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1. Evaluation Method
1.1 Circuit used for determination

Circuit 1 used for determination

AC POVVER(

SUPPLY
q

« Steady state data

+ Over current protection (OCP) characteristics
+ Over voltage protection (OVP) characteristics
+ Output rise characteristics

+ Output fall characteristics

+ Hold up time characteristics

Digital power meter

P.S.

AAA

Controlled Temp. Chanmber

Circuit 2 used for determination

AC POWER]
SUPPLY
¢

+ Dynamic load response characteristics

Digital power meter
=~ 1

Shunt Res.

Circuit 3 used for determination

Slide Res.

- Inrush current waveform

Dynamic dunmy
load

Load
oad

5L

Shunt Res.

Digital power meter

AC
Dynamic
Dip
Simulator

AC

Current probe

TDK-Lambda

Shunt Res.
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Circuit 4 used for determination

+ Output ripple and noise waveform

AC POWER
SUPPLY

Digital power meter

Configuration used for determination

150mm

+ Electro-Magnetic Interference characteristics
(a) Conducted Emission
[

Load

1.5m 50Q Cable

DRL60-1

Oscilloscope
Bandwidth : 20MHz

C1:0.1uF Film Cap.
C2 : 100uF Elect Cap.

DU.T. (2m X 2m)
Vertical Ground
D=80cm | D=40cm Reference Plane
EMI Test Receiver AMN 50€2/50uH N
Spectrum Analyzer
b H=80cm
Power Cable Stand
T I 1
Py 1
7J7' - O Power Source
Earth Horizontal Ground Plane
(b) Radiated Emission
D=3m
D.U.T.
EMI Test Receiver
Spectrum Analyzer _
Pre Amp.
Antenna
Power Cable
H=80cm
Stand
Turn Table
* {e
77T7— O Power Source
Earth Horizontal Ground Plane

TDK-Lambda



1.2 List of equipment used

DRL60-1

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL2054/DL9040
2 | DIGITAL MULTIMETER AGILENT 34970A
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
4 | CURRENT PROBE YOKOGAWA ELECT. 701930
5 | DYNAMIC DUMMY LOAD CHROMA 63030/63610
6 | AC SOURCE KIKUSUI PCR2000L
7 | AC SOURCE CHROMA 61605
8 | CONTROLLED TEMP. CHAMBER TABAI-ESPEC 63203
9 [ EMI TEST RECEIVER (Conducted Emission) | ROHDE & SCHWARZ ESCI-03
10 | LISN (Conducted Emission) ROHDE & SCHWARZ ENV216
11 | BICONICAL ANTENNA (Radiated Emission) | ETS*LINDGREN 3142C
12 | EMI TEST RECEIVER (Radiated Emission) ROHDE & SCHWARZ ESU 26
TDK-Lambda T-3




2. Characteristics

2.1 Steady state data

DRL60-1

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

| 12V | 1. Regulation - line and load Condition Ta:
lout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 12.071V | 12.071V | 12.071V | 12.072V 1mV 0.008%
50% 12.066V | 12.066V | 12.067V | 12.067V 1mV 0.008%
100% 12.061V | 12.061V | 12.061V | 12.062V 1mV 0.008%
load 10mV 10mV 10mV 10mV
regulation 0.083% | 0.083% | 0.083% | 0.083%
2. Temperature drift Conditions Vin
lout
Ta -20C +25C +71°C | temperature stability
Vout 12.001V [ 12,061V | 12.077V | 76mV | 0.633%
3. Start up voltage and Drop out voltage Conditions  Ta:
lout
Start up voltage (Vin) | 74.0VAC
Drop out voltage (Vin) [ 67.0VAC
24\/ 1. Regulation - line and load Condition Ta:
lout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 24.068V | 24.068V | 24.068V | 24.068V omvV 0.000%
50% 24.040V | 24.040V | 24.040V | 24.039V 1mV 0.004%
100% 24.011V | 24.011V | 24.011V | 24.011V omvV 0.000%
load 57TmV 57TmV 57TmV 57TmV
regulation 0.238% | 0.238% | 0.238% | 0.238%
2. Temperature drift Conditions Vin
lout
Ta -20°C +25C +71°C | temperature stability
Vout 24.034V | 24.011V | 23.928V | 106mV | 0.442%
3. Start up voltage and Drop out voltage Conditions  Ta:
lout

