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1. Evaluation method
1.1 Circuit used for determination

Circuit 1 used for determination
Steady state data

Digital power meter

AC Power

supply %g\Load

Shunt res.

il

Controlled temp. chamber

Circuit 2 used for determination
Over voltage protection (OVP) characteristics

Digital power meter

AC Power
supply

i—

DC voltage source DIP SW Setting

SWI1-1: ON

Rl

123456789 |OFF

Circuit 3 used for determination
Output rise & fall characteristics with ON/OFF CONTROL by Enable

Digital power meter Controlled temp. chamber

AC Power
supply

Current probe

J_ Enable
= —

——
DIP SW Setting
SWI-9: ON
ON
—— -, 4
Differential probe 123456789 |OFF

TDK-Lambda T-1



Circuit 4 used for determination
Hold up time characteristics
Dynamic line response characteristics (C.V mode)
Response to brown out characteristics (C.V mode)

Digital power meter

SwW
AC Power =
supply 7 Load
AAA
wy
J_ Shunt res.
Circuit 5 used for determination
Dynamic line response characteristics (C.C mode)
Response to brown out characteristics (C.C mode)
Digital power meter
AC Power
supply Load

Current probe

1

Circuit 6 used for determination
Dynamic load response characteristics (C.V mode)

Digital power meter

Dynamic dummy
Load (CC mode)
AC Power

supply

Shunt res.

Controlled temp. chamber

TDK-Lambda
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Circuit 7 used for determination
Dynamic load response characteristics (C.C mode)

Digital power meter

Dynamic dummy
Load (CR mode)

Current probe

Output voltage waveform
Vout 75% <=> 90%

Controlled temp. chamber
100%

95%
75%

0%

* f<10Hz, Excluding E-cap discharge

Circuit 8 used for determination
Inrush current characteristics during line brown outs
Inrush current waveform
Input current waveform

Dynamic
dip
simulator

SAA,
NN

Load

Circuit 9 used for determination
Leakage current characteristics

AC AC

Slide reg.

Leakage
current
meter

Ell

Isolation
trans |

C AC
T2

-||- >

TDK-Lambda T-3



EVA2400

Circuit 10 used for determination
Output ripple and noise waveform (150V, 300V models)

(a) Normal mode (JEITA Standard RC-9131A)

EIAJ probe .
Oscilloscope
1.5m 500hm cable BW: 20MHz
Digital power meter @
50 ohm
4700pF
AC Power =
supply 7 Load

Controlled temp. chamber

Circuit 11 used for determination
Output ripple and noise waveform (600V model)

(a) Normal mode
Oscilloscope
1:10 probe BW: 20MHz

Digital power meter — C—I
® S pe——

Load

AC Power
supply

~AA
Y

il

Controlled temp. chamber

TDK-Lambda

T-4



Configuration used for determination

Electromagnetic interference characteristics

(a) Conducted emission

EVA2400

D.U.T.(Earthed) . Vertical ground
Aluminum plate
reference plane
D=80cm = X
I D=40cm (2m x 2m)
EMI Test receiver AMN 50€/50uHt I
spectrum analyzer
Power cable H=80cm
Stand
)
? . . re
% - O AC Power supply
Earth

(b) Radiated emission

EMI Test receiver
spectrum analyzer
pre amp.

Horizontal ground plane

D=3m

D.U.T.(Earthed)

Aluminum plate

Antenna
Power cable
Stand H=80cm
Turn table
i ol —
Earth

Horizontal ground plane

TDK-Lambda

O AC Power supply



1.2 List of equipment used

EVA2400

EQUIPMENT USED MANUFACTURER MODEL NO.
1 |DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. |DL1740EL
2 |DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. [DL9040L
3 |Current probe YOKOGAWA ELECT. |701930
4 |Differential probe YOKOGAWA ELECT. |700924
5 |DIGITAL POWER METER HIOKI 3334
6 |DIGITAL MULTIMETER AGILENT 34970A
7 |DIGITAL MULTIMETER AGILENT 34401A
8 |LOAD KIKUSUI PLZ1004WH, PLZ2004WHB
9 |CVCF KIKUSUI PCR6000LA
10 |CVCF NF ES10000S
11 IDYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
12 |LEAKAGE CURRENT METER HIOKI 3156
13 |SLIDE REGULATOR MATSUNAGA SD-2650
14 [CONTROLLED TEMP. CHAMBER ESPEC PL-4KP
EMI TEST RECEIVER /
15 SPECTRUM ANALYZER ROHDE & SCHWARZ (ESCI
16 |PRE AMP. SONOMA 310N
17 [AMN SCHWARZBECK NNLKS8121
18 |ANTENNA SCHWARZBECK CBL6111D
TDK-Lambda T-6




