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DRB50-1

Lo ek Evaluation Method
1.1 BUEE s Circuit used for determination

M A 1 Circuit 1 used for determination

- R Steady state data
5Tt PRI Over current protection (OCP) characteristics
R Over voltage protection (OVP) characteristics
SR A WARTA S o/ R T Output rise characteristics
SR PRV S /AR G Output fall characteristics
< 1 0 PR IRE AR {2 Hold up time characteristics

Digital power meter

J

AC POWER]
supPLY

P.S. v e
A Load

[@ Toumm—

(\/ Ard
[AC Y wy
Shunt Res.

Controlled Temp. Chanmber
HEEEE2 Circuit 2 used for determination ,
B ERE (ATTRLE) Rk Dynamic load response characteristics

Digital power meter
oy |

s
Dynamic dunmy
Q] load
AC POWER ToadT 1
P.S. ®
SUPPLY Load | 2 —J—L
(@ umemer

RVA W
Shunt Res.
Output current waveform
Tout 25% <==>75%
T 5%
AT N7 0%
I I
e eEEEEE 4-%-- 30%
| L\ 25%
! ]
tr tf
HIEEI 43 Circuit 3 used for determination
- AN Y— U (RAER) B Inrush current waveform

Digital power meter

AC POWER 1
SUPPLY - - Load

Current probe

TDK-Lambda T-1



DRB50-1

WEE 54 Circuit 4 used for determination

ACPOWER
SUPPLY

Leakage current characteristics

Digital power meter

&
A Load

Leakage Current

HEEIEES Circuit 5 used for determination

SHAY v Tl A X Output ripple and noise waveform

ACPOWER
SUPPLY

Digital power meter

1.5m 5002 Cable

Load

Oscilloscope
Bandwidth : 20MHz

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

150mm

HIZERSRK  Configuration used for determination

- EM I 5k

|

Electro-Magnetic Interference characteristics
(a) HEEF W TEE (g 1 X) Conducted Emission

PR (L EE I e

AMN 500/50

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

D=80cm
EMI Test Receiver ut /
Spectrum Analyzer § W
- K&
§ &g —7 1 | Wood H=80cm
§ Power Cable stand
N
T [ 1
\ ~ o ANER
e KSR M Power Source
Earth Horizontal Ground Plane

(b) HEZFEIME (B, A4 X) Radiated Emission
N

D=3m

R
D.U.T.(ON TS-35 DIN RAIL)
EMI Test Receiver 7 // .
Spectrum Analyzer /s .
Pre Amp, T BRy—7
\ Antenna Power Cable x&
= > Wood H=80cm
F—y T stand
Turn Table
e F—"———
O AN
HEHL AR I Hb A Power Source
Earth Horizontal Ground Plane

TDK-Lambda T-2



1.2 il I EBERS

List of equipment used

DRB50-1

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL.2054/D1.9040
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 | ACSOURCE 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

TDK-Lambda

T-3




2. kT — & Characteristics DRB50-1

2.1 ¥R Steady state data
(D) A7y - G - IREEZEH), k) - BRI

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

| 5V I 1. Regulation - line and load Condition Ta: 25°C
(DRB50-5-1) | Tout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 5.013V | 5.009V | 5.008V [ 5.008V SmV 0.100%

50% 5011V | 5006V | 5.005V | 5.005V 6mV 0.120%
100% 5.008V | 5.003V | 5.002V | 5.003V 6mVvV 0.120%

load SmV omV 6mV 5mV
regulation | 0.100% | 0.120% | 0.120% | 0.100%
2. Temperature drift Conditions Vin: 115 VAC
Tout: 100 %
Ta -10°C +25°C +55°C | temperature stability
Vout 5.003V | 5.003V | 4.995V smV | 0.160%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C

Tout: 100 %

Start up voltage (Vin) | 52.0VAC
Drop out voltage (Vin) | 57.0VAC

| 15V ] 1. Regulation - line and load Condition Ta: 25°C
(DRB50-12-1) | Tout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation

0% 15.063V | 15.057V | 15.060V | 15.062V 6mV 0.040%
50% 15.052V | 15.045V | 15.049V | 15.051V TmV 0.047%
100% 15.041V | 15.034V | 15.037V | 15.040V 7mV 0.047%

load 22mV 23mV 23mV 22mV
regulation | 0.147% | 0.153% | 0.153% | 0.147%
2. Temperature drift Conditions Vin: 115 VAC
Tout : 100 %
Ta -10C +25C +55°C | temperature stability
Vout 15.026V | 15.034V | 15.016V | 18mV | 0.120%
3. Start up voltage and Drop out voltage Conditions Ta: 25°C

Tout: 100 %

Start up voltage (Vin) | 67.0VAC
Drop out voltage (Vin) | 63.7VAC

TDK-Lambda T-4
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2.1 HE

(1 AJy- &
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Characteristics

Steady state data

il BEZE

8]y, H S -

DRB50-1

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

I 24V I 1. Regulation - line and load Condition Ta:
(DRB50-24-1) | Tout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 24.069V | 24.066V | 24.070V | 24.073V TmV 0.029%
50% 24.063V | 24.059V | 24.062V | 24.066V TmV 0.029%
100% 24.057V | 24.052V | 24.055V | 24.058V 6mv 0.025%
load 12mV 14mV 15mV 15mV
regulation | 0.050% | 0.058% | 0.063% | 0.063%
2. Temperature drift Conditions Vin
Tout
Ta -10C +25°C | +55°C | temperature stability
Vout 24.084V | 24.052V | 23.998V | 86mV | 0.358%
3. Start up voltage and Drop out voltage Conditions Ta:
Tout
Start up voltage (Vin) [ 65.3VAC
Drop out voltage (Vin) | 64.4VAC
I 48V | 1.Regulation - line and load : Condition Ta:
(DRB50-48-1) | Tout\Vin | 85VAC | 115VAC | 230VAC | 265VAC line regulation
0% 48.100V | 48.094V | 48.093V | 48.093V 7mV 0.015%
50% 48.098V | 48.091V | 48.089V | 48.090V 9mV 0.019%
100% 48.095V | 48.089V | 48.085V | 48.086V | 10mV 0.021%
load SmV SmV dmV 7mV
regulation | 0.010% | 0.010% | 0.017% | 0.015%
2. Temperature drift Conditions Vin
Tout
Ta -10C +25°C +55°C | temperature stability
Vout | 48.126V | 48.089V | 48.014V | 112mV [ 0.233%
3. Start up voltage and Drop out voltage Conditions Ta:
Iout

Start up voltage (Vin)

66.0VAC

Drop out voltage (Vin)

61.6VAC

TDK-Lambda

25 °C

: 115 VAC
: 100 %

25 °C
: 100 %

25 C

: 115 VAC
: 100 %

25 C
: 100 %

T-5



(2) B3l 7
Efficiency vs. Output current

5V

(DRB50-5-1)

DRB50-1

Conditions Vin : 85 VAC

: 115 VAC

1230 VAC ———

1265 VAC ———-
25 C

Ta

100

Efficiency (%)

Y S— SRS NSO RSP SU—
0 20 40 60 80 100
Output current (%)
15V
(DRB50-12-1)
100 :
90 froeremamerene T il
S RN N N S S—
& < E :
" :
5 : : :
£ 70 [ S R A
m ; ; ;
60 |
50
0 20 40 60 80 100

Output current (%)

TDK-Lambda
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(2) Zhasseh 70 A

24V
(DRB50-24-1)
100
90
S g0
oy
8
(o]
g 70
a8
60
50
48V
(DRB50-48-1)
100
90
S g0
oy
8
(&3
270
s
60
50

Efficiency vs. Output current Conditions Vin :

01

DRB50-1

85 VAC
15 VAC

1230 VAC e
1265 VAC ———-

Ta

0 20 40 60 80 100

Output current (%)

25 °C

0 20 40 60 30 100

Output current (%)

