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L ik Evaluation Method
L1 JEE Circuit used for determination

MERIEL Circuit 1 used for determination

Over current protection (OCP) characteristics
Over voltage protection (OVP) characteristics

SR PARTA SN W/ARE L Output rise characteristics
N TN 0 R Output fall characteristics
o PRI R e Hold up time characteristics

Digital power meter

[

C
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W :;’ AC ANY
AC POWER
N P.S. 3

SupPLY L A Load

AR

AC v WY

Shunt Res.

Controlled Temp. Chanmber
I TE[E]# 2 Circuit 2 used for determination
B PERNE (RTRZE) FriE Dynamic load response characteristics

Digital power meter
o — e |

+v G
Dynamic dunmy
load

Load{ t
PS. (D) [z L
‘1‘1"

Shunt Res.

AC POWER]
SuPPLY |

v

Output current waveform
Tout 25% <==>75%

TTTT100%

TR T N T5%
I i
R 4\ - 25%
] | 0%
! [
i 't
RIFEE PSS Circuit 3 used for determination
« AS— R (R AE R 18 Inrush current waveform

Digital power meter

AC +V§
Slide Res. .
Dynamic
Dip P.S. °4
Simulator Load
------ 7
PAC v

Shunt Res.

Current probe
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HE R4 A Circuit 4 used for determination
7 Leakage current characteristics
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Digital power meter
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Circuit 5 used for determination
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Configuration used for determination

« EM T 45

(a) MEF I

FEE (RE/ A X)

150mm

e
Load

Shunt Res.

Output ripple and noise waveform

1.5m 50€2 Cable
-

Load
Oscilloscope
Bandwidth : 20MHz

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

Electro-Magnetic Interference characteristics

Batiss
D.U.T(ON TS-35 DIN RAIL)

Conducted Emission

EEIEXME

(2m x 2m)
Vertical Ground
Reference Plane

REICL R IR [ 7% 1
iy D=80cm D=40cm
EMI Test Receiver AMN 50Q/50uH / |«
Spectrum Analyzer
rE
¢ @iy —7 | Wood H=80cm
Power Cable stand
T f 1 [‘

7J7‘ N O ASER

B IR U Power Source

Earth Horizontal Ground Plane

O AN &R

Power Source

(b) MBI ARE (it /A X) Radiated Emission
D=3m
HeEBkaR
D.U.T.(ON TS-35 DIN RAIL)
EMI Test Receiver
Spectrum Analyzer .
Pre Amp. P FIE o — T
Antenna Power Cable K&
Wood _
NN H=80cm
gy T =T N stand
Turn Table
3 _—
Ec 31 K SR Hiv T
Farth Horizontal Ground Plane

TDK-Lambda
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1.2 FEFE AR

List of equipment used

DRB15-1

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL2054
2 | DIGITAL MULTIMETER AGILENT 34970A
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
4 | CURRENT PROBE YOKOGAWA ELECT. 701933
5 | DYNAMIC DUMMY LOAD TAKASAGO FK-200L
6 | ACSOURCE KIKUSUI PCR2000L
7 | LEAKAGE CURRENT METER SIMPSON 228
§ | CONTROLLED TEMP. CHAMBER TABAI-ESPEC SH661
9 | EMITEST RECEIVER ROHDE & SCHWARZ ESCI-03
10 | LISN ROHDE & SCHWARZ ENV216
11 | BICONICAL ANTENNA EMCO 63208

TDK-Lambda
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DRB15-1

2. Wy — & Characteristics

2.1 it Steady state data
(1) AJ7 - Bfif - TREEZEH), /o) - Be

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

l 24V l 1. Regulation - line and load Condition Ta: 25°C
Tout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 24,049V | 24.051V | 24.051V | 24.051V 2mV 0.008%
50% 24,043V | 24.043V | 24.043V | 24.043V OmV 0.000%
100% 24,034V | 24.034V | 24.034V | 24.034V OmV 0.000%
load 15mV 17mV 17mV 17mV
regulation| 0.063% | 0.071% | 0.071% | 0.071%
2. Temperature drift Conditions Vin: 115 VAC
Tout : 100 %
Ta -10°C +25°C | +55°C | temperature stability
Vout 24.032V | 24.035V | 24.038V | 6mV | 0.025%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C
Tout: 100 %
Start up voltage (Vin) | 39VAC
Drop out voltage (Vin) | 42VAC
(2) ZhERXIH J1EHT
Efficiency vs. Output current Conditions Vin : 85 VAC -----
: 115 VAC —— -
: 230 VAC e
: 265 VAC ———-
Ta : 25°C
24V
100
S
=
5
=
i
50 ‘
0 20 40 60 80 100

Output current (%)
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(3) AR

P

Input current vs. Output current

24v |
Io: 0%
Vin Input current
SSVAC 0.010A
115VAC 0.01TA
230VAC 0.019A
2065VAC 0.022A

(4) ASES 5 FERR

Input power vs. Output current

[ 24V ]
Io: 0%
Vin Input power
115VAC 0.09W
230VAC 0.13W

Input current (A)

Input power (W)

