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L Bk Evaluation Method
Lo 0 s Circuit used for determination

MEEIET Circuit 1 used for determination
Steady state data

<l Over current protection (OCP) characteristics
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lLeakage Current

MFEEIES Circuit S used for determination
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Leakage current characteristics

7!

| Load

Output ripple and noise waveform

150mm

Configuration used for determination

- EM I i

Snv a1 e

(a) HEF IR T BT (& / A X)

JEE (LRI
AMN 500/50uH

PR AR

Load

Oscilloscope
Bandwidth : 20MHz
C1:0.1uF Film Cap.

C2 : 100uF Elect Cap.

Electro-Magnetic Interference characteristics
Conducted Emission
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1.2 (EJFMERS  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 1 CURRENT PROBE TEKTRONIX 63202
5 | DC AMPERE METER TEKTRONIX P5100
6 | DYNAMIC DUMMY LOAD CHROMA 63030/63610
7 | AC SOURCE KIKUSUI PCR2000L
8 | AC SOURCE 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

0.1 M

Characteristics

Steady state data
(1) AJ3 - B - W EEZRT, T ik - WS RE)E

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

DRB100-1

24V 1. Regulation - line and load Condition Ta:
lout\ Vin | 85VAC | 1IS5VAC | 230VAC | 265VAC line regulation
0% 24,172V | 24.168V | 24.167V | 24.168V 5mV 0.021%
50% 24.120V | 24.116V | 24.115V | 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
Iout: 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 %

T5VAC
68VAC

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

(2) Zhassl th iR

Efficiency vs. Output current Conditions Vin : 85 VAC -----
: 115 VAC ——-
0 230 VAC ——
1 265 VAC ~——-
Ta @ 25°C
24V
100
S
oy
3
2
&
i)
50 5 i i 5 5
0 20 40 60 80 100

Output current (%)
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(3) AJTERHAS Iy B
Input current vs. Output current Conditions Vin : 85 VAC -----~
115 VAC ———
1230 VAC ——
1265 VAC ———~
Ta : 25°C

24V |
1.4
<
5
s
To: 0% o
Vin Input current é«
85VAC 0.021A
115VAC 0.029A
230VAC 0.057A
265VAC 0.066A
Output current (%)
(4) ANFIBES % T ERR
Input power vs. Output current Conditions Vin : 85 VAC ------
115 VAC ———
: 230 VAC ——
1265 VAC ===~
Ta : 25°C
24V ]
120.0 : . ‘ ’ ;
100.0 freeeeeees oo s o
Z : i i i i
5 80.0 [ T o T P T
To: 0% RN E— S — — - —
Vin Input power b A
115VAC 0.25W B 400 pro o A A o e
230VAC 0.40W 200 [ oo e boreonenenees boneees
0.0
0 20 40 60 80 100

Output current (%)
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2.2 18 R L P
Over current protection (OCP) characteristics
Conditions Vin : 85 VAC ~ 7
115 VAC —.—.—
230 VAC ————

265 VAC ——-—-
Ta : 25C

24V

______________________________

OQutput voltage (V)

0 50 100 150
Output current (%)

2.3 BB RERFIE
Over voltage protection (OVP) characteristics

Conditions Vin : 115 VAC Conditions Vin : 230 VAC
Tout 0% Tout 0%
Ta : 25C Ta : 25°C
24V
Man (1.6 N S0s/dy M $ 1.5 M : Sls/dv
<QOVP Point— ‘ '

«  Vout sl e

= 0V -

5V/DIV 50s/DIV svblv | 508/DIV
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2.4 W3 H 0 ReE

Output rise characteristics Conditions  Vin: 85 VAC (A)

115 VAC (B)

230 VAC (C)

265 VAC (D)
Ta: 25°C

I 24V | Iout : 0% Tout : 100%
T TSR TG0/ ] ; W TTEH BCmes /v |
DCBA DCBA
. ' k - VOllt - ...... I

e N
10V/DIV 500ms/DIV 10V/DIV

2.5 HAMXEBETHY KE

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%

T TTE N i S

e i TaEN H0s/dv

ABCD

«~ Vout

] oV —

o — Vin — R

10V/DIV ~50s/DIV ~10V/DIV 50ms/DIV.
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2.6 L) FRESIEMIR

