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CUS2000M

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+(L
O =
P.S.

)

AC Power
supply

AC V-
Shunt res.
STBY+ STBY- R+ R- PG
? sw2
Load 2 J
ﬂvﬂx

Circuit 2 used for determination
* Dynamic load response characteristics

Digital power meter

Dynamic dummy
load

Load | 1

Il

Load | 2

AC Power
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 7)
simulator -

Current probe Shunt res.

Circuit 4 used for determination
+ Earth leakage current characteristics

Digital power meter

Isolation
trans

AC 9T
power
supply

H

Shunt Res.

Measuring device

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 ]
power
supply

)_

S3 Shunt Res.

'4| 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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CUS2000M

Circuit 5 used for determination
+ Output ripple and noise waveform

Digital power

Oscilloscope
Bandwith : 20MHz

Coaxial cable

AC
1.5m 509

Power
supply

R :50Q
C1 : 0.1uF Film cap.
C2 : 100uF Elect cap.
150mm C3 : 4700pF Ceramic cap.
Configuration used for determination
*Electro-Magnetic Interference characteristics
(a) Conducted Emission
¥ D.U.T(Earthed (@m x 2m)

Aluminum plate .
Vertical ground
] = = reference plane
AMN 509/50uH D=80cm i D=40cm p
EMI Test receiver ~ /
spectrum analyzer N \
H=80cm
. e

z
Py

Power cable Wood
Stand

A A

o L1 .
747 k O AC Power supply

Earth
) Horizontal ground plane

(b) Radiated Emission

D=3m
D.U.T(Earthed
X Aluminum plate
EMI Test receiver /—p_
spectrum analyzer —_
pre amp. ]
\ Antenna
Power cable Wood
Stand
H=80cm
Turn table
[
7‘17 N O AC Power supply
Earth .
8 Horizontal ground plane
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1-2. List of equipment used

CUS2000M

EQUIPMENT USED MANUFACTURER MODEL NO.
1| DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM3054
2 | DIGITAL MULTIMETER KEYSIGHT 34970A
3| DIGITAL POWER METER YOKOGAWA ELECT. WT310
4| CURRENT PROBE YOKOGAWA ELECT. 701931
5| POWER SUPPLY YOKOGAWA ELECT. 700938
6| DYNAMIC DUMMY LOAD CHROMA 63030/63203A/63640
7| AC SOURCE KIKUSUI PCR4000LE/PCR6000WE2
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 Tout 12V 24V 36V 48V
85VAC 50% 62.5A 33.35A 22.25A 16.7A
90 - 170VAC 50% 62.5A 33.35A 22.25A 16.7A
170 - 265VAC 50% 66.7A 41.7A 27.75A 20.85A
85VAC 90% 112.5A 60A 40A 30A

90 - 170VAC 100% 125A 66.7A 44.5A 33.4A

170 - 265VAC 100% 133.4A 83.4A 55.5A 41.7A

85 -265VAC 50%Peak 83.4A 41.7A 27.75A 20.85A

85 -265VAC Peak 166.7A 83.4A 55.5A 41.7A

*Vstb=5V, Istb=2A(100%)
TDK-Lambda 6



CUS2000M

2. Characteristics
2-1. Steady state data
(1) Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

1. Regulation - line and load Condition Ta: 25°C
Istb : 0 %
Iout\ Vin [ 85VAC 100VAC | 115VAC | 132VAC Line regulation
0% 12.059V | 12.062V [ 12.063V | 12.063V 4mV 0.033%
50% 12.035V | 12.036V [ 12.036V | 12.036V ImV 0.008%
100% - 12.014V | 12.015V | 12.016V 2mV 0.017%
Load 24mV 48mV 48mV 47mV
regulation |  0.200% 0.400% 0.400% 0.392%
Tout\ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0% 12.064V | 12.064V [ 12.064V | 12.064V 0mV 0.000%
50% 12.036V | 12.036V [ 12.037V | 12.037V ImV 0.008%
100% 12.013V | 12.013V | 12.014V | 12.014V ImV 0.008%
Load 51mV 51mV 50mV 50mV
regulation |  0.425% 0.425% 0.417% 0.417%
2. Temperature drift
Condition Vin: 115 VAC
Tout : 100 %
Istb : 0 %
Ta -20°C +25°C +40°C Temperature stability
Vout 11.977V | 11977V [ 11.974V 3mvV_ [ 0.025%
Condition Vin : 230 VAC
Tout : 100 %
Istb : 0 %
Ta -20°C +25°C +40°C Temperature stability
Vout 11.977V 11.976V 11.971V 6mV | 0.050%
3. Start up voltage and Drop out voltage Condition Ta: 25°C
Iout : Peak
Istb : 0 %
Start up voltage (Vin) 77.7VAC
Drop out voltage (Vin) | 74.6VAC
24V 1. Regulation - line and load Condition Ta: 25°C
Istb : 0 %
Iout\ Vin [ 85VAC 100VAC | 115VAC | 132VAC Line regulation
0% 24.078V | 24.077V_[ 24.076V | 24.084V dmV 0.033%
50% 24.045V | 24.047V_[ 24.048V | 24.049V 4mV 0.017%
100% - 24.019V | 24.020V | 24.021V 2mV 0.008%
Load 33mV 58mV S6mV 63mV
regulation | 0.137% 0.242% 0.233% 0.262%
Tout\ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0% 24.081V | 24.081V | 24.086V [ 24.080V 6mV 0.025%
50% 24.043V | 24.044V | 24.044V [ 24.044V ImV 0.004%
100% 24.007V | 24.007V | 24.007V [ 24.008V ImV 0.004%
Load 74mV 74mV 79mV 72mV
regulation |  0.308% 0.308% 0.329% 0.300%
2. Temperature drift
Condition Vin: 115 VAC
Tout : 100 %
Istb : 0 %
Ta -20°C +25°C +40°C Temperature stability
Vout 24.013V | 24.034V | 24.004V 30mvV_ [ 0.125%
Condition Vin : 230 VAC
Iout : 100 %
Istb : 0 %
Ta -20°C +25°C +40°C Temperature stability
Vout 24011V | 24.025V | 23.999V 26mV_ | 0.108%
3. Start up voltage and Drop out voltage Condition Ta: 25°C
Iout : Peak
Istb : 0 %