Start up voltage (Vin) | 63.0VAC
Drop out voltage (Vin) [ 51.0VAC
TDK-Lambda

25 C

: 115 VAC
: 100 %

25 C
: 100 %

25 C

1 115 VAC
: 100 %

25 C
: 100 %

T-4



(2) Efficiency vs. Output current

DRL60-1

Conditions Vin : 8 VAC ------
115 VAC - ——
: 230 VAC ——
: 265 VAC ———-
Ta : 25°C

12V |
100
90 ———
e T LT T
g 80
>
5
s 10
£
L
60
50
Output current (%)
24V |
100
90 |- e e e e e
S
>
2
3 70
2
L
60
50
Output current (%)
TDK-Lambda T-5



DRL60-1

(3) Input current vs. Output current
Conditions Vin : 8 VAC ------

: 115 VAC ———
: 230 VAC ——
: 265 VAC ———-
Ta : 25°C
12V |
1.4
1.2
X 10
lo:100% & 08 P e
Vin Input current § 0.6 — L
85VAC 1.189A 2 04 aine
115VAC 0.860A = v T e
230VAC 0457A 02 [ T e
265VAC 0.409A 0o =
0 20 40 60 80 100
Output current (%)
24V |
1.4
1.2
< 10 e
lo: 100% s 08 T
Vin Input current 3 06 / -7 >
85VAC 1.315A 2 ., P ———
115VAC 1.016A = v T ==
230VAC 0.612A 0.2 ==
265VAC 0.549A 0o EZ
0 20 40 60 80 100

Output current (%)

TDK-Lambda T



(4) Input power vs. Output current

12V
lo: 100%
Vin Input power
85VAC 63.74W
115VAC 62.21W
230VAC 61.26W
265VAC 61.20W
24V
lo: 100%
Vin Input power
85VAC 68.50W
115VAC 67.59W
230VAC 66.72W
265VAC 66.88W

Input power (W)

Input power (W)

70
60
50
40
30
20
10

70
60
50
40
30
20
10

Conditions Vin :

Ta:

DRL60-1

85 VAC ----
115 VAC —-—.
230 VAC ——
265 VAC ——-

25 C

rd

-~

20 40 60
Output current (%)

80 100

e

/

20 40 60
Output current (%)

TDK-Lambda

80 100
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2.2 Over current protection (OCP) characteristics

12V

24V

Conditions Vin: 85 VAC ------

Output voltage (V)

Output voltage (V)

18

15

12

30

25

20

15

10

115 VAC -------

230 VAC ———

265 VAC ———-
Ta: 25°C

\.\
W\

50 100
Output current (%)

150

yZ
Y

e
//

50 100
Output current (%)

TDK-Lambda

150

DRL60-1
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DRL60-1

2.3 Over voltage protection (OVP) characteristics

Conditions  Vin: 115 VAC

lout : 0 9%
Ta: 25 C
12V
Wit 1 1.7 M Sls/dy
OVP Point —
|
Vout — e
oV —
5V/DIV | 50s/DIV
Conditions  Vin: 230 VAC
lout : 0 9%
Ta: 25 °C
Wit 1 1.7 M Sls/dy
OVP Point —
Vout — fmonen
oV —
5V/DIV 50s/DIV

TDK-Lambda T-9



DRL60-1

2.3 Over voltage protection (OVP) characteristics

Conditions  Vin: 115 VAC

lout : 0 9%
Ta: 25 C
24V
[ HEL e/ dy
OVP Point —
Vout — e
oV — -
10V/DIV | 50s/DIV
Conditions  Vin: 230 VAC
lout : 0 9%
Ta: 25 °C
[CHEL Sils/di
OVP Point —
Vout — e
OV s o S 85
10V/DIV | 50s/DIV

TDK-Lambda T-10



2.4 Output rise characteristics

12V |

lout : 0%

Conditions

DRL60-1

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

25 °C

Vin :

Ta:

lout : 100%

L

DCBA

il

Vout

ov

e 1T H

Sllma/dv

| DCBA
r |
— - —

5V/DIV

| 500ms/DIV

lout : 100%

Sl div

Man 1.2 M

DCBA

5V/DIV | 500ms/DIV
| 24v | lout : 0%
W S TEW S0/ v]
DCBA
| Vout ;
oV

10V/DIV

500ms/DIV

10V/DIV

|  500ms/DIV

TDK-Lambda
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2.5 Output fall characteristics