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

230 VAC ——
Ta : 25C

(ms)

Hold up time

10

0 20 40 60 80 100

Output current (%)
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2.7

WL (BT Rk

Dynamic load response characteristics

24V =100z
[T f'ml'/ﬂ‘l
Em— ; " W‘“‘“ «~— Vout —
« Tout —

500mV/DIV

< Tout:0% — 7

DRB100-1

Conditions Vin: 115 VAC
Tout: 25% <> 75%
(tr = tf = 75us)
Ta: 25C

f=1kHz

Wtk

2000/

2ms/DIV 500mV/DIV 200 u s/DIV
+0.58% -0.58% +0.58% -0.58%
Conditions Vin: 230 VAC
Iout: 25% <> 75%
(tr =tf=75us)
Ta: 25°C

24V f=100Hz f=1kHz

Man 115 % gﬁmldu Han 19 & 00s/dy

v A . : , — Vout — o e o g S
T | e
‘ Cle « Tout:0% —

500mV/DIV

| 2ms/DIV

+0.58%

-0.58%

SOOinV/DIV

200 u s/DIV

+0.58%

-0.67%
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2.8 AJVREEBHERHE

Response to brown out characteristics Conditions Vin : 115 VAC

Tout : 100 9%
Ta : 25°C
[ 24V |
: : ; : Main £ 1,25 M : 500w/ div
ABC 1 D :
mwm*r e @zmmwm»mmwm!mmmm lmmﬁmwm: «— Vout
A = 58ms |
B = 59ms
«— OV
C=68ms
D =69ms
lllllillll'llﬂlﬂilli N lllllll|l|||li[lllllllllilllllllllll\ Ul |ll[ﬂl|||lllillllllll|l|liHl .
' ﬂlﬂll“llmlllflﬂ N{HHlIIIH{HH lﬂl I!UI!{|||I\lllllﬂlﬂlﬂﬂlﬂlllllllHHIHlllml“lhlilllmlﬂl&fﬂlmmlll|lﬂlilﬂll||"llﬂ)ll"ml|H}ilﬁlﬁl|Hlﬂ[|[!!|illﬂl(”lll!hll(ilﬂ!fHH||lf|[{ﬂl"il[llll“fllﬂﬁll <~ Vin
1 OV/ DIV 5 OOms/ DIV

Conditions Vin : 230 VAC
Tout : 100 %

Ta : 25°C
| 24V [
Min L35 M  bltws/di
S
I | ; e f :
L S
A = 57ms :
B =59ms
«— OV
C=68ms
D = 69ms

VWWWMWWWWWWWWWWWWWWWWWWWW WWWWWW

WMWWWWWWWWWWWWWWWWWWWWWWWWWW

10V/DIV 500ms/DIV
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2.9 AS—TBIR (YR ANEGT

Inrush current waveform

24V

Switch on phase angle of input AC voltage

¢ =0°
Ha T T8 H

2/ vl

v,ww» Mfmwz»fw

300ms/DIV

5A/DIV |

Switch on phase angle of input AC voltage

6 =0°
T TR P
’ : A

5A/DIV | 200ms/DIV

TDK-Lambda

W — Vin —

«— lin —

« Vin —

DRB100-1

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

Conditions

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

U

............................

WH

I

i

20A/DIV__ | 200ms/DIV

Vin: 230 VAC
Jout : 100 %
Ta: 25°C

Conditions

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

W THH

.......
.....................

20A/DIV__ | 200ms/DIV
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2.10 U —2 B

Leakage current characteristics Conditions Tout: 0% ------
100 %
Ta: 25 °C

EBquipment used : 228 (Simpson)

24V
f: 50 Hz

0.5

0.4

0.3

0.2

Leakage current (mA)

0.1

0.0 3 | i i E i 5 i
80 120 160 200 240 280

Input voltage (VAC)

f: 60 Hz

0.5

0.4

03

0.2

Leakage current (mA)

0.1

0.0 s z | | s ; s |
80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda T-12



DRB100-1
2,10 WAV » Ty ) A XY

Output ripple and noise waveform Conditions Vin 115 VAC
Ta: 25 C
24V
Tout : 0% Iout : 100%
Mian | 12O M G/ iy Man {125 M fus/dy