2. Characteristics

2.1 Steady state data
(1) Regulation - Line and Load, Temperature drift

C.V mode

EVA2400

[ EVA150-16 | 1. Regulation - Line and Load Conditions Ta : 25°C
Vo : 100 %
Iout\ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0% 150.006V | 150.005V | 150.007V | 150.006V [ 2mV 0.001%
20% 150.006V | 150.006V | 150.007V | 150.006V | 1mV 0.001%
40% 150.006V | 150.005V | 150.007V | 150.007V | 2mV 0.001%
60% 150.007V | 150.006V | 150.008V | 150.007V | 2mV 0.001%
80% 150.007V | 150.007V | 150.007V | 150.007V | O0mV 0.000%
100% 150.006V | 150.006V | 150.007V | 150.007V | 1mV 0.001%
Load ImV 2mV ImV ImV
regulation | 0.001% | 0.001% [ 0.001% | 0.001%
2. Temperature drift Conditions Vin : 200 VAC
Iout : 100 %
Ta -10C +25C +45°C | Temperature stability
Vout 149.995V [ 150.006V | 150.003V| 11mV | 0.007%
[ EVA300-8 | 1. Regulation - Line and Load Conditions Ta : 25°C
Vo : 100 %
Iout\ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0% 300.016V | 300.018V | 300.019V | 300.016V | 3mV 0.001%
20% 300.017V | 300.018V | 300.019V | 300.017V | 2mV 0.001%
40% 300.018V | 300.019V | 300.019V | 300.017V | 2mV 0.001%
60% 300.018V | 300.020V | 300.020V | 300.018V | 2mV 0.001%
80% 300.019V | 300.019V | 300.020V | 300.018V | 2mV 0.001%
100% | 300.019V [ 300.020V | 300.020V | 300.020V| 1mV 0.000%
Load 3mV 2mV ImV 4mV
regulation | 0.001% | 0.001% [ 0.000% | 0.001%
2. Temperature drift Conditions Vin : 200 VAC
Iout : 100 %
Ta -10C +25C +45°C | Temperature stability
Vout 299.989V [ 300.020V | 300.048V| 59mV | 0.020%
[ EVA600-4 | 1.Regulation - Line and Load Conditions Ta : 25°C
Vo : 100 %
Iout\ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0% 600.040V | 600.039V | 600.040V | 600.042V | 3mV 0.001%
20% 600.040V | 600.038V | 600.040V | 600.040V | 2mV 0.000%
40% 600.038V | 600.039V | 600.043V | 600.041V | 5mV 0.001%
60% 600.038V | 600.039V | 600.041V | 600.039V | 3mV 0.001%
80% 600.038V | 600.041V | 600.044V | 600.040V | 6mV 0.001%
100% | 600.039V [ 600.040V | 600.045V | 600.039V| 6mV 0.001%
Load 2mV 3mV SmV 3mV
regulation | 0.000% | 0.001% [ 0.001% | 0.001%
2. Temperature drift Conditions Vin : 200 VAC
Iout : 100 %
Ta -10C +25C +45°C | Temperature stability
Vout 599.975V | 600.040V | 600.075V| 100mV | 0.017%
TDK-Lambda T-7



