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Test results are reference data based on our measurement condition.
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DRJ15

1. Hl7E )% Evaluation Method
1.1 JHIEEE  Circuit used for determination

HIEF#E1 Circuit 1 used for determination
. %%4%5 P Steady state data
WERY 7 MM Warm up voltage drift characteristics
. Hjjﬂ%%ﬂﬁfaﬁq%a P Hold up time characteristics
IS E B30 R Output rise characteristics
. Hjjj SED RN R Output fall characteristics

108 BB O R R Over current protection (OCP) characteristics
SIS AR e e Over voltage protection (OVP) characteristics
- NI e Rk Response to brown out characteristics
* NIRRT Input current waveform
* 1 AR R ) Input current harmonics

Digital power meter

oO—
ACPower

supply

Loa%

Shunt res.

O

Current probe

Controlled temp. chamber

HEE] 2 Circuit 2 used for determination
CEEINE (AfTAZ) $PE Dynamic load response characteristics

Digital power meter

Dynamic dummy load

C

ACPower
supply

C

Shunt res.

Output current waveform
Tout 50% <==> 100%
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JHEE#43 Circuit 3 used for determination
AT = (22 AEW) W Inrush current waveform

Digital power meter

D e N

Dynamic Load
dip I S.

simulator

Slide Reg.

Current probe Shunt res.

HIEE#4 Circuit 4 used for determination
U—7E iRt Leakage current characteristics

Digital power

Isolation
trans
Load
o Leakage %
AC Power
current
supply
meter
}
L=
) AC AC )
Shunt res.
FG FGO

HZE [R5 Circuit 5 used for determination
VTN AT Output ripple and noise waveform

Digital power meter

Oscilloscope

Bandwith : 20MHz

oaxial cable

ACPower 1.5m 50Q

supply

R :50Q
C1: 0.1uF Film cap.
C2 : 100uF Elect cap.
C3 : 4700pF Ceramic cap.
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¢ _Configuration used for determination

*EMIKFM:

(a) M IG T REIE (JFHE /A X)
Conducted Emission

EMI Test receiver
spectrum analyzer

—

Ll AR e B
AMN 50Q/50uH

PERRBERR
D.UT.

Vaw

DRJ15

Electro-Magnetic Interference characteristics

DINL— VIR AR B
DIN rail installation fixture

T E AL E R A
(2m X 2m)
Vertical ground

D=40cm reference plane

~

/

IR —7 v
Power cable

H=80cm

KR i

Horizontal ground plane

(b) MEEFEIIRE (/A X)

Radiated Emission

EMI Test receiver
spectrum analyzer
pre amp.

A

Antenna

Turn table

BEEE

PERAMR SR

D.U.T.

D=3m
L. wRS—T
T Y77 Power cable
VAN
_ N =
S =T =T ) Stand

O AFEIR
AC Power supply

; DINL— L HfH5 B

DIN rail installation fixture

H=80cm

|||—0

[¢

KR A

Horizontal ground plane
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1.2 5 H I ER 45 List of equipment used

1.3

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054 / DL1740EL
2 | DIGITAL MULTIMETER AGILENT 34970A
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
4 | CURRENT PROBE YOKOGAWA ELECT. 701928 /701930
5 [ DYNAMIC DUMMY LOAD TAKASAGO FK-200L / FK-400L
6 | DYNAMIC DUMMY LOAD KIKUSUI PLZ150U
7 | DUMMY LOAD PCN PHF250 SERIES
8 [ ISOLATION TRANS MATSUNAGA 3WTC-50K
9 | CVCF TAKASAGO AA2000XG
10 | CVCF KIKUSUI PCR4000L
11 | CVCF NF ES10000S
12 | LEAKAGE CURRENT METER HIOKI 3156
13 | DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
14 | CONTROLLED TEMP. CHAMBER ESPEC PL-1KP / SH-240
15 | EMI TEST RECEIVER / SPECTRUM ANALYZER | ROHDE & SCHWARZ ESCI
16 | PRE AMP. SONOMA 310N
17 | AMN SCHWARZBECK NNLKS8121
18 | ANTENNA SCHWARZBECK CBL6111D
19 | HARMONIC / FLICKER ANALYZER KIKUSUI KHAI1000
20 | SINGLE-PHASE MASTER NF 4420
21 | REFERENCE IMPEDANCE NETWORK 20A NF 4150
22 | MULTI OUTLET UNIT KIKUSUI OTO01-KHA