DRL60-1
Conditions  Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25C
| 12v | lout : 0% lout : 100%
ok 4 85 (e Towml : B k el
AB D AB C D
I Vout, NS
=
N b
ov L el
Vin p. ﬂ ﬂl f\l ﬂ
1:'
UV
5V/IDIV | 50s/DIV 5VIDIV 50ms/DIV
| 24V | lout : 0% lout : 100%
W TE W Trd W TE N ETTT
ABCD AB ? D
Vout L !
‘H,I‘.l '\ \
I\I'. \1 WI‘
OV, \ |
o nd 111}
10v/DIV 50s/DIV 10v/DIV 50ms/DIV

TDK-Lambda

T-12



DRL60-1

2.6 Hold up time characteristics
Conditions Vin : 115 VAC ------
230 VAC ——
Ta : 25°C
[ oV ]
1000
5} \.\ A
g 100 e —
% - - I =
=) S —
T ~=3= =
I T
10
0 20 40 60 80 100

Output current (%)

[ 22V ]
1000
g \\ \
£ 100 .
= == <
= === Ss~a
E ~~~~~~
e - B e s s A o
T | S e
10
0 20 40 60 80 100

Output current (%)

TDK-Lambda T13



DRL60-1

Conditions Vin: 115 VAC
lout : 25 %<«>» 75 %
(tr = tf = 75us)

2.7 Dynamic load response characteristics

Ta: 25°C
| 12V |
[TIEEL] ey [CRRET] Wi
\Vout
h 1 L YV <+“—> Mﬁww
lout
500mV/DIV 2ms/DIV 500mV/DIV 200us/DIV
+0.70% -0.63% +0.67% -0.62%
| 24V |
[“HEL e [CHEL] 00

A VWA A VW ~Joug Pt T "

: | | i Iou: W

[—— [——— 0%

500mV/DIV 2ms/DIV 500mV/DIV 200us/DIV
+0.70% -0.63% +0.67% -0.62%

TDK-Lambda




2.7 Dynamic load response characteristics

DRL60-1

Conditions Vin: 230 VAC
lout : 25 %<«>» 75 %
(tr = tf = 75us)
Ta: 25 C
| 12V |
[TIEEL] ey [CRRET] Wi
Vou5
I 1 : i UL
lout
H IM H W
500mV/DIV 2ms/DIV 500mV/DIV 200us/DIV
+0.69% -0.63% +0.68% -0.65%
| 24V |
[CHEL s/ Man 1.2 M 200ue/de
Ao N e M ‘MW\N
lout
500mV/DIV 2ms/DIV 500mV/DIV 200us/DIV
+0.50% -0.40% +0.70% -0.60%
TDK-Lambda
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DRL60-1
Conditions Vin : 115 VAC

2.8 Response to brown out characteristics

lout : 100 %
A : Output voltage does not drop. Ta : 25°C
B,C : Output voltage drop down not reaching 0V.
D : Output voltage drops until OV.
12V |
Main 2 1.25 M 50ms/div
I ' — Vout
A =20ms
B =25ms \
- - - — OV
C =35ms
D =39ms
5V/DIV | 50ms/DIV
| 24v |
Main : 1,25 M Slms/ v
— Vout
A=25ms
B=33ms
— OV
C=40ms
D=50ms
W=V vi
10V/DIV | 50ms/DIV

TDK-Lambda T-16



2.8 Response to brown out characteristics

Conditions

A : Output voltage does not drop.
B,C : Output voltage drop down not reaching 0V.
D : Output voltage drops until OV.