DRB15-1

Conditions Vin : 85 VAC
: 115 VAC
1230 VAC ——
1 265 VAC
25 °C

Ta

0.5

0 20 40 60 30 100
Qutput current (%)
Conditions Vin : 85 VAC ------
: 115 VAC ———
: 230 VAC ———
1265 VAC ———-
Ta 25 C
30.0
O S e
L T T
0.0
0 20 40 60 80 100
Output current (%)
TDK-Lambda T-5



DRBI5-1

2.2 16 B PR

Over current protection (OCP) characteristics
Conditions Vin : 85 VAC 7
115 VAC ..
230 VAC e
265 VAC ——~—-
Ta : 25°C
24V
28 : :
24 j S S ——
— : ; e
Rl S e e e B e
© H H H o
& 16 e e MU N R
R : : PR ;
E S S e N T B
o ; ; L : :
I T S e e i A
o ; o i
T D R
L H 1
0 ? i | i i
0 50 100 150 200 250 300
Output current (%)
2.3 BT RERE
Over voltage protection (OVP) characteristics
Conditions Vin : 115 VAC Conditions Vin : 230 VAC
Tout 0% Tout 0 %
Ta : 25°C Ta : 25°C
24V
W s 1B H sl Hein 311,35 W 20s/dy

«—QOVP Point—

«— Vout e

10V/DIV 20s/DIV 10V/DIV 20s/DIV

TDK-Lambda T-6



DRB15-1

2.4 HAE s LS 0 Rk
Output rise characteristics Conditions  Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C

l 24V l Tout : 0% Tout : 100%

. GCD A B :
i \[w«ﬂ* s« Vout —

N

"NE RRRs |

I L

[0V/DIV T00ms/DIV - 10V/DIV 100ms/DIV

i

2.5 AL TR Rk
Output fall characteristics Conditions  Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)

Ta: 25°C

| 24V ] Tout : 0% Tout : 100%

[ 10V/DIV 20s/DIV [ 10V/DIV 50ms/DIV

TDK-Lambda T-7



DRB15-1

2.6 I PRIRFIRFTRIRE
Hold up time characteristics Conditions Vin : 115 VAC
230 VAC
Ta : 25°C

Hold up time (ms)

Holdup time (ms)

100

10

1000

100

10

0 20 40 60 80 100

Output current (%)

0 20 40 60 80 100

Output current (%)
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2.7 WPERSE (B

) W

Dynamic load response characteristics

24V

f=100Hz

« Jout —

200mvV/DIV 2ms/DIV
+0.19% -0.20%
24V f=100Hz

DRBI5-1

Vin :
Tout :

115 VAC

25% <> 5%
(tr = tf = 50us)
Ta: 25°C

Conditions

f=1kHz

Vout =l

7 Tout:0% —

200mV/DIV

200 u s/DIV

+0.20%

-0.21%

230 VAC
25% <> 75%
(tr = tf = 50us)
Ta: 25°C

Vin :
Tout :

Conditions

f=1kHz

« Jout —

e Tout:0% —

500mV/DIV

2ms/DIV

+0.19%

-0.21%

500mV/DIV 200 u s/DIV
+0.20% o]

TDK-Lambda
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2.8 ANJ7EE LR

Response to brown out characteristics

24V

A=37ms
B=42ms
C=58ms

D =67ms

DRB15-1

Conditions Vin : 115 VAC
Tout : 100 9%
Ta : 25°C

«— Vout

\/

T

e oV

10V/DIV ] 50ms/DIV_

Conditions Vin : 230 VAC
Tout : 100 9
Ta : 25°C

A=177ms
B=182ms
C=199ms

D =203ms

WV

== — Vout

-

[0VDIV |

| IOOmS/:DIV:

TDK-Lambda
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DRB15-1

2.9 ANJir—8 R (BENER) IR

Inrush current waveform

24V
Conditions Vin : 115 VAC
Tout : 100 %
Ta : 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
o =0° ¢ =90°
,,,,,,,,,,,,,,,,,, DL [ Iill —_— » S i., : - :

A

R wmwwv I JW\! ’W\ N‘JM\

T0A/DIV T00ms/DIV ToADY T 100ms/DIv

_____ I

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
b =0° ¢ =90°

et ¢— iy —>

'1 &mee%%WWWWWW

T0A/DIV 100ms/DIV T0ADIY | 100ms/DIV

TDK-Lambda T-11



2.10 U — 27 BHRARHE
Leakage current characteristics Conditions Iout : 0% ------

Ta : 25°C
Equipment used : 228 (Simpson)

24V
f: 50 Hz

0.5

e e e e e S S
é i 5 3 : E
T 03 b e T S B R
o 1 ) H i : . . H H
3] ' ] q Il ] ' ' 1 1
=
5
o 02
8
"
Q
—

0.1

OO I 1 | )

80 120 160 200 240 280
Input voltage (VAC)
f: 60 Hz

0.5

e e e
ﬂ::z i : : : : : : : E
T 03 e i Rk i
g E s s s e ! s z z
B
=
()
%:D 0.2
3
A