A 4 Load conditions
*ASVBEENRIOVACK DA . FRRDLBVIH T AL —T 4 7R LEETT,
Output derating is needed when input voltage is less than 90VAC.

Output voltage : 24V

Vin Tout : Full load 24V
90 - 265VAC 100% 0.63A
85VAC 80% 0.50A
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2. Rt T — 4

2.1 FRetE

Characteristics

Steady state data

() AJy-Efnf - IREEZE N, H ) - T R+

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

24V
1. Regulation - line and load Condition Ta: 25 °C
Iout\ Vin | 90VAC | 100VAC | 230VAC [ 265VAC line regulation
0% 24.012V | 24.011V | 24.010V_| 24.009V 3mV 0.013%
50% 24.018V | 24.017V | 24.017V | 24.017V ImV 0.004%
100% 24.015V | 24.015V | 24.014V | 24.014V ImV 0.004%
load 6mV 6mV 7mV 8mV
regulation | 0.025% [ 0.025% | 0.029% | 0.033%
2. Temperature drift Conditions Vin : 100 VAC
Iout : 100 %
Ta -10C +25°C +55°C | temperature stability
Vout 23.986V | 24.015V | 24.014V | 29mV [ 0.121%
3. Start up voltage and Drop out voltage Conditions Ta : 25 °C
Iout : 100 %
Start up voltage (Vin) 41VAC
Drop out voltage (Vin) | 36VAC
2) VTN I AR BRI AT EIE
Ripple noise voltage vs. Input voltage
Conditions Ta: -10 C -
25°C ———
24V »C ——
=09 - 0
140 lo=0% 140 Io =100%
120 e 120
> - Bl I L >
E100 — e E100
o 0]
50 &0
£ 80 £ 80
S S
> >
2 60 2 60
.é .g
o 40 P 40 .
& 2 R R S
= 20 2 20 B S e S .
0 0
50 100 150 200 250 100 150 250
Input voltage (VAC) Input voltage (VAC)
TDK-Lambda 8/18
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(3) - SR A

Efficiency and Power factor vs. Output current

DRJ15

85 VAC -------
100 VAC — - -
230 VAC ———
265 VAC ———-
Ta: 25°C

Conditions Vin :

24V
90 0.8
85 e ’;"‘: e 0.7
L ;
i /
3 80 y 4 5 0.6
< i/ 5 | S
2 2 & PR
275 4’ <05 o
ME .
=70 ~ 0.4 ———
/ // -
65 0.3 77
/
60 0.2
0 20 40 60 80 100 0 20 40 60 80 100

Output current (%)

(4) N1 1% H )R

Input power vs. Output current

Output current (%)

8 VAC -~
100 VAC — — -
230 VAC ———
265 VAC ———-
Ta: 25°C

Conditions Vin :

24V
20
Vin Input power /
Tout : 0%
15 v
85VAC 0.33W =
100VAC 0.33W < /
230VAC 0.42W 2 10 ¢
265VAC 0.41W g
E
g 5
0 /

0 20 40 60 80 100
Output current (%)
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(5) ANJyaE ks ) i