12V

A =119ms
B =129ms
C =133ms

D = 139ms

Main 2 1.5 M 50ms/div

ABCD

AL

5V/IDIV 50ms/DIV

24V

A=110ms

B=124ms

C=131ms

D=140ms

Man : 1.25 M 5 0mes/ v

ABCD

=AY

10V/DIV 50ms/DIV

TDK-Lambda

DRL60-1

Vin : 230 VAC
lout : 100 %
Ta : 25°C

<— Vout

— 0V

— Vin

<— Vout

— 0V

<~ Vin

T-17



2.9 Inrush current waveform

12V

Switch on phase angle of input AC voltage

LT ) T/ 0

e AMAAAMAMAAMAAMAAMMAN

5A/DIV |  100ms/DIV

Switch on phase angle of input AC voltage

LT ) T/ 0

10A/DIV. |  100ms/DIV

TDK-Lambda

lin

Vin

DRL60-1

Vin: 115 VAC
lout : 100 %
Ta: 25C

(Cold start)

Conditions

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

LT ) T/ 0

= WAVAMAVAAVAMAMAMAMMANAT

10A/DIV. |  100ms/DIV

Vin: 230 VAC
lout: 100 %
Ta: 25C
(Cold start)

Conditions

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

LT ) T/ 0

20A/DIV. |  100ms/DIV

T-18



DRL60-1

2.9 Inrush current waveform

24\ Conditions ~ Vin: 115 VAC
lout: 100 %
Ta: 25°C
(Cold start)
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
$ =0° » =90°
W T 5H T/ drd W 15N T
|
lin ‘
Vin
—WWWAWAWAWAWWAWAWWM ¢ =AW
5A/DIV |  100ms/DIV 10A/DIV. [  100ms/DIV

Conditions  Vin: 230 VAC
lout: 100 %
Ta: 25C

(Cold start)

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

LR F-1] [ Wan - 15 & T e )

EYRRITET PERAAARARAALY

FEadapaadnant

10ADIV | 100ms/DIV 20ADIV. | 100ms/DIV

TDK-Lambda T-19



2.10 Switching frequency

| 12V |

Conditions: Vin = 115Vac, load = 0%

DRL60-1

Condition: 25 °C

Conditions: Vin = 115Vac, load = 0%

[THEL e/ Min: 1.2 M s/t
Zoom
Iy I |
M - l i S !
v v -
<O—V> " i Iu'! I v
100Vv/DIV 2ms/DIV 50V/DIV 5us/DIV
Result Fsw=0.24kHz Result Fsw=104kHz
Conditions: Vin = 115Vac, load = 50% Conditions: Vin = 115Vac, load = 100%
BN pryrn Hin 1.3 N sl
| ! i | ] | | | | |
I ! h, . 1) | ! | | lfb——. r— I}-«-— r—-m :*p-
. | i | | ,» =
{ i V i Vds
50V/DIV 5us/DIV 50V/DIV 5us/DIV
Result Fsw=85.4-98kHz Result Fsw=85.6-98.4kHz
TDK-Lambda

T-20



2.10 Switching frequency

12V |

Conditions: Vin = 230Vac, load = 0%

Man: 15N

nsi/ v

100V/DIV

2ms/DIV

Result

Fsw=0.158kHz

Conditions: Vin = 230Vac, load = 50%

L HEL Ll
[} | | L '
T | ! Wil By ™
I . i | i i.v: | I\
- b - - [
100Vv/DIV 5us/DIV
Result Fsw=85.3-98.2kHz

Zoom

Vds

ov

Vds

ov

Condition :

DRL60-1

25°C

Conditions: Vin = 230Vac, load = 0%

Man 1N

i i V V )
100V/DIV 5us/DIV
Result Fsw=105kHz

Conditions: Vin = ZgOVac, load = 100%

TEN e/

g - | - P - | \ by
100V/DIV 5us/DIV
Result Fsw=85.5-97.5kHz

TDK-Lambda
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DRL60-1

2.10 Switching frequency

24\ |
Condition: 25 °C
Conditions: Vin = 115Vac, load = 0% Conditions: Vin = 115Vac, load = 0%
Main 1.2 M 1me/div Main < 1.25 M N/t
Zoom
\ M TIRLITR "

TR AR it

L L L i
|l|‘“\‘ |||“|} M,\‘ |\f(,‘ \H‘H

| | ) |

\l‘I“H !. \[i“‘ ‘HJLJ‘ |r\|\il‘i' l!M'