EVA2400

2. Characteristics

2.1 Steady state data
(1) Regulation - Line and Load, Temperature drift

C.C mode
[ EVA150-16 | 1. Regulation - Line and Load Conditions Ta : 25°C
Io : 100 %
Vout\ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0% 15.981A | 15.981A | 15.982A | 15.982A 1 mA 0.006%
20% 15.981A | 15.981A | 15.980A | 15.981A 1 mA 0.006%
40% 15.981A | 15.980A | 15.980A | 15.981A 1 mA 0.006%
60% 15.982A | 15.981A | 15.980A | 15981A | 2mA 0.012%
80% 15.981A | 15981A | 15.981A | 15981A | 0OmA 0.000%
100% 15.981A | 15.980A | 15.981A | 15.980A 1 mA 0.006%
Load 1 mA 1 mA 2 mA 2 mA
regulation | 0.006% | 0.006% [ 0.012% | 0.012%
2. Temperature drift Conditions Vin : 200 VAC
Vout: 100 %
Ta -10C +25C +45°C | Temperature stability
lout 16.009A | 15.980A [ 15.963A | 46mA | 0.288%
[ EVA300-8 | 1. Regulation - Line and Load Conditions Ta : 25°C
Io : 100 %
Vout\ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0% 7.994A | 7.994A | 7.994A | 7.994A 0 mA 0.000%
20% 7.993A | 7.994A | 7.993A | 7.992A 2 mA 0.025%
40% 7.992A | 7.992A | 7.992A | 7.993A 1 mA 0.013%
60% 7.992A | 7.993A | 7.993A | 7.992A 1 mA 0.013%
80% 7.994A | 7.992A | 7.992A | 7.992A 2 mA 0.025%
100% 7.993A | 7.993A | 7.991A | 7.992A 2 mA 0.025%
Load 2 mA 2 mA 3 mA 2 mA
regulation | 0.025% | 0.025% [ 0.038% | 0.025%
2. Temperature drift Conditions Vin : 200 VAC
Vout: 100 %
Ta -10C +25C +45°C | Temperature stability
lout 8.001A [ 7.993A | 7.988A 13mA | 0.162%
[ EVA600-4 | 1.Regulation - Line and Load Conditions Ta : 25°C
Io : 100 %
Vout\ Vin | 170VAC | 200VAC | 230VAC | 265VAC Line regulation
0% 3.996A | 3.997A | 3.996A | 3.997A 1 mA 0.025%
20% 3.996A | 3.996A | 3.996A | 3.996A 0 mA 0.000%
40% 3.995A | 3.996A [ 3.997A | 3.995A 2 mA 0.050%
60% 3.996A | 3.996A | 3.997A | 3.995A 2 mA 0.050%
80% 3.996A | 3.995A [ 3.993A | 3.995A 3 mA 0.075%
100% 3.990A | 3.990A | 3.990A | 3.990A 0 mA 0.000%
Load 6 mA 7 mA 7 mA 7 mA
regulation | 0.150% | 0.175% [ 0.175% | 0.175%
2. Temperature drift Conditions Vin : 200 VAC
Vout: 100 %
Ta -10C +25C +45°C | Temperature stability
lout 4.000A | 3.990A | 3.990A 10mA | 0.250%

TDK-Lambda T-8



EVA2400

(2) Output voltage and Ripple noise voltage vs. Input voltage

Conditions Vout : 100 %
TIout : 100 %

C.V mode Ta : -10 ¢ ------
25C ———
45 °C ——
EVA150-16
150 | Output voltage | 150
_ =
> g
% %
2 100 | 1100 &
E E
=] 2
= Output Noise (Pk-Pk) S
5 o e 1 50 ©
o
—————— e = e £
__________ Output Ripple (RMS) .. ... .. ] ~
O L L L L L 0
150 160 170 180 190 200 210 220 230 240 250 260 270
Input voltage (VAC)
EVA300-8
350
300 | Output voltage {150 =
— g
> 250 =
% . &
& 200 | Output Noise (Pk-Pk) 5 | 100 E
S T e R
Z 150 4
g | e z
g 100 f J 150 0y
Output Ripple (RMS) R 2
IO 1y
] %
0 0
150 160 170 180 190 200 210 220 230 240 250 260 270
Input voltage (VAC)
EVA600-4
700 300
Output voltage -
600 |- 1 250 E
S 500 | Py
2 Output Noise (Pk-Pk) {200
S 400 [0 ToToromtmrmTTeTITTTIITTtrceee E
= |\ T - - = _C 1150 5
Z 300 ¢ - - £
4 100
§ 200 | e
100 | Output Ripple (RMS) ] 1 50 =
0 . o

150 160 170 180 190 200 210 220 230 240 250 260 270

Input voltage (VAC)

TDK-Lambda T-9



EVA2400

(3) Efficiency vs. Output current

: 170 VAC
: 200 VAC
: 230 VAC
: 265 VAC

: 100 %

Vin

Conditions

Vo

25 C

Ta

| EVA150-16 |

100

(%) Adouaronyy

Output current (%)

| EVA300-8 |

(%) Kouaronyyg

100

Output current (%)

EVA600-4

(%) Kouaronyy

100

80

60

40

20

Output current (%)

