Output current (%)

25

3 4 5 6
Time (hours)

2
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2-4. Output rise characteristics

Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (O)

265 VAC (D)
Istb: 100 %
Ta: 25°C
24V
Iout : 0% Iout : 100% ( 50A)
Hein $ 1.5 W 100ms/div Main £ 1.25 M 100ms/div
DCBA DCBA
\:r/ «— Vout — \[(
\}(

— 0V —> |=

Vout:10V/DIV | 100ms/DIV Vout:10V/DIV | 100ms/DIV
36V
: __ lout :wgs‘;? ‘ m]:'.%I:)ut : 100% (33.3A .)
D\QFB/A «— Vout — D\C—\|B/A
[
0V ]
T T | T T
A =
3 Vout:20V/DIV | 100ms/DIV 3 Vout:20V/DIV | 100ms/DIV
| 48V |
. Iout : 0% . Iout : 100% ( 25A .)
Dm\_laB;A 11111111 Dic;lgnA -
/( «— Vout — /?r'
—0V—> | }(/

20ms/DIV

Vout:20V/DIV | 20s/DIV Vout:20V/DIV |

TDK-Lambda
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2-5. Output fall characteristics

24V |

Tout : 0%

ABCD

Main 2 1,25 M

20s/div

Vout:10V/DIV |

20s/DIV

36V |
Tout : 0%

Main : 1.5 M 10s/dy
ABCD
)
g \
I \
| }

20s/DIV

Vout:20V/DIV |

| 48V |
Tout : 0%
Main 2 1.25 M is/dy
. _ABCD
1

Vout:20V/DIV

20s/DIV

«— Vout —

— 0V —

«— Vin— |=

«— Vout —

— 0V —>

| — Vin —

«— Vout —

— 0V —>

«— Vin —

Conditions Vin :

85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
100 %
25 °C

Istb :
Ta:

Iout : 100% ( 50A)

Main § 1.25 M 20ms/div
ABCD
\
/\ N N
J \\ / \\ // Vo
| Loy Vo
ViV
Vout:10V/DIV | 20ms/DIV
Tout : 100% ( 33.3A)
Hain { 1.5 M 20ms/div
ABCD

| \
r |
/ﬂ\ /ﬁ\ /“\
WA WA A
3\/ V4 /
Vout:20V/DIV | 20ms/DIV
Tout : 100% ( 25A)
| Hain § 1.25 M 20ms/div
ABCD
N
\
| \
r \
JAtERVAN YA
I \\ // \ \\,r
VoS
‘ \¥%

Vout:20V/DIV |

20ms/DIV

TDK-Lambda




2-6. Various signal

Output rise, fall characteristics with Remote ON/OFF Control

48V
r
/
T [
Vout:50V/DIV [ PG:5V/DIV
50ms/DIV

Output rise, fall characteristics with Input voltage ON/OFF

o

—
r—H\NﬂPJMMWNWV\WMAWM/VW/Vv’v\m
Vout:50V/DIV PG:5V/DIV
Vstb:5V/DIV 100ms/DIV

ﬂZoom

[
s VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAYA
Vout:50V/DIV PG:5V/DIV
Vstb:5V/DIV 50ms/DIV

Conditions Vin: 115 VAC
Iout: 100 %
Istb: 100 %
Ta: 25°C
«— Vout — | Py
* |
— PG —
Remote b -
—ON/OFF— ———
Control |
RY) E
Vout:50V/DIV [ PG:5V/DIV
50ms/DIV
r---l Man: 1.5 M 500ms/div
«— Vout — % i
«— Vstb — i i \
« Vin — WWWWMWWH ;
Vout:50V/DIV PG:5V/DIV
Vstb:5V/DIV 500ms/DIV
ﬂZoom
«— Vout — \\
A~ PG — |
«— Vstb —
«— Vin — N
Vout:50V/DIV PG:5V/DIV
Vstb:5V/DIV 10ms/DIV