R T L SR e

20mV/DIV 5ms/DIV 20mV/DIV S5ps/DIV
Conditions Vin : 230 VAC
Ta: 25 C
24V
Iout : 0% Tout : 100%
Hain { 1.25 M Sms/ty Man { 1.2 M s/

20mV/DIV Sms/DIV 20mV/DIV Sus/DIV

TDK-Lambda T-13



2.12 EM T ¢t
Electro-Magnetic Interference characteristics

e

Al = S
T
Conducted Emission

| 24v |
Point A
(0.708MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 56.0 43.5
AV 46.0 41.9
Point B
(0.708MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 56.0 43.6
AV 46.0 41.6

¥ 8 ¥ ¥ & & 1

DRB100-1

Conditions Vin : 115 VAC
Jout : 100 %
Ta : 25°C
Phase : L
..... | v EN 55022 Class B
Point:A I QP Limit

Phase : N

EN 55022 Class B
AV Limit

EN 55022 Class B
QP Limit

&4
]

4
Sy

S

EN55011-B,VCCI-B,FCC-BD R S {EIXEN55022 class BORSHE & [F U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda

EN 55022 Class B
AV Limit
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2.12 EM T ik

Electro-Magnetic Interference characteristics Conditions  Vin : 230 VAC
Iout : 100 %
Ta : 25°C

e i - BRI
Conducted Emission

| 24v |
Phase : L
Point A EN 55022 Class B
(0.708MHz) QP Limit
Ref, Limit |Measure
Data| (dBuVv) | (dBuV)

QP | 560 | 436

,‘*‘—Q-'

EN 55022 Class B
AV 46.0 41.1 AV Limit
o o Phase : N
(0 08MER) | Foms] | EN 55022 Class B
. z = L et QP Limit
Ref. Limit |Measure R e /
Data| (dBuV) | (dBuV) S o / )
"’\/W\\ o 1 2
QP | 560 | 436 e \M ] K " I
. W\’ B & EN 55022 Class B
AV | 460 | 412 LE UW\; AV Limit
» ﬁ\h!“l : il %
\;i‘ J
T LWL

EN55011-B,VCCI-B,FCC-BD [RFMEITXENS55022 class BORFE & [6 U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.
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DRB100-1

KB

2.12 EM I ¥

115 VAC
100 %

Vin

Conditions

Electro-Magnetic Interference characteristics

Jo
Ta

25 C

Radiated Emission

HORIZONTAL

EN55022 Class B
QP Limit
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~ A
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o
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< =l e Tl
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=
i) X —
o
& N|E Ze
Nt = :
o= |B.. [an]
- 2w
<
8
o
e
w PH
=

300M400M

[Hz]

30M40M50M

Frequency

VERTICAL

m
)
A

=

&

N

(o]

(e

)

)

Z

52}

QP Limit

o

S e —
o o~ W N 0~
[3)
-~
=5 >lon
~ © =
Nl & A|lwvn
z 32
‘3
o L —~
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o] e S|
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=
a
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200M

100M

70M

30M40M50M

Freguency [Hz]
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230 VAC

100 %
25°C

Io
Ta

DRB100-1

Vin
HORIZONTAL

Conditions

EN55022 Class B
QP Limit

—

I
'
'
'
'
(
v
)
'
'
)
'
'
V
)
'
'
)
\
[

./$A\\V
ST
'
‘
s
'
‘
v
[ SO SRR G,

100M

70M

30M 40M 50M

%IE
Electro-Magnetic Interference characteristics
AE

N

Radiated Emission

M 1

-

2.12 E
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(=) o o (=)
o) ™~ a) 0
[3)
— o~
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~1| Z = <
NS | T
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- =25 =
= =
5 o0
£ Q=g 5
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EN55022 Class B
QP Limit

[Hz]

[Hz]

200M

FPreguency
Frequency

m
-+
£
O
0.

N

SR hUP. Y. (R
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e ndoe
PR OO DU U

x

7 G-
6--men-
40—~

3¢
2=

(dBuV)
36.8

Point B
(34.9MHz)
Limit |Measure

40.0

Data| (dBuV)

Ref.




