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Lo Bk Evaluation Method
Lo 0 s Circuit used for determination

MEE T Circuit 1 used for determination

Over current protection (OCP) characteristics
Over voltage protection (OVP) characteristics
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MEEE4 Circuit 4 used for determination

AC POWER
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Leakage current characteristics

Digital power meter
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HEEIES Circuit S used for determination
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Output ripple and noise waveform

Digital power meter
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Oscilloscope
Bandwidth : 20MHz
C1 :0.1uF Filin Cap.

C2 : 100uF Elect Cap.
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150mm

Configuration used for determination

- EM T #
(a) HER Y TR (i / A X)

Electro-Magnetic Interference characteristics
Conducted Emission

LRtk AR
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i
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Turn Table
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y B KL K Hit Power Source
Earth Horizontal Ground Plane
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1.2 fEJFMERS:  List of equipment used

DRB100-1

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 TEKTRONIX 63202
5 | DC AMPERE METER TEKTRONIX P5100
6 | DYNAMIC DUMMY LOAD CHROMA 63030/63610
7 | AC SOURCE KIKUSUI PCR2000L
8 | ACSOURCE CHROMA 61605
9 | LEAKAGE CURRENT METER SIMPSON 228
10 | CONTROLLED TEMP. CHAMBER TABAI-ESPEC 63203
11 | EMITEST RECEIVER ROHDE & SCHWARZ ESCI-03
12 | LISN ROHDE & SCHWARZ ENV216
13 | BICONICAL ANTENNA EMCO 63208
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2. Rtk —5

Characteristics

2.1 §hEE Steady state data
(1) AJ3 - S - WS ke - HErFET e

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

24V 1. Regulation - line and load Condition Ta: 25°C
lout\ Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 24,172V | 24.168V | 24.167V | 24.168V 5mV 0.021%
50% 24120V | 24.116V | 24115V | 24.115V 5mV 0.021%
100% 24,069V | 24.063V | 24.061V | 24.062V SmV 0.033%
load 103mV | 105mV | 106mV | 106mV
regulation| 0.429% | 0.438% | 0.442% | 0.442%
2. Temperature drift Conditions Vin: 115 VAC
Tout: 100 %
Ta -10C +25°C +55°C | temperature stability
Vout 24.101V | 24.063V | 23.977V | 124mV | 0.517%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C

Tout: 100 %

75VAC
68VAC

Start up voltage (Vin)
Drop out voltage (Vin)

(2) Zharsl Bk

Efficiency vs. Output current Conditions Vin : 85 VAC -----
: 115 VAC ——--
0 230 VAC ——
: 265 VAC ———-
Ta : 25°C
24V
100
S
&
8
o
£
j4a]
50 S i i E i
0 20 40 60 80 100

Output current (%)
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(3) NSRSy e
Input current vs. Output current Conditions Vin : 85 VAC ------
115 VAC —— —
1230 VAC ——
1265 VAC ———-
Ta : 25°C

24V |
1.4
<
g
2
lo: 0% o
Vin Input current é«
S5VAC 0.021A
115VAC 0.029A
230VAC 0.057A
265VAC 0.066A
Output current (%)
(4) ADTARH TR
Input power vs. Output current Conditions Vin : 85 VAC ------
: 115 VAC - ——
1 230 VAC ———
1265 VAC ——=—-
Ta : 25°C
24V ]
120.0 s . -
JRET Y S— — — IR N e B
= : 1 \ . |
- ; H H i H
T 80.0 e e e o oo oo
@ : ' ' |
Jo: 0% E 600 |ereemeenne R ——— S——— S— —
Vi [Tputpower| %, " - - .
[15VAC 0.25W S P A | | ;
230VAC 0.40W T 200 feeeeee oo . S S—
0.0
0 20 40 60 80 100