TDK-Lambda
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DRB50-1

(3) A Iy Hy 7y B

Input current vs. Output current Conditions Vin : 85 VAC ------
: 115 VAC - —-—
: 230 VAC —e
: 265 VAC ———~-
Ta : 25°C
sV |
(DRB50-5-1)
1.0
<
g
To: 100% 5
Vin Input current =
85VAC 0.759A k)
115VAC 0.606A
230VAC 0.380A
265VAC 0.342A
0 20 40 60 80 100
Output current (%)
| 15v |
(DRB50-12-1)
<
5
To: 100% g
Vin Input current *;-;)
85VAC 1.203A k)
115VAC 0.957A
230VAC 0.576A
265VAC 0.517A

Output current (%)

TDK-Lambda T-8



DRB50-1

(3) AJysEesl 7y eEi

Input current vs. Quiput current Conditions Vin : 85 VAC ------
115 VAC ———
: 230 VAC ——
1 2605 VAC ———~-
Ta : 25°C
| 24av |

(DRB50-24-1)

<
g
To: 100% £
Vin Input current =
85VAC 1.157A k)
115VAC 0.915A
230VAC 0.542A
265VAC 0.487A
Output current (%)
| 4V |
(DRB50-48-1)
<
g
To: 100% 5
Vin Input current ;
85VAC 1.143A k)
115VAC 0.905A
230VAC 0.550A
265VAC 0.491A

Output current (%)

TDK-Lambda T-9



(4) AJ7eE 356 T

Input power vs. Output current

(DRB50-5-1)

To: 0%

Vin Input power
115VAC 0.20W
230VAC 0.22W

(DRB50-12-1)
JTo: 0%
Vin Input power
115VAC 0.26W
230VAC 0.26W

Input power (W)

Input power (W)

50

40

30

20

10

TDK-Lambda

DRB50-1

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

Conditions Vin :

20 40 60 80 100

Output current (%)



DRB50-1

(4) AJ1EE S R

Conditions Vin: 85 VAC ---~
Input power vs. Output current 115 VAC —-—-
230 VAC ——
265 VAC ———
Ta: 25 C
24V
(DRB50-24-1)
J
b=
Io: 0% %
Vin Input power B
115VAC 0.23W 2,
230VAC 0.24W .

(DRB50-48-1)
o
s [
E ““““““““““““““ A D S
g A0 [
, To: 0% 2 30 | I A .
Vin Input power i IR R o S5OSO OO
115VAC_ | 0.44W 520 | AR AN SRR N .
230VAC o44w T T T T
10 | i S N A
A SR RS SR S
0
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-11



2.2 A
Over current protection (OCP) characteristics

(DRB50-5-1)

(DRB50-12-1)

Conditions Vin :

Qutput voltage (V)
(9%

18

—
(¥,

—
N

Output voltage (V)
N O

85 VAC
115 VAC
230 VAC
265 VAC
Ta: 25°C

f I S T —
v ‘ (]
; : A
' 1 ‘¢
H AV
I R SRR b S S
i : PR
; : S
S S 4 FEUUUTS FUNURUS SRR
: ;0
H e }
H , 7
8 |
’ ’ i
L 3 i
50 100 150
Output current (%)
: 70
: Ly // :
; S
A ;" '''''' s /:’ """"""""""""""""""
w7 ~ :
L :
1 1 A S A
""""""""""""" fr
: /’/ :
E o o
i
S S N
P '
7 :
, |
50 100 150
Output current (%)

TDK-Lambda

DRB50-1
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2.2 AR

i

Over current protection (OCP) characteristics

24V
(DRB50-24-1)

48V
(DRB50-48-1)

30

Output voltage (V)
— [s=] o)
(9, <o (W53

—_
[«

Conditions Vin: 85 VAC ~--~-~-

L5 vAC ----
265 VAC ———=
Ta: 25°C

0 50 100

Output current (%)

150

(¥,
(@)
|

;
:
:
!
:
:
:
‘
:
:
'
:
'
:
:
!
:
:
:
'
:
!
!
!
!
:
'
!
!
:
!
:
'
:
:
'
!
:
!
N
N
:
!
:
:
'
!
!
!
!
:
:
:
'
'
!
!
:
'
:
:
'
!