TDK-Lambda




2-7. Over current protection (OCP) characteristics

24V
32

[\
N

Output voltage (V)
>

48V

64

48

32

Output voltage (V)

16

Output current (%)

TDK-Lambda

Conditions Vin: 115 VAC
Istb: 100 %
Ta: 25°C
36V
48
/'/ 3 A
= g -
/ S .
/. ] R
v Z 24 :
e 2 e
. £ P
: o
’./ /-
./ //‘
12 -
./-
0
50 100 150 0 50 100
Output current (%) Output current (%)
./
e
s
7
e
./.
e
./.
/
50 100 150

150

17



2-8. Over voltage protection (OVP) characteristics

24V

Vout —

oV — |4

48V

Vout —

oV — |+

TDK-Lambda

Conditions Vin: 115 VAC
Tout : 0%
Istb : 0 %
Ta: 25°C
36V
.h:l.ﬁu 20s/dv [“EE-1] * s/ dv
i arO¥PPomt
Vout —
oV —14
Vout:5V/DIV 20s/DIV Vout:10V/DIV 20s/DIV
[HE-1] :Qﬂs/d\l
<— OVP Point
Vout:10V/DIV 20s/DIV

18



2-9. Dynamic load response characteristics

24V
f=100Hz
[ Mein < 1.2 M 2ms/div
Vout:100mV/DIV | Tout:50A/DIV
2ms/DIV
+0.41% | -0.35%
36V
f=100Hz
| Main 3 1.25 M Ims/div
T ] -
Vout:100mV/DIV | Tout:20A/DIV
2ms/DIV
+0.27% | -0.30%
48V
f=100Hz
Mein 1.2 M ms/div
g =
Vout:100mV/DIV | Tout:20A/DIV
2ms/DIV
+0.25% | -0.22%

~—Vout—

—Jout—

—Iout:0%—

~—Vout—

—Jout—

—Iout:0%—

~—Vout—

—Jout—

—JIout:0%—

Conditions Vin :
Tout :

Istb :
Ta:

115 VAC

50 % < 100 %
(tr = tf = 50us)

100 %

25 °C

f=1kHz

15M 200us/div

Vout:100mV/DIV |

Tout:50A/DIV

200ps/DIV

+0.42% |

-0.27%

f=1kHz

15N 200us/div |

Vout:100mV/DIV |

Tout:20A/DIV

200ps/DIV

+0.28% |

-0.35%

f=1kHz

15N 200us/div

Vout:100mV/DIV |

Tout:20A/DIV

200ps/DIV

+0.33% |

-0.36%

TDK-Lambda
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2-10. Response to brown out characteristics

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.

24V
Vin: 115VAC

A=12ms, B=18ms, C = 19ms

Main 1 1.25 M
A BC
L]

20ms/div

Vout:10V/DIV

20ms/DIV

36V
Vin: 115VAC

A=12ms, B=18ms, C =22ms

Main : 1.25 M

A BC
|

20ms/div |

A

NI

Vout:20V/DIV

20ms/DIV

48V
Vin: 115VAC

A =12ms, B=20ms, C =22ms

Main : 1.25 M

A BC

20ms/div

V7

Vout:20V/DIV

20ms/DIV

TDK-Lambda

—Vout—

—(0)V—

—Vin—

~—Vout—

—(0V—

~—Vin—

—Vout—

—(O0V—

~—Vin—

Conditions Iout: 100 %
Istb: 100 %
Ta: 25°C
Vin : 230VAC
A=12ms, B=19ms, C =21ms
Main 1.5 M 20ms/div
ABC
i I
1. —\" /