0.1

O'O | ! |

80 120 160 200 240 280
Input voltage (VAC)
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DRB15-1

2,110 AU v T, 7 A X
Output ripple and noise waveform Conditions Vin : 115 VAC
Ta: 25 °C

| 24V ]

Tout : 0% Tout : 100%

Wt AN sl ; B ; W dlzie  § ; Tus/ iy

i 5 : : ‘
TNl PRI VA, i SR e S Ly

50mV/DIV | SmS/DW | I 50mV/DIV 5ps/DIV
Conditions Vin : 230 VAC
Ta: 25 C
24V
Tout : 0% Tout : 100%
Hain LN B Eﬂ'ﬁ/d\' Man : L5 % SUS/(W

;WWMMWwawwwmme gl

20mV/DIV Sms/DIV 50mV/DIV Sps/DIV

TDK-Lambda T-13



DRBI15-1
2.12 EM Ik

Electro-Magnetic Interference characteristics Conditions Vin : 115 VAC
Iout : 100 %
Ta : 25°C

R - FE T

Conducted Emission

24V |
Phase : L
(0.204MHz) i -I-PQ,W'A , " EN 55022 Class B
Ref. Limit |Measure u QP L‘I‘“‘t
Dataj (dBuV) | (dBuV) @
Qr | 635 | 555 )
AV 53.5 40.8 o EN 55022 Class B
» AV Limit
Phase : N
(0.204MHz) EN 55022 Class B
Ref. Limit |Measure QP Limit

4
€

Data| (dBuv) | (dBuV)

Loval bn a1V

QP | 635 | 555

T

EN 55022 Class B
AV Limit

AV 53.5 40.9

Fraquancy (n HE

EN55011-B,VCCI-B,FCC-B®D R FEIZEN55022 class BORSE & [7] ©
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda T-14



DRB15-1

2.12 EM I ¥
Electro-Magnetic Interference characteristics Conditions  Vin : 230 VAC
Tout : 100 %
Ta : 25°C
MR
Conducted Emission

24V |
Phase : L.
Point A : T EN 55022 Class B
(0.204MHHz) i QP Limit
Ref. Limit |Measure

r-s

Data] (dBuV) | (dBuV)

QP | 635 | 539

.

EN 55022 Class B
AV Limit

AV 53.5 35.7

. Phase : N
Point B
(0.191MHz) EN 55022 Class B
Ref. Limit |Measure QP Limit

Data| (dBuV) | (dBuV)

QP | 640 | 54.0

EN 55022 Class B
AV Limit

AV 54.0 34.2

150k 08 40 S50 LI ™ Ed EUT 8 1o K o
Fragusncy y in e

EN55011-B,VCCI-B,FCC-BDBRFE X EN55022 class BORSE & [A] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda T-15



2.12 EM 1§

Electro-Magnetic Interference characteristics

= e e WA e
R R
Radiated Emission

Point A
(170.0MHz)

Ref. Limit [Measure

Datal (dBuV) | (dBuV)

H 40.0 284

Point B
(88.3MHz)

Ref, Limit |Measure
Data| (dBuv) | (dBuV)

v 40.0 334

DRBI15-1

Conditions  Vin 115 VAC
Jo : 100 %
Ta @ 25°C
HORIZONTAL
Loval [dBuV/m]
80
70
EN55022 Class
% QP Limit
% Point A {
40 \
30 L
e vmﬁw
- A W\f//\/\»/\\f\,\ PNAWH‘ k‘{‘/\“\ﬂf,k,vwx\/*«.r“’wu *
20 o~ \// av
10
0 30M  40M  50M T0M 100M 2000 300M  400M 600M 1G
Frequency [Hz]
VERTICAL
Level [dBuV/m]
80
70
EN55022 Class -
60 _ QP Limit
Point B
50 —— ]
40 ‘(
/—\ Pl f f\\ ie
30 \J \ v \\"‘v .«(mn‘MM
i W m[\]““ Wb, \Jt*lf!«,'ww i
20 \/ Tl
10
OBOM 40M  50M TOM 100M 200M 300M  400M GOOM 1G
Frequency [Hz]

TDK'Lambda T-16



2.12 EM T ik
Electro-Magnetic Interference characteristics Conditions  Vin : 230 VAC

Point A
(138.9MHz)

Ref. Limit |Measure
Data| (dBuV) | (dBuV)
H 40.0 30.2

Point B
(55.3MHz)

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

40.0 335

DRB15-1

lo : 100 %
Ta : 25°C

HORIZONTAL

Level [dByV/m]
80

70
EN55022 Class .

60 QP Limit
50 Point A

40 \
30 \\\ oy e X
i A, - / \m" el

) A
20 NIz o

0
30M  40M 50M T0M 100M 200M 300M  400M 60OM 1G
Frequency [Hz]

VERTICAL

Level [dBuv/m]

80

70
EN55022 Class

QP Limit

60
Point B

50

40

A
30 ¥ Ny AR
\ .
/ \ \\\/\A\[\\ AA rlvani, wf"’bww

20 ot

i

<

30M 40M 50M 70M 100M 200M 300M  400M 600M 1G
Frequency [Hz]
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