T-10

TDK-Lambda



(4) Input power and Power factor vs. Output current

Conditions

Vin : 170 VAC
: 200 VAC ——-
: 230 VAC ——
: 265 VAC ———

Vo 100 %

Ta 25 C

EVA2400

Auxiliary output : 5V,0A

! Powerf factor

40

60

Output current (%)

Power factor

EVA150-16
3000
< 2400
Input power %
Vin Vo: 100% 5
Cont OFF Tout : 0% % 1800
170VAC 20W 53W g 1200
200VAC 20W 51W =
230VAC 20W 50W - 600
265VAC 20W 50W
0
0 20
EVA300-8
3000
< 2400
Input power E
Vin Vo: 100% 5
Cont OFF Tout - 0% % 1800
170VAC 20W 48W =
200VAC | 20W s6w_| & 1290
230VAC 20W 45W - 600
265VAC 20W 45W
0
EVA600-4
3000
< 2400
Input power % ,
Vi . % I
- Cont OFF | ¥0: 100% = 1800
Tout : 0% a
170VAC 20W 67W = 1200
200VAC | 20W 65W g
230VAC 20W 64W 600
265VAC 20W 63W
0

TDK-Lambda

40

60

80

Output current (%)

1.0

15V,0A

Power factor

Power factor

Power factor



(5) Input current and Power factor vs. Output current

EVA150-16

Input current <
Vvin Cont OFF | V0 100% 5
Tout : 0% 5
170VAC 0.36A 0.54A °
200VAC 0.38A 0.54A §
230VAC 0.43A 0.56A —
265VAC 0.52A 0.67A
EVA300-8
Input current =z
Vin Vor100% | &
Cont OFF Tout : 0% g
170VAC 0.36A 0.50A :,:’
200VAC 0.38A 0.50A =
230VAC 0.43A 0.53A —
265VAC 0.52A 0.65A
EVA600-4
Input current §,
Vin Vo: 100% 5
Cont OFF Tout : 0% g
170VAC 0.36A 0.61A i,:’
200VAC 0.38A 0.60A &
230VAC | 043A | 0.60A -
265VAC 0.52A 0.75A

TDK-Lambda

Conditions

Auxiliary output : 5V,0A

Vin

Vo
Ta

EVA2400

170 VAC -----

: 200 VAC —-—-
: 230 VAC ——
: 265 VAC ———

100 %
25 °C
15V,0A

Power factor

Power factor

40

Power factor

Output current (%)

T-12



EVA2400

2.2 Warm up drift characteristics

: 200 VAC
: 100 %

: 100 %

Vin

Conditions

Vout
Tout
Ta

C.V mode

25°C

| EVA150-16 |

0.10

0.05
0.00
-0.10

(%) Yup a3eyjoa ndino

Time (hrs)

| EVA300-8 |

0.10

0.05
0.00
20.05 [------------

(%) yup agejoa mdinQ

-0.10

Time (hrs)

| EVA600-4 |

(

0.10

[l
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
)
<
0_

0.05
0.00

(%) Yup a3ejjoa mdinQ

-0.10

Time (hrs)

T-13
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EVA2400

2.2 Warm up drift characteristics

: 200 VAC
: 100 %

: 100 %

Vin

Conditions

Vout
Tout
Ta

C.C mode

25 °C

| EVA150-16 |

(%) Yup juormnd ndinQ

Time (hrs)

| EVA300-8 |

0.30

|
|
|
|
|
|
\\\\\\ -4
| |
| |
| |
| |
| |
I _
| |
| |
| |
| |
| |
| |
- - -1 _
| |
| |
| |
| |
| |
I _
| |
| |
| |
| |
| |
| |
- - -1 _
| |
| |
| |
| |
| |
I _
| |
| |
| |
| |
| |
| |
- - - -] _
| |
| |
| |
| |
| |
| |
j=3 =] (= o S
A - < — a

(%) Yup jua1mno ndino

-0.30

Time (hrs)

| EVA600-4 |

)

T T

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |
(=] = (= o
N — (=] —
(=] =] (=] O_

-0.20

(%) Yup juanmo ndinQo

-0.30

Time (hrs)

T-14
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2.3 Over voltage protection (OVP) characteristics

Conditions
| EVA150-16 |
Vout — OVP point H
Vout : 50V/DIV | 1s/DIV
| EVA300-8 |
OVP point: —
Vout — : :
Vout : 100V/DIV | 1s/DIV
| EVA600-4 |
OVP point H
Vout — : :