//\\ NN //\\ /f\\ //\\ AN
a/ /N SN N N N N
3 VARV \/ VARV \V/

Vout:10V/DIV 20ms/DIV
Vin : 230VAC
A =12ms, B=19ms, C =23ms

Mein 1 1.5 M 20ms/div
A | C
L v, |,
B 1/\\ ‘//\\\ '(/\ : \\ //\ ,/\\' /\ \ /‘//.\\ //\\
(VAR VARV VAR VAR VAR VAR VALY

Vout:20V/DIV | 20ms/DIV
Vin : 230VAC
A =12ms, B =22ms, C =24ms
Mein 3 1.25 M 20ms/div
} A BC
‘ |
‘ 1
T‘: bl
f //\ \ ///\\ //\ \fh // \ //\\ /\\ A /\\ ///\\
3\\ \\/ \\/ V/ \\// \\/ \\/ \\/ \ Y,

Vout:20V/DIV | 20ms/DIV
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2-11. Inrush current waveform

48V

Switch on phase angle of input AC voltage
¢ =0

Man 115 M S0ms/dv

lin:20A/DIV |  50ms/DIV

Switch on phase angle of input AC voltage

6 =0°
lin:20A/DIV |  50ms/DIV

— Jin —

<~ Vin —

— Iin —

<~ Vin —

Vin :
Tout :
Istb :

Ta:

Conditions

115 VAC
100 % ( 25A)
100 %

25 °C

Switch on phase angle oof input AC voltage

¢ =90
Mein : 1.5 M 50ms/div
L |
‘ B ;/’
lin:20A/DIV_ | 50ms/DIV
Conditions Vin: 230 VAC
Tout: 100 % (25A)
Istb: 100 %
Ta: 25°C

Switch on phase angle of input AC voltage

¢ =90°
Main S 1.5 W 50ms/div
1
|
L ‘ 1 )
o i T e W AT AW L
"n\ A ,-\ AR A AR /\‘ AAAAA A
\“,,‘\‘/‘w‘\‘,”oﬂ“‘“‘”‘("(\‘\,“/)“\f\"\‘hﬁ
‘\") ‘j‘ (‘); \g( \,‘ w\ ‘u‘ ‘.» \\:, ‘w' ;v (J \J \J b’ \\, i
lin:20A/DIV |  50ms/DIV

TDK-Lambda
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2-12. Input current harmonics

Vin: 100 VAC

Conditions

25 A (100%)

100 %

Tout :

Istb :

25 °C

Ta:

48V

2 Limit (class A)

3.

IEC61000

100.000

10.000

1.000
0.100
0.010
0.001

(V) u21md druowrey

11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

5 79

3

Harmonic order

Vin: 230 VAC

Conditions

50 A (100%)

100 %

Tout :

Istb :

25C

Ta:

2 Limit (class A) __|

3-

IEC61000

100.000

10.000

1.000
0.100
0.010
0.001

(V) u21md d1uowey

11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

5 7 9

3

Harmonic order

22
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2-13. Leakage current characteristics

Earth leakage current of CLASS I equipment Conditions Iout :
Ta:
Istb :

48V

Leakage current (mA)

Leakage current (mA)

f:

Normal condition

0.3
0.2 =
/ -
////
0.1 - —
//
=
0.0
80 120 160 200 240 280
Input voltage (VAC)
Single fault condition ( Open L or N)

0.5

0.4 /

0.3 /

0.2 /

—
0.1
0.0
80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda

0 %
100 %
25 °C
100 %
60 Hz

23



2-13. Leakage current characteristics

Patient leakage current of CLASS I equipment

48V

Leakage current (nA) Leakage current (nA)

Leakage current (nA)

6.0

5.0

4.0

3.0

2.0

0.0

7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

140.0
120.0
100.0
80.0
60.0
40.0
20.0
0.0

Normal condition

Conditions Iout :

— 7 - //
- ul /
- - o /
e _—
_—
_—
80 120 160 200 240 280
Input voltage (VAC)
Single fault condition (Open L or N)
/
"
"
80 120 160 200 240 280
Input voltage (VAC)
Single fault condition (Open FG)
i = =
=
i = =
,/
- L
//
80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda

Ta:
Istb :
f:

0%
100 %
25 °C
100 %
60 Hz

24



2-14. Output ripple and noise waveform

24V

36V

Conditions Vin: 115 VAC
Istb: 100 %

Ta: 25 °C
Tout : 0 % Tout: 100 %
Main £ 1,25 M ms/div Main 3 1.25 M 5ms/div
| ||
100mV/DIV | 5ms/DIV 100mV/DIV | 5ms/DIV
Tout : 0 % Tout: 100 %
Wain & 1.25 M Sms/div |

bain 11,25 M Sms/div |

200mV/DIV

| 5ms/DIV

200mV/DIV | 5ms/DIV

48V

Iout : 0%

TIout: 100 %

Mein ¥ 1.2 M 5ims/div

[T

Wain £ 1.25 M Sins/div

NAANANN

200mV/DIV

| 5ms/DIV

200mV/DIV | 5ms/DIV

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

Conducted Emission

24V

Conditions Vin :
Tout :

Istb :

Ta:

115 VAC

50 A (100%)
100 %

25 °C

Phase : L

Point A
(0.159MHz)

Ref. Limit |Measure
Data (dB) (dB)

QP | 665 | 57.0

AV 55.5 48.1

B dBuv

EN55032
Class B
QP Limit

0 T T T T T T T

EN55032
Class B
AV Limit

160 K 200k 300k 400k 00k B0OK 00k M

T T T T T T
4 m M BM TM EBM 10M

20m 30 M
$EE Hz

Phase : N

Point B
(0.159MHz)

Ref. Limit |Measure
Data| (dB) (dB)

QP | 665 | 57.1

AV 55.5 48.1

BE dBpv

20
LRI

75
725 -
70 —
B7.5 -

65 |
625 - B

EN55032
Class B
QP Limit

85

525 - T

5o \

474 ™

45
4245
40
374
35 -
3245 -
30 —
278 -
25 -
2245 -
20 -
178 -
148
125 -
10 -
7.8
5 |

25

EN55032
Class B
AV Limit

o T T T T T T T
150k 200k 300k 400k 500k GOOK 800k 1M

am

T T T T T T
4 M M BM TM BM 10M

20m 30 W
¥AEE Hz

TDK-Lambda

Limit of EN55011-B,FCC-Class B are same as its EN55032-B.
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2-15. Electro-Magnetic Interference characteristics

Conducted Emission

24V

Conditions Vin :
Tout :

Istb :

Ta:

230 VAC

50 A (100%)

100 %
25°C

Phase : L

Ref.
Data

Point A
(0.162MHz)

Limit
(dB)

Measure
(dB)

QP

65.3

58.8

AV

55.5

48.4

a0
LER

75

BT dBuvY

725
70—
7.5
65 -
62.5 -
B0
7.5
55
52.5 -
50—
475 -
45 —
42.5 -
40 -
375
38 -
325 -
i
7.5
25 -
725
20
17.5
15 —
12.5 -
10
75 -
5
25 -
1

T T
180k 200k 300k

EN55032
Class B
QP Limit

A
K
©

T T T
400k  S00k GOOK

T
800k

T
M

T T T T T T T T
M M 4m M GM TM &M 10M

!
20 M 30M
#7%E Hz

Phase : N

Ref.
Data

Point B
(0.162MHz)

Limit
(dB)

Measure
(dB)

QP

65.3

58.7

AV

55.5

48.4

=0
TTE o

75 -

EF dBuv

725 o
70—
B7.5 -

55 —
525
50 —
475
45 —
435
40 -
375
a5 —
325
30 -
275
25 —
225
20 -
175
15 —
125
10 -
75
5 -
25
o

65 —

B2.5 -

60— O

575 -
\

EN55032
Class B
AV Limit

EN55032
Class B
QP Limit

T T
160K 200k 300k

T T T
400k 500k GO0k

T
a00k

T
M

T T T T T T T T
M Im 4m M GBM TM &M 10 M

.
20M 30M
R Hz

Limit of EN55011-B,FCC-Class B are same as its EN55032-B.