Output current (%)
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2.2 18 R i PRl e
Over current protection (OCP) characteristics
Conditions Vin : 85 VAC ~~ 7
: 1IS5VAC ——.—
230 VAC ———
265 VAC ———-

Ta 25 °C
24V

Output voltage (V)

0 50 100 150
Output current (%)

2.3 IR ARER
Over voltage protection (OVP) characteristics

Conditions Vin : 115 VAC Conditions Vin : 230 VAC
Tout : 0% Tout 0%
Ta : 25°C Ta : 25°C
24V
Han LA N . Bls/dy Man‘ 154 B : : Sle/y

—QVP Point—

- Vout

T m—— 0V

5V/DIV 50s/DIV SV/IDIV 50s/DIV
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2.4 HFSLH A0 Kk
Output rise characteristics Conditions  Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°%C

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

Han T T H 0/ : ; : My T H i

«— Vout —

o — Vin — ™

W R

/DIV 500ms/DIV 10V/DIV

WIS

10

2.5 HIEH TA 0 Rk

Output fall characteristics Conditions  Vin: 85 VAC (A)
115 VAC (B)
230 VAC (C)
265 VAC (D)
Ta: 25°C
[ 24V l Tout : 0% Tout : 100%
XL ; THsIE : LR ; : "B/

| — Vi-n RN | T L Y 9 1 L T O

10V/DIV ~S0s/DIV T0VDIV 50ms/DIV
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2.6 i) BRI RS

Hold up time characteristics Conditions Vin : 115 VAC ------

230 VAC ——
Ta : 25°C

(ms)

100

Hold up time

10

Output current (%)

TDK-Lambda T-8
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2.7 WIEIGE (RWEZ) Fik

Dynamic load response characteristics Conditions  Vin: 115 VAC
Tout: 25% <> 75%
(tr = tf = 75us)
Ta: 25°C

24V f=100Hz f=1kHz

Mia i1 % D/l M 2124 k By

e, A . w — Vout — WN’“‘“"‘“‘*“MM—"N

«— Jout —
< Jout:0% —
500mV/DIV 2ms/DIV 500mV/DIV 200 p s/DIV
+0.58% -0.58% +0.58% -0.58%
Conditions  Vin: 230 VAC
Iout: 25% <> 75%
(tr =tf=T75us)
Ta: 25°C
24V f=100Hz f=1kHz
Man s 125 & EQP&M‘I i Han tia H - 00/t
Y — 8 ) — Vout WW \, " P
TS I R : « Jout:0% —
500mV/DIV 2ms/DIV 500mV/DIV 200 u s/DIV
+0.58% -0.58% +0.58% -0.67%
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2.8 ANJJdE)E

IRl

etk

Response to brown out characteristics

[ 24V

A = 58ms
B = 59ms
C=68ms

D =69ms

A =57ms
B = 59ms
C = 68ms

D =69ms

DRB100-1

Conditions Vin : 115 VAC
Tout : 100 9%

Ta : 25°C
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2.9 AJY—8n (R ANEHR) W
Inrush current waveform

24V

Switch on phase angle of input AC voltage

¢ =0°
W TTaH

2/l

| ,iﬁ;gwm v wWW

il

2ooins/D1V

SADV |

Switch on phase angle of input AC voltage

¢ =0°
BRI TER Wi/
’ a Y

SA/DIV | 200ms/DIV

TDK-Lambda
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i < Vin —

Iin —

« Vin —

DRB100-1

Vin: 115 VAC
Tout : 100 %
Ta: 25°C

Conditions

Switch on phase angle of input AC voltage
il

T &

I

— Jl!’uf‘!m‘;“f N

R
SOATDT | 2001ns/D1V
Conditions  Vin: 230 VAC

Jout : 100 %

Ta: 25°C
Switch on phase angle of input AC voltage
¢ =90°

W T H R T/

— lin -]

200ms/DIV

20ADNY
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2.10 U —7 B
Leakage current characteristics Conditions Iout: 0% ------
100 %
Ta: 25°C