Vout : 200V/DIV | 1s/DIV

TDK-Lambda

EVA2400

Vin : 200 VAC
Vout : 100 9%
Tout 0%
Ta : 25°C

OVP setting : 165V

— 0V

OVP setting : 330V

— 0V

OVP setting : 660V

— 0V

T-15



2.4 Output rise & fall characteristics with ON/OFF CONTROL by Enable

EVA2400

Conditions Vin : 200VAC
C.V mode Vout : 100%
Iout 0%
Ta : 25C
| EVA150-16 |
[ —Vout—
] oV |
—_— < Enable —|
V- [———
Vout: 50V/DIV]  50ms/DIV Vout: 50V/DIV] _ 500ms/DIV
| EVA300-8 |
/ —Vout—
_._“_“._.m_u. < Enable —|
‘ —(QV— | ——m
Vout: 100V/DIV] _ 50ms/DIV Vout : 100V/DIV] _ 500ms/DIV
| EVA600-4 |
—Vout—
—(0V—
e < Enable —|
V> [ ——
Vout : 200V/DIV] _ 50ms/DIV Vout . 200V/DIV] _ 500ms/DIV
TDK-Lambda T-16



EVA2400

2.4 Output rise & fall characteristics with ON/OFF CONTROL by Enable
Conditions Vin : 200VAC

C.V mode Vout : 100%
Tout : 100%
Load : CR
| EVA150-16 | Ta : 25C
[ . —Vout— [ =ty

' < Enable —

V- [
Vout: 50V/DIV]  50ms/DIV Vout: 50V/DIV]  50ms/DIV
| EVA300-8 |
~—Vout— ——_L
D — < Enable —|
V> [——
Vout: 100V/DIV] _ 50ms/DIV Vout: 100V/DIV] _ 50ms/DIV
| EVA600-4 |
—Vout— ——L
HOV;} .....
! < Enable —|
V> [ ——
Vout : 200V/DIV] _ 50ms/DIV Vout : 200V/DIV] _ 50ms/DIV

TDK-Lambda T-17



2.4 Output rise & fall characteristics with ON/OFF CONTROL by Enable

Conditions

EVA2400

Vin : 200VAC

C.C mode Vout : 100%
Iout : 100%
Load : CR
| EVA150-16 | Ta : 25C
Ve —lout— r—
/ \
/ \‘\
. o K
_— < Enable —|
—OV— |——
Tout: SA/DIV | 50ms/DIV Tout: SA/DIV | 50ms/DIV
| EVA300-8 |
—lout—
E— —OV—
-——‘—— < Enable —|
—OV— | ——
Tout: 2A/DIV | 50ms/DIV Tout: 2A/DIV | 50ms/DIV
| EVA600-4 |
[ —Jout— WL
; —(0V—
R < Enable —
V- |[———
Tout: 2A/DIV | 50ms/DIV Tout: 2A/DIV | 50ms/DIV
TDK-Lambda T-18



EVA2400

2.4 Output rise & fall characteristics with ON/OFF CONTROL by Enable

Conditions Vin : 200VAC
C.C mode Vout : 100%
Tout : 100%
Load : Short
| EVA150-16 | Ta : 25C
—lout—
/ |
o Voo
\
i PAVAR \
———— < Enable —|
OV | ———
lout : SA/DIV | 50ms/DIV lout : SA/DIV | Ims/DIV
| EVA300-8 |
[ —lout— ——’—\\
|
—_— —Q0V— k
"—"'—"——-' < Enable —|
—OV— |———
Tout: 2A/DIV | 50ms/DIV Tout: 2A/DIV | Ims/DIV
| EVA600-4 |
( —lout— —\
—————— —0V—
"‘““_“““““'“ < Enable —|
—OV— | ————
Tout: 2A/DIV | 50ms/DIV Tout: 2A/DIV | Ims/DIV
TDK-Lambda T-19