TDK-Lambda

EN55032
Class B
AV Limit
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2-15. Electro-Magnetic Interference characteristics

Conducted Emission

36V

Conditions Vin :
Tout :

Istb :

Ta:

115 VAC
33.3 A (100%)
100 %

25°C

Phase : L

Ref.
Data

Point A
(4.3MHz)

Limit |Measure
(dB) (dB)

QP

56.0 49.0

AV

46.0 37.5

a0

75

HEE dBuy

70

[at]

B0

55

50

45

40

35

30

25

20

15

10

5

1}

778

728 o

67.5 -

625

a7.5 o

425 -

3785 H

328 o

275 o

225

175 o

125

75

25

EN55032
Class B
QP Limit

e

525 - \

4 \

475 - [l

EN55032
Class B
AV Limit

T T T T T T T
160K 200k 300k 400k 500k BODK 800k 1m

T T T T T T T T
M BM TM EM 10M

20m 30 M
$EE Hz

Phase : N

Ref.
Data

Point B
(3.4MHz)

Limit |Measure
(dB) (dB)

QP

56.0 48.1

AV

46.0 38.3

a0

75

BE dBuv

70

B35

B0

55

50

45

40

35

30

25

20

15

10

5

1}

778

725

B7.5 -

625

&8T5

425 o

378 o

325

75 o

225 o

175 o

125

7.5

25

EN55032
Class B
QP Limit

4B

o

525 - \\

47 5 o]

O‘/

<

BRI Al (UL A

O

EN55032
Class B
AV Limit

T T T T T T
150 k 200k 300 k 400k 500k BODK 800K 1M

T T T T T T
2M am 4M 5M BM TM 8M  fom

T
20 30m
#1%E Hz

Limit of EN55011-B,FCC-Class B are same as its EN55032-B.

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

Conducted Emission

36V

Conditions Vin :
Tout :

Istb :

Ta:

230 VAC

33.3 A (100%)

100 %
25°C

Phase : L

Ref.
Data

Point A
(0.190MHz)

Limit
(dB)

Measure
(dB)

QP

64.0

57.0

AV

54.0

43.8

=0
TTE

75

BE dBpV

725
70—
B7.5
85
625
60 —
575
55
526
50 —
475
45 —
425
40—
a5
35 -
326 —
30 -
275
25 —
225
20 —
175
15 —
125
10 -
75
5 -
25
o

T T
150k 200k 300 k

;

EN55032
Class B
QP Limit

>/

T T T T T
400k S00k GO0k 800k 1M

T T T T T T T T
M am am M GBM TM EM 10 M

.
20 M 30M
% Hz

Phase : N

Ref.
Data

Point B
(0.182MHz)

Limit
(dB)

Measure
(dB)

QP

64.4

553

AV

53.6

443

a0
778 o

75
725 o
70+
67.5 -
B —
625
60 —
7.5
85 —

B dBuv

525 |
50 -
475
45
425 -
a0 -
s
35 |
325
L
275 -
5 -
215 -
20 -
175 -
15 -
125
10
7.5
5
25 -

EN55032
Class B
AV Limit

EN55032
Class B
QP Limit

o

150k 200k 300k

T T T T T T T
400k 300k GO0k 800k 1

T T T T T T T T
2M am am M BM TM BM 10M

20M 30M
$REE Hz

Limit of EN55011-B,FCC-Class B are same as its EN55032-B.

TDK-Lambda

EN55032
Class B
AV Limit
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2-15. Electro-Magnetic Interference characteristics

Conducted Emission

48V

Conditions Vin :
Tout :

Istb :

Ta:

115 VAC
25 A (100%)

100 %
25°C

Phase : L

Ref.