Start up voltage (Vin)

78.6VAC

Drop out voltage (Vin)

75.5VAC
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CUS2000M

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

36V

48V

1. Regulation - line and load Condition  Ta: 25°C
Istb : 0 %
Tout\ Vin | 85VAC 100VAC | 115VAC | 132VAC Line regulation
0% 36.068V_[ 36.076V | 36.077V_| 36.077V 9mV 0.025%
50% 36.039V_ [ 36.040V | 36.042V | 36.043V 4mV 0.011%
100% - 36.026V | 36.027V | 36.028V 2mV 0.006%
Load 29mV 50mV 50mV 49mV
regulation | 0.081% 0.139% 0.139% 0.136%
Iout\ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0% 36.073V_[ 36.078V | 36.073V_| 36.077V SmV 0.014%
50% 36.040V | 36.040V_| 36.041V [ 36.041V ImV 0.003%
100% 36.021V | 36.021V | 36.022V_[ 36.022V ImV 0.003%
Load 52mV 57mV S51lmV 55mV
regulation |  0.144% 0.158% 0.142% 0.153%
2. Temperature drift
Condition Vin : 115 VAC
Iout : 100 %
Istb : 0 %
Ta -20°C +25°C +40°C Temperature stability
Vout 36.028V | 36.068V | 36.058V 40mvV_ | 0.111%
Condition  Vin : 230 VAC
Tout : 100 %
Istb : 0 %
Ta -20°C +25°C +40°C Temperature stability
Vout 36.029V [ 36.061V | 36.053V 32mvV_ | 0.089%
3. Start up voltage and Drop out voltage Condition Ta: 25°C
ITout : Peak
Istb : 0 %
Start up voltage (Vin) 78.4VAC
Drop out voltage (Vin) | 75.4VAC
1. Regulation - line and load Condition  Ta: 25°C
Istb : 0 %
Tout\ Vin | 85VAC 100VAC | 11SVAC | 132VAC Line regulation
0% 48.099V | 48.101V | 48.118V [ 48.119V 20mV 0.042%
50% 48.083V | 48.089V | 48.092V | 48.095V 12mV 0.025%
100% - 48.082V | 48.085V [ 48.088V 6mV 0.013%
Load 16mV 19mV 33mV 31mV
regulation | 0.033% 0.040% 0.069% 0.065%
Iout\ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0% 48.127V | 48.118V | 48.114V | 48.136V 22mV 0.046%
50% 48.095V | 48.098V | 48.101V [ 48.101V 6mV 0.013%
100% 48.085V | 48.089V | 48.091V [ 48.092V 3mV 0.006%
Load 42mV 29mV 23mV 44mV
regulation | 0.088% 0.060% 0.048% 0.092%
2. Temperature drift
Condition Vin: 115 VAC
Iout : 100 %
Istb : 0 %
Ta -20°C +25°C +40°C Temperature stability
Vout 48.002V | 48.072V | 48.058V 14mV__ | 0.029%
Condition  Vin : 230 VAC
Tout : 100 %
Istb : 0 %
Ta -20°C +25°C +40°C Temperature stability
Vout 48.059V | 48.064V | 48.052V 12mV 0.025%
3. Start up voltage and Drop out voltage Condition Ta: 25°C
Tout : Peak
Istb : 0 %

Start up voltage (Vin)

78.0VAC

Drop out voltage (Vin)

74.8VAC
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(2) Efficiency vs. Output current

Efficiency (%)
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Output current (%)

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

12V
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(4) Input power vs. Output current

12V
Vin Input power
Tout : 0% Remote OFF
85VAC 5.5W 0.32W
115VAC 4.4W 0.38W
24V
Vin Input power
Tout : 0% Remote OFF
85VAC 5.4W 0.32W
115VAC 4.6W 0.38W
36V
Vin Input power
Tout : 0% Remote OFF
85VAC 5.5W 0.33W
115VAC 4.9W 0.38W
48V
Vin Input power
Tout : 0% Remote OFF
85VAC 5.8W 0.32W
115VAC 4.9W 0.38W

TDK-Lambda
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Output current (%)

Conditions Vin: 85 VAC----
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Ta: 25°C
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(4) Input power vs. Output current

Conditions Vin: 230 VAC——

265 VAC——-
Ta: 25°C
Istb : 0 %
12V 2400
Vin Input power §
Tout : 0% Remote OFF ;GJ 1600 P =
230VAC 3.9W 0.75W z e
265VAC 3.9W 0.91W g 800 e ”
g L
0 L=
0 20 40 60 80 100
Output current (%)
24V 2400
Vin Input power = -
Tout : 0% Remote OFF E 1600 > g
~
230VAC 3.9W 0.74W g o
a,
265VAC 4.4W 0.91W = 800 e
= _—
L] P =
0
0 20 40 60 80 100
Output current (%)
36V 2400
Vin Input power § -
Iout : 0% Remote OFF g 1600 / -
~
230VAC 4.6W 0.75W g > 5=
265VAC 44W 0.91W = -
5 800 =
(=% ~
=} L
- ~
0 ~
0 20 40 60 80 100
Output current (%)
48V 2400
Vin Input power _~
Tout : 0% Remote OFF § 1600 s i
230VAC 4.4W 0.75W 5 i
265VAC 4.7W 0.91W £ 800 T
2, -
Z g
R= 0 =
0 20 40 60 80 100
Output current (%)
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(5) Input current vs. Output current