Output voltage (V)

—_
[w]
[

(O]
(]
|

)
'
)
'
'
'
1
)
i
)
'
'
¥
H
)
'
i
'
h
H
'
H
H
:
'
)
'
H
‘
'
‘
i
'
'
:
1
T
‘
¢
'
s
1
:
¢
'
1
H
1
.
:
¥
:
¢
.
'
H
t
:
i
'
i
)
'
i
T
H
H
H
‘
i
H
H
)
'
'
H
'
:

2 e |

50 100
Output current (%)

TDK-Lambda

150
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DRB50-1

NG

2.3 B TEFEARAE
Over voltage protection (OVP) characteristics

Conditions  Vin : 115 VAC
Tout : (A
Ta: 25 °C

(DRB50-5-1)

Wit LM Hks/dy

OVP Point —

Vout — m@;ﬁﬂ .

oV —
1V/DIV | 50s/DIV
Conditions  Vin: 230 VAC
Tout : 09
Ta: 25 °C
Man ‘ 1258 :50s/dy
OVP Point — :

oV —

V/DIV E0s/DIV

TDK-Lambda T-14



2.3 AR

Over voltage protection (OVP) characteristics

Conditions  Vin: 115 VAC
Tout : 0 9%
Ta: 25 °C
(DRB50-12-1)
M«illf‘ 251 505/
OVP Point —
Vout —
oV —
5V/DIV 50s/DIV
Conditions  Vin: 230 VAC
Tout : 0 9%
Ta: 25 °C
Man {125 MK ‘ * 506/diy
OVP Point —
Vout —
oV —
5V/DIV 50s/DIV

TDK-Lambda

DRB50-1

T-15



DRB50-1

2.3 i PR PR L
Over voltage protection (OVP) characteristics

Conditions  Vin: 115 VAC
Tout : 0 9%
Ta: 25 °C

24V
(DRB50-24-1)
Win 150 ‘ : :m‘mldv
OVP Point — - -
Vout —
oV —
5V/DIV [ 50s/DIV
Conditions  Vin: 230 VAC
Tout : 0%
Ta: 25 °C
Main 154 : : S0s/dv
OVP Point — E : E
Vout —
oV —
5V/DIV 50s/DIV

TDK-Lambda - T-16



DRB50-1

2.3 IR R
Over voltage protection (OVP) characteristics

Conditions  Vin: 115 VAC
Iout : 0%
Ta: 25C

48V
(DRB50-48-1)

Man 1.5 M $G0u/dy

OVP Point —

Vout —

oV —

10V/DIV 50s/DIV

Conditions Vin: 230 VAC

Tout : 0 %
Ta: 25 °C

Hin {15 M : $60s/dy

OVP Point —

Vout —

oV -

10V/DIV 50s/DIV

TDK-Lambda T-17



2.4 HISEH L3 0 KR

Output rise characteristics

5v. |
(DRB50-5-1)

Tout: 0

()o

BT

"DCBA._ .

B00ms/

DRB50-1

Conditions  Vin: 85 VAC (A)
115 VAC (B)
230 VAC (©O)
265 VAC (D)
Ta: 25°C
Tout : 100%
Man LM 500ms/dy
DCBA
« Vout — l
— QV —

2V/DIV SOOms/DIV 2V/DIV SOOms/DIV I
| 15v | Tout : 0% Tout : 100%
(DRB50-12-1)
D ém] I.ZSMA é5{19(.15/(;;\, I) éﬁl]l.lﬁk : ésuurm/&v
<~ Vout — —-
— VvV —

5V/DIV

SOOms/DIV

SV/DIV

SOOms/DIV

TDK-Lambda
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2.4 Lt B 0 Rtk

Qutput rise characleristics

24V |

(DRB50-24-1)

Iout : 0%

DRB50-1

Conditions  Vin: 85 VAC (A)