Data

Point A
(0.186MHz)

Limit
(dB)

Measure
(dB)

QP

64.2

56.0

AV

54.2

46.1

=0
TTE

75

BE dBpV

725 -
70—
6748 -
65 —
625 -
60—
57.5 -

5.5
50 -
475
45
425
40 -
375
38 -
3.5
a0 -
975
25 -
2.5
20 -
17.5
15 -
125
-
75 -
5 -
25 -
i

©®)
55 —\
@)

EN55032
Class B
QP Limit

150k

T
200k

T
300k

T T T T T T
400k 500k 60Ok 00k M M

T T T T T T T
IM 4 M M BM TM M 10M

T
20M

M
4I=E Hz

Phase : N

Ref.

Data

Point B
(0.186MHz)

Limit
(dB)

Measure
(dB)

QP

64.2

56.2

AV

54.2

46.4

&0
775 o

7a -

B dBuY

718
70
67.5
Ba —
62.5
[
57.5

525 -
50 —
475
45 —
425 -
40—
375
35
325 |
30—
275
25 —
225
20 —
175 -
15 —
125 -
10—
75
5 -

25

55 )

EN55032
Class B
AV Limit

EN55032
Class B
QP Limit

VLWL T A 1L dual LA

a
150k

200k

300k

T T T T T
400k 500k BOOK 800k 1M M

T T T T T T T
am 4m M BM 7MW 10M

T
20m

£
I Hz

Limit of EN55011-B,FCC-Class B are same as its EN55032-B.

TDK-Lambda

EN55032
Class B
AV Limit
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2-15. Electro-Magnetic Interference characteristics

Conducted Emission

48V

Conditions Vin :
Tout :

Istb :

Ta:

230 VAC

25 A (100%)
100 %

25 °C

Phase : L

Point A
(0.186MHz)

Ref.
Data

Limit |Measure
(dB) (dB)

QP | 642 | 563

AV 54.2 46.2

an
775

T8 -

B dBuvY

728
o -
B7.5

525 |
50 —
475 -
45 —
425 |
40 —
375 -
35 —
325 -
30—
375
25 —
225 -
20 —
175 -
15 —
125 -
10
75
5 -

245

55

[ A
62.5

B0 —

574 O

EN55032
Class B
QP Limit

EN55032
Class B
AV Limit

o

150k

200k

300k

T T T T T
400k 500k BOOK 800k 1M 20

T
3m

T
4

T T T T T
am BM o TM o8N 10 M

.
20 M 30M
4= Hz

Phase : N

Point B
(0.186MHz)

Ref.
Data

Limit |Measure
(dB) (dB)

QP | 642 | 563

AV 54.2 46.8

an
Tra o

75 -

BE dBpy

728
70—
B7.5 -

52.5 -
50 —
475 -
45 —
4245 -
40 —
375 -
3m -
324 -
30+
374 -
28 —
224
20
17.5 -
18 —
125 -
10 —
75 A

5 |

25

56 |

/

85 B
6248 -

50 —

878 O

EN55032
Class B
QP Limit

EN55032
Class B
AV Limit

a
150 k

T
200 k

T
300k

T T T T T
400k s00k BOOk 00k 20

T
am

T
4 M

T T R T
W BM TM BM 10M

T
20 M 30 M

I Hz

Limit of EN55011-B,FCC-Class B are same as its EN55032-B.