<o, | v } |{‘ \” I \w/ ¥ | \‘ |

o U,’UHIVH\

> I / J v J

50V/DIV 1ms/DIV 50V/DIV 5us/DIV
Result Fsw=0.328kHz Result Fsw=104.8kHz

Conditions: Vin = 115Vac, load = 50% Conditions: Vin = 115Vac, load = 100%

Wain = 1.25 M Sus/div Main = 1.25 M Sus/diy

B I

| I |

ll %ﬁ I 0f| -

| 1l l ' i

| | -

\v“ m lH/ U vd I' !
! PEALIG . |
~ e UL

- - - — — e

50V/DIV 5us/DIV 50V/DIV 5us/DIV

Result Fsw=87-97.8kHz Result Fsw=89-94.7kHz

TDK-Lambda T-22



2.10 Switching frequency

24V

Conditions: Vin = 230Vac, load = 0%

Wein < 1.2 M Tms/div

100V/DIV

1ms/DIV

Result

Fsw=0.219kHz

Conditions: Vin = 230Vac, load = 50%

Zoom

Vds

ov

DRL60-1

Condition: 25 °C

Conditions: Vin = 230Vac, load = 0%

~-\Imb\{\‘\wf' v\fﬂp\ﬂln\ﬂpﬂ{\h
VT
‘I‘ l l|t‘ M H\I‘ lJ V ‘| |IJ l
[ e e S R A
| (S —
o
100V/DIV | 5us/DIV
Result Fsw=105kHz

Conditions: Vin = 230Vac, load = 100%

Main : 1.2 M s/t MWain £ 1.25 M Sus/div
o, w b o L -
I R |
‘,HE \HJ \iv ‘\J‘
A VY | N
I '
} ! Vds | | ‘
| i Il | t
- » " » ¥, e - - i
100V/DIV 5us/DIV 100V/DIV 5us/DIV
Result Fsw=87-93kHz Result Fsw=87-94kHz
TDK-Lambda T-23



2.11 Output ripple and noise waveform

DRL60-1

Conditions Vin: 115 VAC
Ta: 25 C
12V lout : 0% lout : 100%
LR L) Cpe Wan 1 BLE iy
)4 _
> WWMWM
50mV/DIV | 5ms/DIV 50mV/DIV 5us/DIV
24V lout : 0% lout : 100%
Wi s 055 M ey Han 30T K Simddi
U4 . , )
50mV/DIV 5ms/DIV 50mV/DIV Sus/DIV
TDK-Lambda T-24



2.11 Output ripple and noise waveform

DRL60-1

Conditions Vin: 230 VAC
Ta: 25 C
12V lout : 0% lout : 100%
LE TR L) Epei Wan 1 BLE iy
. og
T i I R
50mV/DIV | 5ms/DIV 50mV/DIV Sus/DIV
24V lout : 0% lout : 100%
[CIRET Eredi [T G
P N ——— '
50mV/DIV 5ms/DIV 50mV/DIV Sus/DIV
TDK-Lambda T-25



2.12 Electro-Magnetic Interference characteristics

Conditions

Conducted Emission

12V |
Point A 80T -
L -Pomt:A
(0.188MHz) 7ot
Ref. Limit [Measure i

DRL60-1

115 VAC
100 %
25 C

Phase : L

EN 55022 Class B
QP Limit

607 |

Data| (dBuV) | (dBuV)

i
50T

QP | 644 | 538 L eS—— !
40‘, “ ‘r«‘ ‘ Hﬂ”‘ \‘wbl\‘ L_J»)W\ JLJ MMMMMMWMWWW“MWWNWMM
AV | 544 | 424 A ‘{
|

\
\
|

\
\
|
I

=AY

.
1

EN 55022 Class B
AV Limit

Point B 80

(0.194MHz) ok
Ref. Limit [Measure

150k 300 400 500 800 1M 2M M 4M M 6

30M

Phase : N

EN 55022 Class B
QP Limit

P

Data| @Buv) | (dBuv) dl '

50T | |

QP 63.8 54.0 L

AV 53.8 43.6 L

|
I

M SR, ‘ !
e W““”“MMMMWW*MWWWMWWMM

%MWW AV Limit

EN 55022 Class B

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

TDK-Lambda

150k 300 400 500 800 1M 2M 3M 4 M 6

30M

T-26



2.12 Electro-Magnetic Interference characteristics

Conducted Emission

12V |
Point A
(0.194MHz)
Ref. Limit [Measure
Data| (dBuV) | (dBuV)
QP 63.8 58.6
AV 53.8 48.6
Point B
(0.194MHz)
Ref. Limit [Measure
Data| (dBuV) | (dBuV)
QP 63.8 58.9
AV 53.8 48.3