12V
Vin Input current
Tout : 0% Remote OFF
85VAC 0.13A 0.06A
115VAC 0.13A 0.08A
24V
Vin Input current
Iout : 0% Remote OFF
85VAC 0.13A 0.06A
115VAC 0.12A 0.08A
36V
Vin Input current
Tout : 0% Remote OFF
85VAC 0.13A 0.06A
115VAC 0.14A 0.08A
48V
Vin Input current
Iout : 0% Remote OFF
85VAC 0.14A 0.06A
115VAC 0.14A 0.08A

Input current (A) Input current (A) Input current (A)

Input current (A)
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0.0
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5.0

0.0
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(5) Input current vs. Output current

12V
Vin Input current
Tout : 0% Remote OFF
230VAC 0.17A 0.16A
265VAC 0.20A 0.18A
24V
Vin Input current
Tout : 0% Remote OFF
230VAC 0.17A 0.16A
265VAC 0.20A 0.18A
36V
Vin Input current
Iout : 0% Remote OFF
230VAC 0.18A 0.16A
265VAC 0.20A 0.18A
48V
Vin Input current
Tout : 0% Remote OFF
230VAC 0.18A 0.17A
265VAC 0.20A 0.19A

TDK-Lambda
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(6) Input power vs. Output current @ Remote OFF

Pin ( W)

Pin ( W)

100

10

100

10

0.1

Istb Vs Pin @ 115VAC

CUS2000M

Condition Remote OFF
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~
—_~
/
0.01 0.1 10
Istb (A)
Istb Vs Pin @ 230VAC
7
-~
/
/ /
/
————
0.01 0.1
Istb (A)
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2-2. Warm up voltage drift characteristics

Output voltage drift (%)

Output voltage drift (%)

Output voltage drift (%)

Output voltage drift (%)

12V

0.2

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

0.1
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0.2

2 3 4 5 6 7 8
Time (hours)

0.1

0.0
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2 3 4 5 6 7 8
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0.1

0.0 \—
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0.2

2 3 4 5 6 7 8
Time (hours)

0.1

0.0

2 3 4 5 6 7 8

Time (hours)
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Conditions Vin : 230 VAC
Iout: 100 %
Ta: 25 °C
Istb : 100%
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2-3. Hold up time characteristics
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0 20 40 60 80 100
Output current (%)
100
£
()
£
E
- N
)
T N
~
NN
~ ~ k
10
0 20 40 60 80 100
Output current (%)
100
£ \
Q
£ N
g AN
E ~
=}
T i
~
~ ~
10
20 40 60 80 100

TDK-Lambda
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2-4. Output rise characteristics

CUS2000M

Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Istb: 100 %
Ta: 25 °C

12V
Tout: 0% Iout: Peak ( 166.7A )
[L};ICJ) ‘‘‘‘‘‘‘‘‘ ] A_gl@ ‘‘‘ .
B | B
; e | |
e B NN T
DAY =~ R
Vout:5V/DIV | 100ms/DIV Vout:5V/DIV | 100ms/DIV
24V
Tout: 0% Tout: Peak ( 83.4A)
li;lC_D ‘‘‘‘ o s
r r
| |
cove |
LAMPAERARAA MR ARERARRRRRRRAIAY AL AL AAMAARAREA R ARAAA
—— N ==~ N
Vout:10V/DIV | 100ms/DIV Vout:10V/DIV__ | 100ms/DIV

TDK-Lambda



2-4. Output rise characteristics

CUS2000M

Conditions Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Istb: 100 %
Ta: 25 °C

36V
Tout: 0% ITout: Peak ( 55.5A?
ABCD ABCD
‘,-— «— Vout — (r—
AR AR MMM i e ARRRARRARA AR AR R AR
R \fv i ‘J \f\l i U\/ M \,ﬂv i
Vout:20V/DIV | 100ms/DIV Vout:20V/DIV | 100ms/DIV
48V
Tout: 0% Tout: Peak (41.7A)
ABD ABCD -
_l_ «— Vout — p—
('_ {
ALLAMAREAMAREAAAAREAMARAAAMAREAMARRRANY <o
— )
Vout:20V/DIV | 100ms/DIV Vout:20V/DIV | 100ms/DIV

TDK-Lambda
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2-5. Output fall characteristics

12V
Tout: 0%
u 20s/div
ABCD
—\
Vout:5V/DIV 20s/DIV
24V
Tout: 0%
u 20s/div
ABCD
_|__
Vout:10V/DIV 20s/DIV

«— Vout —

— 0V —

«— Vin —

«— Vout —

— 0V —>

«— Vin —

CUS2000M

Conditions Vin: 85 VAC (A)

115 VAC (B)
230 VAC (C)
265 VAC (D)
Istb: 100 %
Ta: 25°C

Iout: Peak ( 166.7A )

! J\‘ f A

ABCD

100ms/div

|

|

1
! \;’ UWJ

Vout:5V/DIV

100ms/DIV

Tout: Peak ( 83.4A)

100ms/div

Vout:10V/DIV

100ms/DIV

TDK-Lambda



2-5. Output fall characteristics

36V
Tout: 0%
q 20s/div
ABCD
Vout:20V/DIV 20s/DIV
48V
Tout: 0%
Vout:20V/DIV 20s/DIV

Conditions Vin :

Istb :
Ta:

CUS2000M

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

25 °C

Iout: Peak ( 55.5A))
ABCD
«— Vout — —---—-—\1
— 0V — ‘
—Vin AR
o I
Vout:20V/DIV | 100ms/DIV
Tout: Peak (41.7A)
ABCD -
«— Vout —
-
— 0V — l
Vi UL
va= N
Vout:20V/DIV | 100ms/DIV

TDK-Lambda
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2-6. Various signal

CUS2000M

Conditions Vin: 115 VAC
Iout : Peak
Istb: 100 %
Ta: 25 °C
Output rise, fall characteristics with Remote ON/OFF Control
48V
k] Sms/div k] 50ms/div!
r — Vout — —
— PG —
Remote
v [« —ON/OFF - e
y Control |" l
Vout:50V/DIV | PG:5V/DIV Vout:50V/DIV | PG:5V/DIV
50ms/DIV 50ms/DIV
Output rise, fall characteristics with Input voltage ON/OFF
I «— Vout — —‘
«— PG —| | ‘
«— Vstb — | |
AV — Vin — | ——
Vout:50V/DIV PG:5V/DIV Vout:50V/DIV PG:5V/DIV
Vstb:5V/DIV 100ms/DIV Vstb:5V/DIV 1s/DIV
ﬂZOOm ﬂZoom
/-“"“—“"-‘""“"'"‘"“"‘ «~— Vout — _——————\
— PG —
| -l Vstb —
ANV - vin |~
Vout:50V/DIV PG:5V/DIV Vout:50V/DIV PG:5V/DIV
Vstb:5V/DIV 50ms/DIV Vstb:5V/DIV 10ms/DIV
TDK-Lambda 2



CUS2000M

2-7. Over current protection (OCP) characteristics

Conditions Vin: 115 VAC —

230 VAC —--
Istb: 100 %
Ta: 25°C
24V
16 32
~ 12 ~ 24
2 v 2 //'7
[ / o
E / E e
z 8 Z 16
Z e 2 ~
= =] P
S & /
4 8 /’
0 0
0 70 140 210 0 40 80 120
Output current (A) Output current (A)
36V 48V
48 64
— 36 - ~ 48 7
3 3
[} ,z' ) /r
50 o 5
s s /
S Vil © el
Z 24 A Z 32 2
= // a /
§ 5‘ //
12 7 16 v
0 0
0 20 40 60 80 0 15 30 45 60

Output current (A) Output current (A)

TDK-Lambda
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2-8. Over voltage protection (OVP) characteristics

CUS2000M

Conditions Vin: 115 VAC
Iout : 0%
Istb : 0 %
Ta: 25°C
12V 24V
L] B0s/div u 50s/div
OVP Point
A/
Vout — '
OVP Point |
Vout — —-—-—-J
1
i
oV — = oV —
Vout:5V/DIV | 50s/DIV Vout:5V/DIV | 50s/DIV
36V 48V
L] s U bs/div
} <+— OVP Point
| g OVP Point Vout — \’
| \
Vout — \
|
\
oV — oV — \
Vout:10V/DIV | 50s/DIV Vout:10V/DIV | 50s/DIV

TDK-Lambda

24



CUS2000M

2-9. Dynamic load response characteristics

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

12V
f=100Hz f=1kHz

Kl 2ms/div Kl 200us/div]

- - - e —Vout— [ ——

—lout—

—Iout:0%—

Vout:500mV/DIV | Iout:100A/DIV Vout:500mV/DIV | Tout:100A/DIV
2ms/DIV 200us/DIV
+1.50% | -1.33% +1.75% | -1.75%
24V
f=100Hz f=1kHz

Ll 2ms/div E 200us/div|

_M‘_-'—HMH —Vout—

—lout—

—Jout:0%—

Vout:100mV/DIV [ Tout:20A/DIV Vout:100mV/DIV [ Tout:20A/DIV
2ms/DIV 200us/DIV
+0.43% | -0.47% +0.55% | -0.48%

TDK-Lambda 25



2-9. Dynamic load response characteristics

36V
f=100Hz
e P SR

Vout:500mV/DIV [ Tout:50A/DIV
2ms/DIV
+0.39% | -0.50%
48V
f=100Hz
W 2ms/div

'—-—'_-_“"'-—___"—

Vout:500mV/DIV [ Tout:50A/DIV

2ms/DIV

+0.42% | -0.42%

—Vout—

—lout—

—Jout:0%—

—Vout—

—lout—

—Iout:0%—

CUS2000M

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

f=1kHz

K 200us/di|

Vout:500mV/DIV [ Tout:50A/DIV
200us/DIV
+0.50% | -0.47%
f=1kHz

] 200us/div

Vout:500mV/DIV [ Tout:50A/DIV

200us/DIV

+0.42% | -0.33%

TDK-Lambda
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CUS2000M

2-10. Response to brown out characteristics

Conditions Tout : Peak
Istb: 100 %
Ta: 25°C
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 =6ms, B=18ms, C = 19ms A =7ms, B=19ms, C =20ms
k] 20ms/div| i 20ms/div
S i
Ry —Vout— 7
t‘ 1
‘: \
‘ —(OV— ‘

ANANANAAAANNANAN i /\/\/\/\/—~\/\/\/\/\

Vout:5V/DIV | 20ms/DIV Vout:5V/DIV 20ms/DIV
24V
Vin : 115VAC Vin : 230VAC
A =8ms, B=16ms, C =17ms A =8ms, B =18ms, C = 19ms
20ms/div K] 20ms/div
' A BC
| !_J_
—Y [ —Vout— \ll/

I\
: —OV—
VAV AV NV V VN R AVAVAVAV = AVAVAVAVAY

Vout:10V/DIV | 20ms/DIV

| 20ms/DIV

Vout:10V/DIV

TDK-Lambda



2-10. Response to brown out characteristics

Interruption time
A : Output voltage does not drop.