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

Conditions Vin :
Tout :
Istb :
Radiated Emission Ta:
24V
HORIZONTAL
80
75 =
70
65
601 Point:A
55
— 50 =
%45 - / h
2 40
T 354 J
% 30
25 =
20 =
15 = m JJM”L‘M“"MWM%NW
104
5 -
0 LI | 1
30 100 1000
Frequency [MHz]
Point A
(100MHz)
Ref. Limit Measure
Data] (dBuV) (dBuV)
QP 40.0 34.0
VERTICAL
80 =
75 =
70 =
65 - .
60 4 Point:B
55 =
— 50 =
%45 -1 9
E 40
E 35 = ‘
%304
25 =
20+
15 =
10 -
5 -
0 T 1
30 100 1000
Frequency [MHz]
Point B
(100MHz)
Ref. Limit Measure
Data] (dBuV) (dBuV)
QP 40.0 32.0

Limit of EN55011-B,FCC-Class B are same as its EN55032-B.

Indication is peak values.

TDK-Lambda

115 VAC

50 A (100%)
100 %

25°C

EN55032
Class B
QP Limit

|

EN55032
Class B
QP Limit

I
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2-15. Electro-Magnetic Interference characteristics
Conditions Vin: 230 VAC
Iout: 50 A (100%)
Istb: 100 %
Radiated Emission Ta: 25°C

24V

HORIZONTAL

80 -
75 =

704 EN55032
651 Class B

gg 4 Point: A QP Limit

ESO-
> 45
&
240
v 35+
=

4
2 304
25 =
20 -
7 rq»‘M&MM'WWWMWMM

10
5 -

A

T T T ™ T T T T T T T T T
30 100 1000

Frequency [MHz]

Point A
(100MHz)
Ref. Limit Measure
Data| (dBuV) (dBuV)
QP 40.0 33.0
VERTICAL

80 =

75 =

o EN55032

o Clasg B

Eg: Point:B QP Limit
T 50 - / 4_4
i 45 =
S 40
@ 35 = /
%304

25 =

20—

15 =

10 =

5
0 : — : i | L1 ! |
30 100 1000
Frequency [MHz]

Point B
(100MHz)
Ref. Limit Measure
Data] (dBuV) (dBuV)
QP 40.0 27.0

Limit of EN55011-B,FCC-Class B are same as its EN55032-B.

Indication is peak values.

TDK-Lambda



2-15. Electro-Magnetic Interference characteristics

Conditions Vin :
Tout :
Istb :
Radiated Emission Ta:
36V
HORIZONTAL
80 =
75 =
704 Point:A
65 =
60 =
55 =
£ 07 |
;1 45 -
EE 40
§ 35 =

330-

| ¥
25—
20 1 ﬂM m
15 = W*‘*MW“"L"WMM M“WWWW

Limit of EN55011-B,FCC-Class B are same as its EN55032-B.

Indication is peak values.

TDK-Lambda

10 4
5 -
0 ™ 1
30 100 1000
Frequency [MHz]
Point A
(333MHz)
Ref. Limit Measure
Data| (dBuV) (dBuV)
QP 47.0 40.1
VERTICAL
80 =
75
70 -
654 Point:B
60 =
55 = /
— 50 =
%45 - { “
D40
§ 35
3 30 =
25 =
20 4
15 =
10 o
5 -
0 ™7 1
30 100 1000
Frequency [MHz]
Point B
(333MHz)
Ref. Limit Measure
Datal (dBuV) (dBuV)
QP 47.0 39.0

115 VAC
33.3 A (100%)
100 %

25°C

EN55032
Class B
QP Limit

|

EN55032
Class B
QP Limit

I
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2-15. Electro-Magnetic Interference characteristics

Radiated Emission

36V

Conditions Vin :
Tout :

Istb :

Ta:

HORIZONTAL

~
@
=i
)
>

()
—=

>
3

80 =
75 =
70 =
65 =
60 =
55—
50 =
45 =
40

Point:A

35 =
30
25 -
20 4

10 -
5 -

54 'J‘\\M iy er,"WfM{'WMW iy y)"

30

100

Frequency [MHz]

LI |
1000

Point A
(86MH2z)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

QP

40.0

28.0

VERTICAL

=
==}
=2
©
>

[}
=

>
=3

80 =
75 =
70 -
65 =
60 =
55 =
50 =
45
40

Point:B

35
30+
25 =
20 4
15 =
10 =
5 -

30

100

Frequency [MHZz]

1
1000

Point B
(67MHz)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

QP

40.0

28.0

Limit of EN55011-B,FCC-Class B are same as its EN55032-B.