80T

50 T

DRL60-1

Conditions  Vin 230 VAC
lout : 100 %
Ta : 25 C
Phase : L

EN 55022 Class B
QP Limit

]
RN WMWWWWMWWWMWW

WW“

<_,
]
EN 55022 Class B

MMMW AV Limit

80T

70

60

0k 300 400 500 800 1M M M 40 5M 6 8 10M

20M 30M

Phase : N

EN 55022 Class B
QP Limit

P

=

T “WMMWWMM

W

r“’h” W‘{
|
‘ 1

\ L

g

EN 55022 Class B
AV Limit

+—t + + + + +— + +
800 1M 21 M 40 5M 6 8 10M

+ i
20M 30M

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

TDK-Lambda
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DRL60-1

2.12 Electro-Magnetic Interference characteristics

Conducted Emission

24V |
Point A
(0.195MHz)
Ref. Limit [Measure
Data| (dBuV) | (dBuV)
QP 63.7 55.0
AV 53.7 425
Point B
(0.195MHz)
Ref. Limit [Measure
Data| (dBuV) | (dBuV)
QP 63.7 55.1
AV 53.7 44.0

+ + + —t
50k 300 400 500

"1

w0t QP Limit

S
{—

Conditions  Vin 115 VAC
lout : 100 %
Ta : 25 C
Phase : L
EN 55022 Class B
QP Limit

JL

EN 55022 Class B
AV Limit
YT NRA——

+—t + + + + ——t—— + + i
800 1M 2M M 40 5M 6 8 10M 20M 30M

Phase : N
EN 55022 Class B

.
]

EN 55022 Class B
AV Limit

+—t + + + + ——t—— + + i
800 1M 24 M 40 5M 6 8 10M 20M 30M

t t t —t
150k 300 400 500

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

TDK-Lambda T-28



DRL60-1
Conditions  Vin : 230 VAC

2.12 Electro-Magnetic Interference characteristics

lout : 100 %
Ta : 25 C
Conducted Emission
24V |
Phase : L
Point A s0T
(0.195MHz) I EN 55022 Class B
' QP Limit
Ref. Limit [Measure

Data| (dBuV) | (dBuV)

.
]

QP 63.7 60.1

AV 53.7 49.0 EN 55022 Class B

AV Limit
0 t t t t——t—t—t t t t t t——t—t—t t t i
150k 300 400 500 800 1M 2M 3M M 5M 6 8 10M 20M 30M
Phase : N
Point B 0
. EN 55022 Class B
(0.195MHz) w QP Limit

Ref. Limit [Measure
Data| (dBuV) | (dBuV)

| —
1

QP 63.7 57.2

AV 53.7 48.0

T |
WWWMMWMMWMWM EN 55022 Class B
AV Limit

+ + + ———t+—t + + + + ——t—t + + i
150k 300 400 500 800 1M il 34 44 5M 6 8 10M 20M 30M

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.
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2.12 Electro-Magnetic Interference characteristics

Radiated Emission

DRL60-1

Conditions  Vin : 115 VAC
lout : 100 %
Ta : 25 C

EN 55022 Class A
QP Limit

.

EN 55022 Class A
QP Limit

.

12V |
Polarity : HORIZONTAL
Point A
(130MHz) —
Ref. Limit [Measure [Point:A |
Data| (dBuV) | (dBuV) |
QP 50.0 449
* vn/\,
e
memf
Nk T T
M 5] ™™ oM M M 5M M 1G
Polarity : VERTICAL
Point B
(130MHz)
Ref. Limit |Measure [Point:B |
Data| (dBuV) | (dBuV) |
QP 50.0 45.0 /[g\’/
X\ [\

il

M

SM ™ 10Mm

M M M TM 16

Limit of EN55011-A,VCCI-A,FCC-A are same as its EN55022 class A.
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DRL60-1