Input current vs. Output current Conditions Vin: 85VAC -------
100 VAC - - -
230 VAC ——
265 VAC ———-
24V Ta: 25°C
0.4
Vin Input current
Iout : 0%
03 >
85VAC 0.013A < e
100VAC 0.012A g e
230VAC 0.017A 502
o ffz’/
265VAC 0.019A H //
= st //
— 0.1 e =
7 =1
e =
Z
0.0
0 20 40 60 80 100
Output current (%)

2.3 ) PR A

Hold up time characteristics

2.2 WERY 7 Mk
Warm up voltage drift characteristics

Conditions Vin: 100 VAC Conditions Vin: 100 VAC ——

Tout: 100 % 230 VAC -------
Ta: 25°C Ta: 25°C
24V 24V
0.4 1000
S 02 ~ <
= £ T
S p =
% 00 [N £ 100 ™
2 =
Z S
= = T~
% -0.2 an) -
o
-0.4 10

0 20 40 60 80 100
Output current (%)

o 1 2 3 4 5 6 7 8
Time (hours)
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2.4 HIISED EDORE

Output rise characteristics

24V

Tout : 0%

D C BA

il

i
|

Conditions Vin :

Ta:

DRJ15

90 VAC (A)
100 VAC (B)
230 VAC (C)
265 VAC (D)

25°C

Tout : 100%

DC BA

—Vout—

N
i

|
|

<~ Vin —

10V/DIV 200ms/DIV 10V/DIV | 200ms/DIV
2.5 AL H T AR
Output fall characteristics Conditions Vin: 90 VAC (A)
100 VAC (B)
230 VAC (O)
265 VAC (D)
Ta: 25°C
24V
Iout : 0% Iout : 100%
A‘ B A‘ ‘B C D
| |
\\\ H\/Ollt \\ T \
— 0V — \
. VA
==l
10V/DIV 5s/DIV 10V/DIV 50ms/DIV
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2.6 it FE HiL PR R
Over current protection (OCP) characteristics Conditions Vin : 100 VAC
Ta:-10°C -------
25C - - -
24V 55C ——
25
20 /
2
g s
s 15
- /
H .
= 10
S //
5 /’
0
0 50 100 150 200 250
Output current (%)
2.7 e PR R
Over voltage protection (OVP) characteristics Conditions Vin : 100 VAC
Iout: 0%
Ta: 25°C
24V
/OVP Point
Vout —
ov —
10V/DIV 2s/DIV
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2.8 WWPEICE (ATRZL) R
Dynamic load response characteristics Conditions Vin : 100 VAC
Tout: 50 % <>100%

(tr = tf = 50us)
Ta: 25C

24V
f=100Hz f=1kHz

___-———-(\’\--(—V0ut—)\“~*\w//f'\\v et

[h—\ o~ \
: —— ‘— «— Jout — —

—Iout:0%—

200mV/DIV 2ms/DIV 200mV/DIV 200us/DIV
+0.30% -0.30% +0.25% -0.25%
2.9 N7 E#T R
Response to brown out characteristics Conditions Vin : 100 VAC
Ta: 25°C
e Bl R Interruption time
A HVEEME T 7220 Output voltage does not drop.
B: HJEENOVETIL FLZVY  Output voltage drops down not reaching 0V.
C: M VEENOVETIK T Output voltage drops until OV.
24V
Vin : 100VAC Vin : 230VAC
A=23ms,B=26ms, C=43ms A =158ms, B=162ms , C =179ms
A B C A B
‘ \‘ 7 < Vout — \< [
/
C

\ -
VAN - v I WA

10V/DIV 20ms/DIV 10V/DIV | 50ms/DIV
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2.10 AJy¥— 8 (R NER)
Inrush current waveform

24V
Conditions Vin: 100 VAC
Iout : 100 %
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage

¢ =0° ¢ =90°

i ‘lliliii‘\“‘!ll‘ili‘i‘iii“‘\‘Il‘lii‘i‘i‘iil‘\“‘I‘I‘i‘ <« Iln —> AU

T AERERRRRRRERRRRRRRRREREERRERRE

5A/DIV 200ms/DIV 5A/DIV 200ms/DIV

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

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

«— Iin — Y

<~ Vin —

10A/DIV | 200ms/DIV 10A/DIV 200ms/DIV
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2.11 &R RSy