Indication is peak values.

TDK-Lambda

230 VAC
33.3 A (100%)
100 %

25°C

EN55032
Class B
QP Limit

[

ENS55032
Class B
QP Limit

I

35



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

48V

HORIZONTAL

80
75 4
;2 i EN55032
604 Point:A Clas_s B

QP Limit

B —

55 =
— 50 =

=

> 45 =
=

% 40

/ |
s ¥
[ 35 =
3 30 -
25 =
20 <
15 et S

10 =
5 -

™ T T 1 T T T T T T ™1
30 100 1000

Frequency [MHz]

Point A
(169MHz)
Ref. Limit Measure
Data| (dBuV) (dBuV)
QP 40.0 34.0

VERTICAL

80 =
75 =

70 : EN55032
65 Point:B Class B

501 QP Limit
55

— 50 =

£ <

= 45 I J

&

g 40

354

>

330_
25
20 -
15
10 4
5 -

T T T ™ TTT T T T T T ™ T T
30 100 1000

Frequency [MHz]

Point B
(339MHz)
Ref. Limit Measure
Data] (dBuV) (dBuV)
QP 47.0 37.4

Limit of EN55011-B,FCC-Class B are same as its EN55032-B.

Indication is peak values.

TDK-Lambda



2-15. Electro-Magnetic Interference characteristics
Conditions Vin: 230 VAC
Iout: 25 A (100%)
Istb: 100 %

Radiated Emission Ta: 25°C
48V
HORIZONTAL
80 =
75 =
o EN55032
60 - Point:A Class B

o5 / QP Limit
ESO- <

= 454 I

§40

T 35+
9 30 =

254

20

o O i

10

5 -

0 T T LI |

30 100 1000
Frequency [MHz]
Point A
(346MHz)
Ref. Limit Measure
Data] (dBuV) (dBuV)
QP 47.0 36.0
VERTICAL

80 =

75 =

704 -l ENS55032

65 Point:B Class B

QP Limit

I

T
30 100 1000

Frequency [MHZz]

Point B
(425MHz)
Ref. Limit Measure
Data] (dBuV) (dBuV)
QP 47.0 37.0

Limit of EN55011-B,FCC-Class B are same as its EN55032-B.

Indication is peak values.

TDK-Lambda



2-16.Audible Noise of FAN
Test condition: ~ Background noise: 12 [dB(A)]
Test duration: 60 [s]
Vin: 100VAC @ 60Hz
230VAC @ 50Hz
Iout: 100% (50A)
Istb: 100% (2A)

Ta: 25°C
Test equipment :
Sound Calibrator: Type 4231 (B&K) Audio Analyzer: Type 3560-C (B&K)
Test Method :
Im
) "
D.U.T Sponge for Sound level
vibration _ meter

A b ti N
i _._.__E__.__a_scz9;9____4___ .....
FAN

<=Iy >

ry {
| I 1 /!
‘_f Microphone
/ Stand
Wind screen
Im ;
7 AN
a'.'f \\\\
/
/ f A\
¥, Ay
A 4 L Ay

Basic setting of sound measurements

Sponge for vibration
absorption

Sound level
meter

Sound level

D.U.T

TABLE

A

FI

Position of a sound meter intake surface (air inlet)

Audible Noise Curve of FAN:

24V

50.0

45.0
: /]
< 40.0 _
g -
~ 35.0 ] .
8 ____:-::—:.‘f:_____________
E
2300
S
E
< 25.0

20.0

10 20 30 40 50 60 70 80 90 100
Load (%)

TDK-Lambda
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