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25 C

2.12 Electro-Magnetic Interference characteristics

Radiated Emission

12V |
Polarity : HORIZONTAL
Point A &0
(130MHz) EN 55022 Class A
© P Limit
Ref. Limit |Measure QP Limi
@ IPoint:AI
Data| (dBuv) | (dBuVv) I | | —
QP 50.0 41.6 o
') NN‘*\
i .l
D y |
W
0 N\ KV A WWM
10
03]\/I M ™M 100m a2M M 3m oM 1G
Polarity : VERTICAL
Point B :Y
(130MHz) - (Egl;l iisr(T)]iztz Class A
Ref. Limit [Measure . .
Data| (dBuv) | (dBuv) @ |Point:B | | 4—,
QP 50.0 38.3 @ \
® [
Y " m AR et
D W —
i U Ty
10
OC{M S0} ™™ 100M M M 3M M 1G

Limit of EN55011-A,VCCI-A,FCC-A are same as its EN55022 class A.
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DRL60-1

2.12 Electro-Magnetic Interference characteristics

Radiated Emission

Conditions  Vin : 115 VAC
lout : 100 %
Ta : 25 C

24V |
Polarity : HORIZONTAL
Point A 0
(160MHz) - EN 55022 Class A
Ref. Limit |Measure QP Limit
Data| (dBuV) | (dBuV) Y | 4_,
QP | 500 | 35.3 ) [Point:A |
[0
0 " WVt i it
10
OEI‘NI M M 100M 20M 3m 50M oM 1G
Polarity : VERTICAL
Point B o
(45MH?2z) - EN 55022 Class A
Ref. Limit |Measure |Point:B | QP Limit
Data| (dBuV) | (dBuV) Y | 4_,
V4
QP 50.0 43.1 ey e
0 X
10
OEDVI M M 100M M 30M 50M oM 1G

Limit of EN55011-A,VCCI-A,FCC-A are same as its EN55022 class A.
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DRL60-1

2.12 Electro-Magnetic Interference characteristics

Radiated Emission

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25 C

24V |
Polarity : HORIZONTAL
Point A )
(160MHz) - EN 55022 Class A
Ref. Limit [Measure QP Limit
Data| (dBuv) | (dBuv) o | 4_|
QP 50.0 35.6 D |Point:A |
Q0
o
» o P, e ad
NER S e
10
0 M M ™ 100M a20M M 30om oM 1G
Polarity : VERTICAL
Point B o)
(45MHz) - _ g’; ii%.ztz Class A
Ref. Limit [Measure |Pomt:B |
Data| (dBuv) | (dBuv) &0 | 4—,
QP 50.0 42.6 0 {
L~V B
[0
® fm\/’“\\w - it
- MWJLWM e
10
0 M So\} ™™ 100M a2M oM 50M oM 1G

Limit of EN55011-A,VCCI-A,FCC-A are same as its EN55022 class A.
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DRL60-1

2.12 Electro-Magnetic Interference characteristics

Radiated Emission

Conditions  Vin : 115 VAC
lout : 100 %
Ta : 25C
External coil :
Input :H19*13*11P DN10OH(DMEGC), 6 paired turns
Output : H19*13*11P DN100H(DMEGC) , 3 paired turns

12V |
Polarity : HORIZONTAL
Point A &
(107MHz) -
Ref. Limit |Measure EN 55022 Class B
Data| (dBuVv) | (dBuv) o [Point:A | QP Limit
QP 40.0 33.5 o / 4—,
o |
3) JJ/M\ M
M) M
10
0 M M ™™ 10om M oM 50Mm oM 1G
Polarity : VERTICAL
Point B o
(30MH?2) -
Ref. Limit [Measure . . EN 55022 Class B
Data| (dBuv) | (dBuv) ® |Point:B | QP Limit
QP 40.0 35.2 4—,

e
N

o T e W
» T

10

03]\/| M o 100M M 30oM 50M oM 1G

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.
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DRL60-1

2.12 Electro-Magnetic Interference characteristics

Radiated Emission

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25C
External coil :
Input :H19*13*11P DN10OH(DMEGC), 6 paired turns
Output : H19*13*11P DN100H(DMEGC) , 3 paired turns

12V |
Polarity : HORIZONTAL
Point A &
(200MHz) -

Ref. Limit |Measure o EN 55022 Class B
Data| (dBuV) | (dBuV) QP Limit
QP | 400 | 313 D PointA | —

. \

-~ MM

) NN MW

MM W
10
OC{M M oM 100M oM oM 50M oM 1G
Polarity : VERTICAL

Point B o
(30MH?2) o

Ref. Limit |Measure o EN 55022 Class B

Data| (dBuV) | (dBuV) | — QP Limit
P0|nt.B|
QP | 40.0 | 342 ® | -
0

M TV ™ 10Mm 20M oM M M IG

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.
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DRL60-1