Input current harmonics Conditions Tout : 100 %
Ta: 25°C
24V
10,000 Vin : 100VAC
~
N
\\
2 1.000 —— IEC61000-3-2 Limit (class A) —
F
=
3 0.100
B
g
£
= 0.010
0.001

1 3 5 7 9 11131517 19 21 23 2527 29 31 3335373
Harmonic order

o

10.000 Vin : 230VAC
~1.000 \\ o —
< e IEC61000-3-2 Limit (class A) —
z —
&

3 0.100

Q

=

o

£

= 0.010
B
||
|

0.001 |

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39

Harmonic order

2.12 NJJEERmIE

Input current waveform Conditions Tout: 100 %
Ta: 25°C
24V
Vin : 100VAC Vin : 230VAC

/ / T —
\//\//\/“ vin = N N\

1A/DIV | 5ms/DIV 0.5A/DIV 5ms/DIV
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2.13 U= itk
Leakage current characteristics

24V
f=50Hz

0.20 0.20
é 0.15 - £0.15
= ~ =
[} - o]
= = =
50.10 - 50.10
& -~ &
< // %
5005 —" £0.05

0.00 0.00

80 120 160 200 240 280
Input voltage (VAC)

2.14 VT v JARWETE
Output ripple and noise waveform

DRJ15

Conditions Iout: 0%
100% -------
Ta: 25°C

80 120 160 200

Input voltage (VAC)

240 280

Conditions Vin: 100 VAC

Ta: 25°C
24V
To = 0% To = 100%
20mV/DIV | 2ms/DIV 20mV/DIV | 5us/DIV
TDK-Lambda 16/18



2.15 EMI4r:

Electro-Magnetic Interference characteristics

e 1B
Conducted Emission

24V
Point A
(199kHz)
Ref. Limit Measure
Data (dB) (dB)
QP 63.6 54.5
AV 53.6 348
Point B
(11MHz)
Ref. Limit Measure
Data (dB) (dB)
QP 60.0 42.8
AV 50.0 29.3
Point C
(196kHz)
Ref. Limit Measure
Data (dB) (dB)
QP 63.7 54.8
AV 53.7 35.1
Point D
(12MHz)
Ref. Limit Measure
Data (dB) (dB)
QP 60.0 452
AV 50.0 343

DRJ15

Conditions Vin : 230 VAC
Tout : 100 %

Ta: 25°C
[dB( 1 V)] Phase : N
90 T
80 F e VCCI Class B
: ;’% L b QP Limit
70 \A :: i B
"I~ eyt
N v
0 VCCI Class B
30 H AV Limit
i
s i
ok EEE
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
[dB( V)] Phase : L
0r ::
0 ¥ VCCI Class B
- QP Limit
: |
o) 50 i ﬁ
= 40 |
VCCI Class B
30 g AV Limit
20
|
N: ‘ 3
0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz]
EN55011-B,EN55032-B,FCC-BDORFHEILVCCI classB DR FAEE[FIT
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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e HE SR
Radiated Emission Conditions Vin : 230 VAC
TIout: 100 %
Ta: 25°C
24V

[dB( u7\6/ m)] HORIZONTAL

60 |

50 |-

—QP

40

Level

30 |

20

10

30.0 50.0 100.0 500.0 1000.0
Frequency [MHz]

[dB(u V/m)] VERTICAL

70

60 |

50 |

—QP

40

Level

10 |

30.0 50.0 100.0 500.0 1000.0
Frequency [MHz]

EN55011-B,EN55032-B,FCC-BD[RFHEILVCCI classB D[RFEE[ET
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

FoRIIE—2{HE

Indication is peak values.
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