EVA2400

2.5 Hold up time characteristics

: 200 VAC
: 100 %

Vin

Conditions

Vout
Ta

25°C

| EVA150-16 |

1000

(sw) own dn pjoy

100

80

60

40

20

Output current (%)

| EVA300-8 |

1000

100

(sur) owm dn poyg

80

60

40

20

Output current (%)

| EVA600-4 |

1000

100

(swr) own dn pjoH

10

80

60

40

20

Output current (%)
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EVA2400

2.6 Dynamic line response characteristics
Conditions Vin : 170 VAC——265VAC
C.V mode Vout: 100 %
Iout : 100 %
Ta : 25°C

| EVA150-16 |

b ‘..(.:{ Hi .j.-,-_‘.,_‘_‘ I . G S ‘ i ‘i‘ H ) 1__:__: I .__:_:_7; o . ¢ Vout

<~ Vin

Vout : 20mV/DIV | 500ms/DIV

| EVA300-8 |

— Vout

<~ Vin

Vout : 50mV/DIV | 500ms/DIV

| EVA600-4 |

<— Vout

<~ Vin

Vout : 200mV/DIV | 500ms/DIV

TDK-Lambda T-21



EVA2400

2.6 Dynamic line response characteristics
Conditions Vin : 170 VAC——265VAC

C.C mode Iout : 100 %
Ta : 25°C
| EVA150-16 |
| — Tout
Tout : 50mA/DIV | 500ms/DIV
| EVA300-8 |
<« Jout
Tout : 20mA/DIV | 500ms/DIV
| EVA600-4 |
o — Jout
Tout : 20mA/DIV | 500ms/DIV

TDK-Lambda T-22



EVA2400

2.7 Dynamic load response characteristics
Conditions  Vin : 200VAC
C.V mode Vout : 100%
Iout : 50 %<—>100 %
(tr = tf = 100us)
Ta : 25C

| EVA150-16 | f=100Hz f=500Hz

/M-———w’\" /——f\"‘b “Vout— |/ N/ ]

1 j : } / \ /
— 0A —
Vout: 0.5V/DIV 2ms/DIV Vout: 0.5V/DIV 500us/DIV
+0.19% -0.19% +0.13% -0.13%
[ EVA300-8 | f=100Hz f=500Hz

| N\//""JNL < Vout — M

| i { Y ./ /

— 0A —
Vout: 1V/DIV 2ms/DIV Vout: 1V/DIV 500us/DIV
+0.21% -0.20% +0.15% -0.14%
| EVA600-4 | f=100Hz f=500Hz

//\.‘V-f\.\’ — Vout — M
{ { I

— 0A —

Vout: 2V/DIV 2ms/DIV Vout : 2V/DIV 500us/DIV
+0.24% -0.24% +0.16% -0.16%

TDK-Lambda T-23



2.7 Dynamic load response characteristics

EVA2400

Conditions Vin : 200VAC
C.C mode Vout : 75 %<=>90%
f : 10Hz
Ta : 25 C
| EVA150-16 | Tout: 100 % Iout: 50 %
St | out — /""\.__.
| / ‘ /
Iout : 2A/DIV 2ms/DIV Iout : 2A/DIV 2ms/DIV
+20.9% -18.1% +13.0% -11.0%
| EVA300-8 | Tout: 100 % Iout: 50 %
\ / \ / < Iout — W\""""‘/"‘""‘ \"""“"".-—
Iout : 2A/DIV 20ms/DIV Iout : 2A/DIV 20ms/DIV
+23.8% -20.1% +14.3% -11.9%
| EVA600-4 | Tout: 100 % Iout: 50 %
Iout: 1A/DIV 20ms/DIV Iout: 1A/DIV 20ms/DIV
+22.3% -20.1% +12.7% -12.7%
TDK-Lambda T-24



2.8 Response to brown out characteristics

C.V mode

EVA2400

Vin : 200 VAC
Vout : 100 %
Tout : 100 %
Ta : 25°C

Conditions

A
: - § : — Vout

| EVA150-16 |
B
1 -

A= 16ms
% \

B=17ms

C=18ms

M\ N ,w

A
{

vu‘ B

AAR

J
P
’\f

T N

-<—Vin

AR

Vout :

50V/DIV |

50ms/DIV

| EVA300-8 |

A
: : <~ Vout

A = 16ms
B=17ms

C=18ms

| ov

"\EN‘A\!\{\\,"\\?‘\‘W‘APA.A )
i "’f"\,“<_V11’1

\

!
!
N

‘mvvwvw"

Vout :

100V/DIV |

50ms/DIV

| EVA600-4 |

A : : : :
‘ - i - — Vout

A = 14ms
B=15ms

C=16ms

| ov

'-<—Vin

\f

Vout :