CUS2000M

B : Output voltage drop down to 20~40% of the nominal output voltage.

C : Output voltage drops until 0V.

36V
Vin : 115VAC
A =7.5ms, B=18ms, C =20ms
AB C
*\/T/

Vout:10V/DIV | 20ms/DIV

48V
Vin : 115VAC
A =8ms, B=19ms, C =20ms
i

V)’

2oms/div

Vout:10V/DIV | 20ms/DIV

—Vout—

—(OV—

~—Vin—

—Vout—

—QV—

~—Vin—

Conditions Tout : Peak
Istb: 100 %
Ta: 25°C
Vin : 230VAC
A =8.5ms, B=20ms, C =21ms
W 20ms/div
ABC
N
7

/
\/
|
H

Y
f

/\/\/\/\f—W\/\/\

Vout:20V/DIV 20ms/DIV
Vin : 230VAC
A =8ms, B=18ms, C =22ms
u 20ms/div
ABC

[

Vout:10V/DIV | 20ms/DIV

TDK-Lambda
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CUS2000M

2-11. Inrush current waveform

Conditions Vin: 115 VAC
Tout : Peak (41.7A)
Istb: 100 %

Ta: 25°C
48V
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0° ¢ =

Man 1 1.25 M SOns/dv Man 1 1.2 M 50aV/dv
nnn
Ll ] /\‘/\V\M
— [in — wf“v‘"ﬁﬁ' ' »/\/M/‘I:‘t
IRETRIR R

b
! VNV - = vin — - e AMAMAMAMMAMANY

1in:20A/DIV | 50ms/DIV 1in:20A/DIV | 50ms/DIV

Conditions Vin: 230 VAC
Tout : Peak (41.7A)
Istb: 100 %
Ta: 25°C

Switch on phase angle of input AC voltage
90°

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

Man:1.25M Slns/dy

Man:1.5M S0as/dv

J.“."_‘ e ’\f\N\m;w\ i - In — "“”fh N ‘J\/‘M\/\/\/

— MM -~ =AM

Iin:20A/DIV | 50ms/DIV Iin:20A/DIV 50ms/DIV

TDK-Lambda



CUS2000M

2-12. Input current harmonics
Conditions Vin: 100 VAC
Tout: 33.4 A (100%)
Istb: 100 %

Ta: 25 °C
48V
100.000
10.000 IEC61000-3-2 Limit (class A)
<
= 1.000
5 |
] [ |
2 0.100 ;
5 &
£ N
<
=
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
Tout: 41.7 A (100%)
Istb: 100 %
Ta: 25°C
100.000
10,000 IEC61000-3-2 Limit (class A) __|
<
= 1.000
: &
: N
Q
2 0.100 %
2 |
5 B
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

TDK-Lambda 30



CUS2000M

2-13. Leakage current characteristics

Earth leakage current of CLASS I equipment Conditions Iout : 0% ——
100 %
Ta: 25 °C
Istb: 100 %
f: 60 Hz
48V

Leakage current (mA)

Leakage current (mA)

Normal condition

0.20
0.15
=
" -
0.10 .
/
/
/
/
005 [
0.00
80 120 160 200 240 280
Input voltage (VAC)
Single fault condition ( Open L or N)
0.3
//

0.2 —

0.1

/
0.0
80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda 31



CUS2000M

2-13. Leakage current characteristics

Patient leakage current of CLASS I equipment Conditions Iout : 0% ——
100 %
Ta: 25 °C
Istb: 100 %
f: 60 Hz
48V
Normal condition
15
12
z .
el [ S
§ 9 fmmmmEnd
=
3
x -
E _—
= 3 L
0
80 120 160 200 240 280
Input voltage (VAC)
Single fault condition (Open L or N)
12
10 —
— 7
j:j; 8 "
5 "
=)
g2 6 —
% "
g 4
Q
_
2
0
80 120 160 200 240 280
Input voltage (VAC)
Single fault condition (Open FG)
100
~ —-
Z 80 o
k= =
g 60 =
8 -
& =
g 40 S
(] ~
— %/
20
0
80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda 32



2-14. Output ripple and noise waveform

CUS2000M

Conditions Vin: 115 VAC

Istb: 100 %

Ta: 25 °C

12V Tout : 0 % Tout: 100 %
50mV/DIV | 10ms/DIV 100mV/DIV | 5ms/DIV

24V Tout : 0 % Tout: 100 %
100mV/DIV | 10ms/DIV 100mV/DIV | 5ms/DIV

36V Tout : 0 % Tout: 100 %
100mV/DIV | 10ms/DIV 100mV/DIV | 5ms/DIV

48V Tout : 0 % Tout: 100 %

NN NN

VAVAVAVAVA

100mV/DIV | 10ms/DIV

100mV/DIV | 5ms/DIV

TDK-Lambda 33



2-14. Output ripple and noise waveform

CUS2000M

Conditions Vin: 230 VAC

Istb: 100 %

Ta: 25 °C

12V Tout : 0 % Tout: 100 %
50mV/DIV | 10ms/DIV 100mV/DIV | 5ms/DIV

24V Tout : 0 % Tout: 100 %
100mV/DIV | 10ms/DIV 100mV/DIV | 5ms/DIV

36V Tout : 0% Tout: 100 %
100mV/DIV | 10ms/DIV 100mV/DIV | 5ms/DIV

48V Tout : 0% Tout: 100 %
100mV/DIV | 10ms/DIV 100mV/DIV | 5ms/DIV

TDK-Lambda 34



2-15. Electro-Magnetic Interference characteristics

Conducted Emission

Conditions Vin :
Tout :