115 VAC (B)

230 VAC (C)

265 VAC (D)
Ta: 25°C

Tout : 100%

Han 2 124 M

DCBA

: B00ms/dy

DCBA

Hin LMW 500/

e

<« Vout —

— OV —> hssmee

| SOOms/DIV

| OV/DIV | SOOms/DIV 1 OV/DIV
l 48V | Tout : 0% Tout : 100%
(DRB50-48-1)
DCBA b DEBA
— oV —k

20V/DIV SOOms/DIV

20V/DIV

5 OOms/DIV

TDK-Lambda

T-19



2.5 HASLH T AV ek

DRB50-1

Output fall characteristics Conditions  Vin: 85 VAC (A)
115 VAC (B)
230 VAC (O)
265 VAC (D)
Ta: 25°C
I 5V l Iout : 0% Tout : 100%
(DRB50-5-1)
ABCD AB € D -
— Vout '\ ; i
R
2V/DIV 50s/DIV 2V/DIV 50ms/DIV
I 15V | Iout : 0% Iout : 100%
(DRB50-12-1)
%B C D Wi £ 1.25 B o7y I;XIB lemli ] I D Toms/av
\{ «— Vout \ e i ’\ . 1
S v N
MAAA
e Vin — s
i . 1 J\/WV
5V/DIV 50s/DIV 5V/DIV 50ms/DIV
TDK-Lambda T-20




2.5 HNIEH A0 Rk

Output fall characteristics

| 24V l
(DRB50-24-1)

Tout : 0%

Wan (L0

Bls/dy

DRB50-1

Conditions  Vin: 85 VAC (A)

115 VAC (B)

230 VAC (C)

265 VAC (D)
Ta: 25°C

Tout : 100%

« Vin —

Mz 15580 s/ dy

-

T0V/DIV 50s/DIV 50ms/DIV
| 4V | Tout : 0% Tout : 100%
(DRB50-48-1)
j’\BC D |

«— Vout —
— QV — o

20V/DIV_ 50s/DIV 20V/DIV 50ms/DIV

TDK-Lambda T-21



DRB50-1

2.6 LI PR

Hold up time characteristics Conditions Vin : 115 VAC ------
230 VAC ———
Ta : 25°C
5V |

(DRB50-5-1)

1000

100

Hold up time (ms)

0 20 40 60 80 100
Output current (%)

| 15V |
(DRB50-12-1)

1000

100

Hold up time (ms)

10
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-22



DRB50-1

2.6 H T PRARR I R AR
Hold up time characteristics Conditions Vin : 115 VAC ------
230 VAC ——r
Ta : 25°C
] 24V |

(DRB50-24-1)

1000

100

Hold up time (ms)

0 20 40 60 80 100

Output current (%)

[ &RV |
(DRB50-48-1)

1000

100

Hold up time (ms)

10
0 20 40 60 80 100

Output current (%)

TDK-Lambda T-23



2.7 WPLISE (BT

)

Dynamic load response characteristics

(DRB50-5-1)

f=100Hz

TR RN

s/

= <—  Vout

| «— Jout
" Tout:0% — == —

500mV/DIV

| 2ms/DIV

+2.40%

-2.80%

(DRB50-12-1)

f=100Hz

500mV/DIV

2ms/DIV

+0.53%

-0.60%

Conditions

DRB50-1

Vin :
Tout :

115
25

Ta: 25

f=1kHz

Wt G

20t

g!

500mV/DIV

200 7 5/DIV

+2.20%

-2.80%

f=1kHz

«— Vout —

Kol SH

20/ v

«— Jout

— Tout:0% —-

S

500mV/DIV

200 u s/DIV

+0.53%

-0.67%

TDK-Lambda

VAC

% <> 75%
(tr = tf = 75us)

C

T-24



2.7 WWPIGE (AITEZE) Ftk
Dynamic load response characteristics

24V
(DRB50-24-1)

f=100Hz

DRB50-1

115 VAC

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

Conditions Vin:
Tout :