200V/DIV | 50ms/DIV

TDK-Lambda
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EVA2400

2.8 Response to brown out characteristics
Conditions Vin : 200 VAC
C.C mode Vout : 100 %
Iout : 100 %
Ta : 25°C

| EVA150-16 |

o : : :
' ——————————— < lout

A =16ms ' R : |

B=17ms : A : . : : : :
C=18ms ' § \\ f - : v :

Wv\'/\‘ \/\f\/\/\ \/UJ\NMM M\/&V

SA/DIV | 50ms/DIV

Iout:
| EVA300-8 |
: B A

— Jout

A= 16ms \

B =17ms N

C = 18ms | N | N P

<— Vin

Iout : 2A/DIV | 50ms/DIV

| EVA600-4 |

<— Jout

A= 14ms § ;
C = 16ms | N . oA
: : : : ; : <«

\/\/\l/\ A AN M(\A.”‘/\“W

Hmm i
\.‘IF\.'I{.‘ I J\,

VY UJyddvUVVJQUvVVVMUV vx
Iout : 2A/DIV | 50ms/DIV

v < Vin

T-26
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EVA2400

2.9 Inrush current characteristics during line brown outs

Vout : 100 %

Tout

Conditions

0 %
100 %

25C

Ta

| Vin: 200VAC |

Lo

(V) uoumno ysniug

10

0.01

Brown out time (sec)

Above data includes secondary inrush current.

*

T-27
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2.10 Inrush current waveform

Vin: 200VAC

Switch on phase angle
of input AC voltage
$»=0

Switch on phase angle
of input AC voltage
$=90"

Conditions

lin: 20A/DIV |

100ms/DIV

ol

lin: 20A/DIV |

100ms/DIV

TDK-Lambda

EVA2400

Vout : 100 %
Tout : 100 %
Ta : 25°C

< Iin

<~ Vin

<« Iin

<~ Vin

T-28



EVA2400

2.11 Input current waveform
Conditions Vout : 100 %
Tout : 100 %
Ta : 25C

Vin: 200VAC

< Iin

lin: 20A/DIV | 5ms/DIV

2.12 Leakage current characteristics

Conditions Ta : 25C
f : 60 Hz

| Vin: 170 ~ 265VAC |

3.0

2.5

2.0

1.5

1.0

Leakage current (mA)

0.5

0.0

160 180 200 220 240 260 280
Input voltage (VAC)
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2.13 Output ripple and noise waveform

C.V mode

| EVA150-16 |

Conditions

Normal Mode

Vout : 10mV/DIV | 5us/DIV

[EVA300-8 |

Vout : 10mV/DIV | 5us/DIV

| EVA600-4 |

Vout : 50mV/DIV | 5us/DIV

TDK-Lambda

EVA2400

Vin : 200 VAC
Vout : 100 o4
Tout : 100 o

Ta : 25°C

T-30



2.14 Electromagnetic interference characteristics

EVA2400

Conditions Vin : 200VAC
Vout : 100%
Iout : 100%
Conducted emission Ta : 25C
|EVA150-16 |
Phase : N
Point A L ! VCCI Class A
(182KHz) N QP Limit
Ref. Limit |Measure| Margin 705 /
Data| (dBuV) | (dBuV) (dB) F B
) J A\
QP | 790 | 559 | 231 Y \
E 4
AV | 66.0 | 490 | 170 | ~ * * VCCI Class A
20 f [T AV Limit
Point B ° o
(23.6MHz) :
Ref. Limit |Measurel Margin s 1.00 500 10.00 30.00
Data (dBuV) (dBuV) (dB) Frequency [MHz]
QP 73.0 32.7 40.3
AV 60.0 29.4 30.6
Phase : L
Point C LaBg vl VCCI Class A
(182kHz) ol QP Limit
Ref. Limit |Measure| Margin ?Of
Data| (dBuV) | (dBuV) (dB) — D
&0 J A
QP | 790 | 558 | 232 h \
5 .
AV 66.0 48.8 17.2 - W 3 * VCCI Class A
a0 Tl AV Limit
Point D 0
(23.8MHz) o
Ref. Limit |Measure| Margin ot ‘ Pl
Data| (@Buv) | (dBuv) (dB) 0.15 1.00 _— 500 10.00 [31\51)-}[[3
QP 73.0 36.5 36.5
AV 60.0 335 26.5