Istb :

Ta:

CUS2000M

115 VAC
125 A (100%)
100 %
25°C

Phase : L

Point A
(14.0MHz)

Ref.
Data

Limit |Measure
(dB) (dB)

QP 60.0 45.1

AV 50.0 36.3

ENS55032
Class B
QP Limit

Level in dBuV

EN55032
Class B
AV Limit

0.15 1

Frequency in Hz

30

Phase : N

Point B
(14.2MHz)

Ref.
Data

Limit |Measure
(dB) (dB)

QP | 600 | 474

AV 50.0 38.8

EN55032
Class B
QP Limit

o

i

Level in dBuV
et T = T S S U R .
w [e=] o [a=] o

—
v oo

EN55032
Class B
AV Limit

0.15 1

Frequency in Hz

30

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

Conditions Vin :
Tout :

Istb :

Ta:

CUS2000M

230 VAC
133.4 A (100%)
100 %
25°C

Phase : L

Point A
(13.9MHz)
Limit |Measure
@) | @ 70

60.0

Ref.
Data

QP

AV

46.7

50.0 36.9 55

S
(=T ]

Level in dBuV

W
[=1]

[T ]
(=T ]

15

EN55032
Class B
QP Limit

EN55032
Class B
Q AV Limit

Frequency in Hz

30

Phase : N

Point B
(14.1MHz)
Limit |Measure
@) | (@B 0

Ref.
Data

QP 60.0 494

AV 50.0 39.2 55

Level in dBpVv

i P

| |IJII*_I | Hl'
Y ™ IL‘ m."u“.lll
ke

EN55032
Class B
QP Limit

‘ ll4'_\l'j'll"}‘ﬁll.’-_u\a'.'ﬂ"hﬂh

wl
\l'i

l

EN55032
Class B
AV Limit

r

Frequency in Hz

30

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

[24v]

Conditions Vin :
Tout :

Istb :

Ta:

CUS2000M

115 VAC

66.7 A (100%)

100 %
25°C

Phase : L

Point A
(13.3MHz)

[==)
f=]

Ref.
Data

Limit
(dB)

Measure
(dB)

—_ =]
=

QP

60.0

46.3

(=R =)
o un

AV

50.0

37.4

[
[

wn
(=]

Level in dBuVv
[ B ] [¥%] [¥%) - T
o oo oo Ui

Frequency in Hz

30

EN55032
Class B
QP Limit

EN55032
Class B
AV Limit

Phase : N

Point B
(13.6MHz)

Ref.
Data

Limit
(dB)

Measure
(dB)

QP

60.0

49.0

AV

50.0

40.1

80
75
70
63
60

35

50
|

|W| |JW WM’WM W

P
o
T

40 M1 I

Level in dBuV

s

] 'fll’l,“ml

Frequency in Hz

30

EN55032
Class B
QP Limit

EN55032
Class B
AV Limit

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

TDK-Lambda
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CUS2000M

2-15. Electro-Magnetic Interference characteristics
Conditions Vin : 230 VAC
Iout:  83.4 A (100%)
Istb : 100 %
Conducted Emission Ta: 25 °C
[24v]
Phase : L

Point A

(13.2MHz) 80

Ref. Limit |Measure 75 ENS55032
Data| (dB) (dB) 70 Class B

QP 60.0 49.2 65 QP Limit

AV 50.0 394

45 EN55032
40 @ Class B

vel in dBuV

Frequency in Hz

Phase : N

Point B

(13.3MHz)

Ref. Limit |Measure| | 72 EN55032
Data| (dB) (dB) 70 Class B

P Limit
QP | 600 | 509 65 Q

AV 50.0 413 55 /

2,45 i l EN55032
2 i L A
40 Class B

— |

| || |”II“-,-“| ‘ L* h
i

0' T T T 1T 1T Trrq T T T 1T 1T 1Trr] T 1

Frequency in Hz

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

TDK-Lambda 38



2-15. Electro-Magnetic Interference characteristics

CUS2000M

Conditions Vin : 115 VAC
Tout : 44.5 A (100%)
Istb : 100 %
Conducted Emission Ta: 25 °C
[36V ]
Phase : L
Point A
(2.8MHz) 80
Ref. Limit |Measure 75 EN55032
Data| (dB) (dB) 70 Class B
QP 56.0 43.4 65 QP Limit
60
AV | 460 | 263 s |
50 AI
Z A5 =
z o EN55032
= 40 Class B
e AV
s 304
-
25 Q
20 Iy
15 |
10
5
0 I L] L] L] L] L] LI I L] L] L] L] L] LIL L I L] I
0,15 1 10 30
Frequency in Hz
Phase : N
Point B
(0.3MHz) 80
Ref. Limit |Measure 75 EN55032
Data| (dB) (dB) 70 Class B
QP | 619 | 453 65 QP Limit
60 |
AV 51.9 347 55
50 I
%4
= EN55032
: 4 ’ Class B
~ 35 AV
>
2 30 .
251
20
15
10
Frequency in 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:

CUS2000M

230 VAC
55.5 A (100%)
100 %

25°C

Phase : L

Point A
(0.2MHz)

[==]
(=]

Ref.
Data

Limit
(dB)

Measure
(dB)

QP

63.0

45.2

AV

53.6

32.8

L= = A e B |
(==, D N ¥ ]

EN55032
Class B
QP Limit

wn
wn

wn
(=]

Level in dBuVv
[ [FE R T
wn [ N — wn

=)
[==)

15

EN55032
Class B
AV

Frequency in Hz

Phase : N

Ref.
Data

Point B
(0.3MHz)