24V

Leakage current (mA)

Leakage current (mA)

Equipment used : 228 (Simpson)

f: 50 Hz

0.5

0.4

03

0.2

0.1

Input voltage (VAC)

f: 60 Hz

0.5

0.4

0.3

0.2

0.1

0.0 : ; : ; : : ; ;
80 120 160 200 240 280

Input voltage (VAC)
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2,10 WY w7y ) A XY

Output ripple and noise waveform Conditions Vin 115 VAC
Ta : 25 C
24V
Tout : 0% Tout : 100%
Man | 125 ¥ G/t Han { LM G/l

20mV/DIV Sms/DIV 20mV/DIV 5us/DIV
Conditions Vin : 230 VAC
Ta: 25 °C
24V
Jout : 0% Tout : 100%
Min { 1.25 M Sty Maa {12 H s/

20mV/DIV 5ms/DIV 20mV/DIV 5us/DIV

TDK-Lambda T-13



2.12 EM T
Electro-Magnetic Interference characteristics

el L —r s i
HERF T FB
Conducted Emission

24v |

DRB100-1

Conditions Vin : 11

5 VAC

Tout @ 100 %
Ta : 25°C

Phase : L

Point A

(0.708MHz) i
Ref. Limit |Measure ” \

Data| (dBuV) | (dBuV)

[PointAl

QP 56.0 43.5

Phase : N

AV | 460 | 419 i,
Point B
(0.708MHz) .
Ref. Limit |Measure .

EN 55022 Class B
QP Limit

|

EN 55022 Class B
AV Limit

EN 55022 Class B

- QP Limit

Data] (dBuV) | (dBuV)

QP 56.0 43.6

AV 46.0 41.6

s s 2T 4 ¥ & 3 &

EN55011-B,VCCI-B,FCC-B® [R5 EIFENS55022 class BOOBRFME & 7] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda
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b

EN 55022 Class B
AV Limit
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2.12 EM I bk
Electro-Magnetic Interference characteristics

eV RE
Conducted Emission

Conditions

Vin
Tout

DRB100-1

230 VAC
100 %

Ta : 25°C

[ 24V ]
Point A ,,
(0.708MHz) o
Ref. Limit |Measure “f
Data| (dBuV) | (dBuV) )

QP | 560 | 43.6 -
[
AV | 460 | 411 .

EN 55022 Class B
QP Limit

EN 55022 Class B

L AV Limit

i o Phase : N
. e EN 55022 Class B
(0.708MHz) - APointB - QP Limit
Ref. Limit |Measure s 4 / :
. w L ~l . 4
Datal (dBuV) | (dBuV) o By

QP | 560 | 436

EN55011-B,VCCI-B,FCC-BD R FMEIFENS55022 class BOFRFHE & [F U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda
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E

Electro-Magnetic Interference characteristics

/]

2.12 EM I

115 VAC
100 %

Vin

Conditions

Io
Ta

25 C

Radiated Emission

HORIZONTAL

EN55022 Class B

QP Limit

o

300M400M
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o S5
@ 0~ 8N m o~ A
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Z |
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< = |82 T
- =l= 7
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s X o ~
INER=
~ a2 Zle
N = /A P
IR
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8
Dd
P
I (=
=

600M

100M 200M

oM

2l

30M40M

Frequency

VERTICAL
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QP Limit

o

T R r SR e AR
ﬂ
N N
S = =3 = =] = = = >
@& 9~ v oo MmN o~
o
2 o~
=S >l on
~~ w2 =
N % m|
m o S A
== L
2 =
o i A~
~ 812 =Z|o
= =S| T
~i.E Mo
— 2=
o
o
[
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30M40M50M
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Frequency
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Electro-Magnetic Interference characteristics

h

M TR

2.12

230 VAC
100 %

Vin

Conditions

Io
Ta

25 °C

Radiated Emission
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