2.12 Electro-Magnetic Interference characteristics

Radiated Emission

Conditions  Vin : 115 VAC
lout : 100 %
Ta : 25C
External coil :
Input :H19*13*11P DN10OH(DMEGC), 6 paired turns
Output : H19*13*11P DN100H(DMEGC) , 3 paired turns

24V |
Polarity : HORIZONTAL
Point A LY
(32MH?2) o
Ref. Limit |Measure EN 55022 Class B
Data| (dBuVv) | (dBuv) ® QP Limit
0
QP | 400 | 259 oointA | | M-
Q0
o ﬂ\\ N vmwm g e ]
. Nl
03]\/I M ™M 100M 20M M 50M oM 1G
Polarity : VERTICAL
Point B &0
(40MHz) -
Ref. Limit |Measure . . EN 55022 Class B
Data| (@Buv) | (dBuv) ® |Point:B | QP Limit
QP | 400 | 338 ® ]

D
D \ | Y R Y

WOV S Ve

am M 7™ 1M M M M WM 16

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.
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DRL60-1

2.12 Electro-Magnetic Interference characteristics

Radiated Emission

Conditions  Vin : 230 VAC
lout : 100 %
Ta : 25C
External coil :
Input :H19*13*11P DN10OH(DMEGC), 6 paired turns
Output : H19*13*11P DN100H(DMEGC) , 3 paired turns

24V |
Polarity : HORIZONTAL
Point A &
(32MH?2) -
Ref. Limit |Measure EN 55022 Class B
Data| (dBuVv) | (dBuv) ® QP Limit
QP | 400 | 259 ® [Point:A | —
Q0
it
10
OECM M oV 100M M oM 50M oM 1G
Polarity : VERTICAL
Point B &
(40MHz) -
Ref. Limit |Measure . . EN 55022 Class B
Data| (dBuv) | (dBuv) ® |Point:B | QP Limit
QP | 400 | 338 ® p—

h~~F
- el
0 A PR IV Wy N
V\WN“NIWM Ry T
10
OEIM M ™M 100M oM oM 50M oM 1G

Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.
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DRL60-1
2.13 Limit power source (UL1310 class2)

Conditions Vin ; 115 VAC
Ta: 25 C
— =— — — Limit of 100W
——r == Limit of 8A

24V |

Output voltage vs. Output current

O.C.P condition
Basic protection function - Over current protection.

30

Vout: 28V / \

Vout: 24V N N
N

N
ul

N
o

Output voltage (V)
S &
/
/
/
/
!
!
!
/

Output current (A)

Single fault condition
Disable over current protection function by shorting the current sense resistor.

30 + <
\
‘Vout: 28V 7 N
25
— "Vout: 24V N
a E ou \\
o 20 T / / S
ERL: <o
2.0 F )
= 10 +
o C //
5+
O |||||||||||||||||||||||||||||||||||||||||||||
0 2 4 6 8 10

Output current (A)
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DRL60-1
2.13 Limit power source (UL1310 class2)

Conditions Vin ; 230 VAC
Ta: 25 C
— =— — — Limit of 100W
——r == Limit of 8A

24V |

Output voltage vs. Output current

O.C.P condition
Basic protection function - Over current protection.

30 ~
\
Vout: 28V \

2 /
— - Vout: 24V N
> r ou / / \ <
~~ 20 ~
F ~
g / / T1s
§ 15 : y ~<_ \
R / )
< 10
° I //

5+

O |||||||||||||||||||||||||||||||||||||||||||||

0 P 4 6 8 10

Output current (A)

Single fault condition
Disable over current protection function by shorting the current sense resistor.

30

. \

Wout: 28V

C \
25 /

Vout: 24V / / M
20 | RS

r ~

N // S
15 | / =

10

Output voltage (V)

Output current (A)
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DRL60-1

Conditions Vin : 230 VAC
lout : 100 %
Ta : 25°C

2.14 Harmonic current characteristics

Harmonic current(A)

10.000

1.000 N =

oo LI LEL ~~—_ |EC61000-3-2 Limit (class A)
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 Number
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