Limit
(dB)

Measure
(dB)

QP

61.9

44.5

AV

51.4

33.2

o oh ~ =~ oo
(=T B = =)

EN55032
Class B
QP Limit

wn
wn

=N
w

=0

Level in dBuVv
—_ P [TE RN ST P
o o o o

—_
(=]

EN55032
Class B
AV

Frequency in Hz

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

TDK-Lambda
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CUS2000M

2-15. Electro-Magnetic Interference characteristics
Conditions Vin : 115 VAC
Iout:  33.4 A (100%)
Istb : 100 %
Conducted Emission Ta: 25 °C
[48V]
Phase : L

Point A

(29.9MHz) 80

Ref. Limit |Measure 75 EN55032
Data| (dB) (dB) 70 Class B

QP 60.0 48.1 65 QP Limit

AV | 500 | 384 || o |

45 EN55032
40 Class B
354 Pl av

Level in dBuVv

[ )
wn

0| T T T T T rrri T T T T T T rrf T 1

Frequency in Hz

Phase : N

Point B

(14.0MHz) 80

Ref. Limit [Measure 7 ENS55032
Data| (dB) (dB) 70 Class B

QP 60.0 49.2 65 QP Limit

AV | 500 | 394 55 | B

45 ™~ EN55032

404 4 - HIM ") Class B
35 | A o .“J“JWJNW“ AV

Level in dBuVv

0' T T T 1T 1T 1Trrq T T T 1T 1T 115 r] T 1

Frequency in Hz

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

[48V]

Conditions Vin :
Tout :

Istb :

Ta:

CUS2000M

230 VAC
41.7 A (100%)

100 %
25°C

Phase : L

Point A
(13.9MHz)

Ref.
Data

Limit |Measure
(dB) (dB)

QP

60.0 48.8

AV

50.0 39.5

Level in dBuVv
o,
(=)

0' T T T 1T 1T 1Trr] T T T 1T 1T 11 r]

Frequency in Hz

Phase : N

Point B
(13.9MHz)

Ref.
Data

Limit |Measure
(dB) (dB)

QP

60.0 51.8

AV

50.0 41.3

Fasd | Lk o
 s0d) I P F“"|'“ T’ o “‘*’W#Wm
3 ._‘,/v.ml |

¥ '.w }" ll

&) 1)

0' T T T 1T 1T rrryl T T T 1T 1T 1T

Frequency in Hz

EN55032
Class B
QP Limit

EN55032
Class B
AV

EN55032
Class B
QP Limit

EN55032
Class B
AV

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

Radiated Emission

Conditions Vin :
Tout :
Istb :

Ta:

HORIZONTAL

CUS2000M

115 VAC

125 A (100%)
100 %

25 °C

80 =
75=
70 =
65 =
60 =
55=
E__SU-
345-

Point:A

340
© 35=
— 30 =
25 =
20 =
15=
10 =
5 -

30

100

Frequency [MHz]

EN55032
Class B
QP Limit

|

Point A
(169.3MHz)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

(0)

40.0

29.4

VERTICAL

80 =
75 =
70=
65 =
60 =
55w
ESO-
:2;_45-

EN55032
Class B
QP Limit

540
EJ 35=
2 30m
25=
20
15 =

A

1

T T T T T T
00
Frequency [MHz]

Point B
(171.4MHz)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

(0)

40.0

31.9

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

Indication is peak values.

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

Radiated Emission

Conditions Vin :
Tout :
Istb :

Ta:

HORIZONTAL

80 =
75 -
70 =
65 =
60
55 =

.—5[)-

‘>::L45-

340

Point:A

CUS2000M

230 VAC
133.4 A (100%)
100 %
25 C

EN55032
Class B
QP Limit

T 354

230
25 =1
20
15 =
¥
5 -

100

Frequency [MHz]

Point A
(229.9MHz)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

(0)

40.0

25.6

VERTICAL

80 =
75+
70 =
65 =
60 =
55+
ESD-
145-

o 40

Point:B

EN55032
Class B
QP Limit

— 30 -
25 =
20 =
15 =
10 -
5 =

3 354
121/

A

30

100

Frequency [MHz]

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

Point B
(32.9MHz)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

(0)

40.0

28.2

Indication is peak values.

TDK-Lambda

44



2-15. Electro-Magnetic Interference characteristics

Radiated Emission

[24V |

CUS2000M

115 VAC
66.7 A (100%)
100 %

25°C

Conditions Vin :
Tout :

Istb :

Ta:

HORIZONTAL

80 =
75=
70=-
65 =
60 =
55=
ESD-

EN55032
Class B
QP Limit

S 45+
@
240
T 35+
30
25+
20
15 =
10 =
G

//I

30 100

Frequency [MHz]

T 1 1

1000

Point A
(170.1MHz)
Limit Measure
(dBuV) (dBuV)
40.0 30.9

Ref.
Data
QP

VERTICAL

80 =
75 =
70 =
65 =

ENS55032

60 = Point:B

Class B

QP Limit

55
ESO-

%‘_45-
£ 40
T 35+
= 30 -
25 =
20 -
15 =
10 =
5 -

A

L |
30 100

Frequency [MHz]

Point B
(170.2MHz)
Limit | Measure
(dBuv) | (dBuv)
40.0 32.8

Ref.
Data
QP

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

Indication is peak values.