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

TDK-Lambda
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EVA2400

2.14 Electromagnetic interference characteristics
Conditions Vin : 200VAC

Vout : 100%
Tout : 100%

Conducted emission Ta : 25C
| EVA300-8 |
Phase : N
Point A RGO VCCI Class A
(183kHz) N QP Limit
Ref. Limit [Measure| Margin ?Oﬁ A
Data| (dBuV) | (dBuVv) | (dB) 4/ B
80 f
QP | 7190 | 520 | 270 | 4 \
AV | 660 | 455 | 205 | 40@ b VCCI Class A
o) | AV Limit
Point B 20 s
(24.3MHz) O
Ref' lelt Measure Margin %.15 0.50 1.00 B.00 10.00 30.00
Data (dBuV) (dBuV) (dB) Frequency [MHz]
QP 73.0 34.2 38.8
AV 60.0 29.3 30.7
Phase : L
Point C LdELs vl VCCI Class A
(183kHz) N QP Limit
Ref. Limit |Measure| Margin Lt C
Data| (dBuV) | (dBuv) | (dB) =

oy

R
QP | 79.0 | 51.6 | 274 LEa \

Lewel]

AV 66.0 453 20.7 VCCI Class A

AV Limit
Point D
(24.2MHz) :
Ref. Limit |Measure| Margin ot SRS ' L P
0.15 0.50 1.00 5.00 10.00 30.00
Data (dBuV) (dBuV) (dB) Frequency [MHz]

QP 73.0 39.6 33.4

AV 60.0 35.6 24.4

Limit of EN55011-A,EN55022-A,FCC-A are same as its VCCI class A.
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2.14 Electromagnetic interference characteristics

EVA2400

Conditions Vin : 200VAC
Vout : 100%
Tout : 100%
Conducted emission Ta : 25C
| EVA600-4 |
Phase : N
Point A HEG e VCCI Class A
(184kHz) N QP Limit
Ref. Limit |Measure mﬁ |
Data| (dBuV) | (dBuV) —
80 |
QP | 79.0 | 565 .
AV | 660 | 504 g 403, VCCI Class A
Point B .
(555kHz) 0}
Ref. Limit |Measure e
Data| (dBuV) | (dBuV) [MHz]
QP | 73.0 | 360
AV 60.0 33.8
Phase : L
Point C LaELs ! VCCI Class A
(184KkHz) N QP Limit
Ref. Limit |Measure 702
Data| (dBuV) | (dBuV) g D\
80 F
QP | 79.0 | 562 Lo \
AV | 660 | 49.9 4wl | VCCI Class A
. A Lﬂ " Y .L..M AV Limit
Point D 20; w JW‘ 1
(23.9MHz) of
Ref. Limit |Measure ol
0.15 5.00 10.00 30.00
Data| (dBuV) | (dBuV) [MHz]
QP | 73.0 | 373
AV 60.0 344

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

TDK-Lambda
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2.14 Electromagnetic interference characteristics

Radiated emission

Limit of EN55011-A,EN55022-A are same as its VCCI class A.
Indication is peak values.

EVA150-16

[dB( s W/ ml]
0

Horizontal

60 |

50

—eQr

40

Level

30 |

. %ﬁi

AV ﬁ

EVA2400

Conditions Vin :200VAC
Vout :100%
Tout :100%
Ta :25C
Vertical
[dB( e W/ m)]
O C
o —Qr
B0 %
E) 30@ .}\ A r\\ .A I

20 |
10 f 10 f
ol 0 :
30.0 50.0 100.0 200.0 300.0 30.0 50.0 100.0 2000 300.0
Frequeney [MHz] Frequency [MHz]
EVA300-8 Horizontal Vertical
[dB( w v/m)] [dB( /)]
0 nr
& L .
‘ |—<— QP ; |—<— QP
50 &
_ Wl 40 f
- 30 | \ " "W W i\
: A / W WA L LA Y )
A ot F \ '
20 iﬂw\‘ vi 20 [ \[)‘LW! v
10 f 10
ol ot
30.0 50.0 100.0 2000 300.0 30.0 50.0 100.0 2000 300.0
Frequency [MHz] Frequency [MHz]
EVA600-4 Horizontal Vertical
[dB( 2 V/m)] [dB( 1 V/m)]
0 [ o
80 g 60 [
i —*e —eor
50 | 5 f
w0l a0
T ER:
" F A ~w k A
| \ A A "
g m‘\«* N 20 [ L W, ha
10 10 f
0 L ol
30.0 50.0 100.0 200.0 300.0 30.0 50.0 100.0 2000 300.0
Frequency [MHz] Frequency [MHz]
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