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

Radiated Emission

[24V |

Conditions Vin :
Tout :
Istb :

Ta:

HORIZONTAL

80 =
75 =
70=
65 =
60 =

55=

Point:A
— 50 =

A

CUS2000M

230 VAC

83.4 A (100%)

100 %
25 C

EN55032
Class B
QP Limit

&

= 454 I
o

5 40 /

© 35=

=30 -
25 =
20 = \S&

15 =

o W

5 -

30 100

Frequency [MHz]

Point A
(152.8MHz)
Limit Measure
(dBuV) (dBuV)
40.0 26.7

Ref.
Data
QP

VERTICAL

80 =
75=
70 =
65 =
60 =
55 =
ESD-

Point:B

EN55032
Class B
QP Limit

S 45
==

-340
gES- /
— 30 -
25-v
|
20 =
15=
10 -
5 -

A

30 100

Frequency [MHz]

Point B
(33.1MHz)
Limit Measure
(dBuV) (dBuV)
40.0 29.5

Ref.
Data
QP

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

Indication is peak values.

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

Radiated Emission

Conditions Vin :
Tout :

Istb :

Ta:

HORIZONTAL

80 =
75 =
70=
65 =
60 =
55=
ESO-

Point:A

CUS2000M

115 VAC
44.5 A (100%)
100 %

25°C

EN55032
Class B
QP Limit

=

> 45=
&

340
E 35 =
230
25 =
20 =
15=
10 =

5 -

30 100

Frequency [MHz]

Point A
(78.6MHz)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

(0)

40.0

29.0

VERTICAL

75 =

70 =

65 =

60 =

55
— 5() =
= 45
@ 40
=)

Point:B

EN55032
Class B
QP Limit

/]

@ 35=
— 30 -
25=

15=
10 =
5 =

30

100

Frequency [MHz]

Point B
(169.6MHz)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

(0)

40.0

30.2

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

Indication is peak values.

TDK-Lambda
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CUS2000M

2-15. Electro-Magnetic Interference characteristics
Conditions Vin: 230 VAC
Iout: 55.5 A (100%)
Istb: 100 %
Radiated Emission Ta: 25°C

80 =
75=
70 =
65 =

HORIZONTAL

EN55032
Class B
60 = QP Limit
55 Point:A
£ 50 =
145 =
540
T 35+
— 30 -
25 =
20 -
15 =
10 =
5 -
0

T Y r . rrr 1 T T T 5 r.rr

1
30 100 1000
Frequency [MHz]

Point A
(87.1MHz)
Ref. Limit | Measure
Data| (dBuV) (dBuV)
QP 40.0 274

VERTICAL

80 =
75 =
70=-

ENS55032
65 =

Class B

Eg ] Point:B QP Limit

ESU-

> 45

- B

EEAO

35 f

Y30
25 =
20 =
15=
10 -
5 -

A

1
30 100 1000
Frequency [MHz]

Point B
(32.9MHz)
Ref. Limit | Measure
Data| (dBuV) (dBuV)
QP 40.0 30.6

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

Indication is peak values.
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2-15. Electro-Magnetic Interference characteristics

Radiated Emission

[asv |

Conditions Vin :

HORIZONTAL

Tout :
Istb :
Ta:

80 =
75=-
70 =
65=
60 =
55=
— 50 =

=~

> 45

Point:A

CUS2000M

115 VAC
33.4 A (100%)
100 %

25 C

EN55032
Class B
QP Limit

340
‘© 35 =
§ 30 -
25 =
20 =
15 =
10 =
5 =

30

100

Frequency [MHz]

Point A
(169.3MHz)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

(0)

40.0

30.2

VERTICAL

EN55032
Class B
QP Limit

100

Frequency [MHz]

Point B
(169.6MHz)

Ref.
Data

Limit
(dBuV)

Measure
(dBuV)

(0)

40.0

32.2

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

Indication is peak values.

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

CUS2000M

Conditions Vin: 230 VAC
Tout: 41.7 A (100%)
Istb: 100 %

Radiated Emission Ta: 25°C
EGE
HORIZONTAL
80—
75=
ekl EN55032
o Class B
22 : Point:A QP Limit

A

ESO-

> 45+

a

5 40

w 35= /
§30-

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

Indication is peak values.

TDK-Lambda

25
20
T ;
1o T Pakiboniy
5 -
0 T T T T ™1 1 T T T T T T L e |
30 100 1000
Frequency [MHz]
Point A
(94.5MHz)
Ref. Limit Measure
Data| (dBuV) (dBuV)
QP 40.0 27.4
VERTICAL
80—
75
7? - EN55032
S Class B
ig: Point:B QP Limit
£ 50 P
%45 - <
3 40
T 354 /
230
25
20
15=
10 =
S =
0 T T T T T T 1 T T T T T T L e |
30 100 1000
Frequency [MHz]
Point B
(32.8MHz)
Ref. Limit Measure
Data| (dBuV) (dBuV)
QP 40.0 30.0
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CUS2000M

2-16.Audible Noise of FAN
Test condition: ~ Background noise: 14 [dB(A)]

Test duration: 60 [s]
Vin: 100VAC @ 60Hz
230VAC @ 50Hz
Tout: 100% (83.4A)
Istb: 100% (2A)
Ta: 25°C

Test equipment :
Sound Calibrator: Type 4231 (B&K) Audio Analyzer: Type 3560-C (B&K)

1 Im
D.U.T Sponge for Sound level

vibration L~ meter

e —.—. | . —absarption. —. {. _ =¥
- ]

F 3 | | ;

! /" Microphone
/

Test Method :

Wind screen

Basic setting of sound measurements

Sponge for vibration

absorption
Sound level
meter

Sound level
meter

TABLE

1
" "
Position of a sound meter intake surface (air inlet)

Audible Noise Curve of FAN:

| 24V |
45.0
40.0
<
/M _
"% 35.0 = =
.g /%%
z | —
s 300
hel
=
z
25.0

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

TDK-Lambda 51
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