= 1kHz

Hein 1139 4

ey

o Vout —s—

— Jout —

T TTBW . T

— Jout:0% — :

500mV/DIV

2ms/DIV

200 n s/DIV

500mV/DIV
+0.72% -0.86% -0.77%
48V f=100Hz f=1kHz
(DRB50-48-1)
i H H: 184 e Kn: B R 200u/
™y A e A «— Vout s —

1 — ot —

1~ Tout:0% —-

500mV/DIV

2ms/DIV

500mV/DIV

200 p s/DIV

+0.46%

-0.44%

-0.46%

TDK-Lambda

T-25



DRB50-1

2. T I (RTTRZE) Rk
Dynamic load response characteristics Conditions  Vin: 230 VAC
Tout: 25% <> 75%
(tr = tf= 75us)
Ta: 25°C

f=100Hz £ = 1kIz

(DRB50-5-1)

i LS N : Y Mt LBH ; polr g

=t = Vout e e " S -

‘ - Iout N :

500mV/DIV | 2ms/DIV 500mV/DIV k200v w s/DIV
+2.40% -2.80% +2.20% -2.80%

f=100Hz f=1kHz

(DRB50-12-1)

Wy 150 : pr 7 W (150 7 : R

— Vout —

— Jout —j. ...

4« Tout:0% ~

500mV/DIV 2ms/DIV 500111V/DIV 200 1 s/DIV
+0.53% -0.60% +0.53% -0.67%

TDK-Lambda T-26



DRB50-1

2.7 WPERE (ARFEZ) Rk
Dynamic load response characteristics Vin :
Tout :

230 VAC

25 % <> 5%
(tr =tf = 75us)

25 C

Conditions

Ta :

24V
(DRB50-24-1)

f=100Hz

(oYY

= '

e Tout:0% —

/ey

500mV/DIV

2ms/DIV

+0.72%

-0.86%

43V

f=100Hz

(DRB50-48-1)

Kt 1.5 8

500mV/DIV

2ms/DIV

+0.46%

-0.44%

«— Jout

= 1kHz

Man 1.5 K

W0/

500mV/DIV

200 u s/DIV

+0.65%

-0.77%

f=1kHz

2000/

«— Vout

«— Jout —

e Tout:0% —

500mV/DIV

200 i s/DIV

+0.46%

-0.46%

TDK-Lambda



2.8 ANJIEELBHE
Response to brown out characteristics

5V

|

(DRB50-5-1)

A =26ms
B =28ms
C=31ms

D =40ms

|

15V

(DRB50-12-1)

A =24ms
B =28ms
C=33ms

D =38ms

L.
=)

il

DRB50-1

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

Muin £ 1,25 M

i 100ms/div

NGRS — \out

— OV

VDLV

“T00ms/ DIV

A BﬁD £ LW =0
- W =1 <— Vout
YJ «— OV

5V/DIV

| IOOmS/DIV.

TDK-Lambda

T-28



DRB50-1

BIE I
Response to brown out characteristics Conditions Vin : 115 VAC
Tout : 100 %
Ta : 25°C

24V |

(DRB50-24-1)

Min 1.25M : : - 500ms/dhv

ac T p

1

Wﬁ%&%‘zﬁ?ﬂﬁﬁi’ i E R S e <—  Voul

A =25ms

B=29ms

e OV

C =38ms

D =39ms

TOV/DIV [ 500ms/DIV_

l 48V ]
(DRB50-48-1)

Ve 1B M : : i 100ms/div

" <« Vout

A =25ms

B =30ms

— QV
C=39ms

D = 58ms

«— Vin

-

VDY ] 100ms/DIY

TDK-Lambda T-29



2.8 AJyEBEGHT Rk

Response to brown out characteristics

5V

(DRB50-5-1)

A =134ms
B=137ms
C = 140ms

D = 160ms

|

15V

(DRBS50-12-1)

A=137ms
B =144ms
C=145ms

D=152ms

Conditions

A BCD

Min (LN A 00ns/dy

wmmm&zww%mﬁL o

DRB50-1

Vin : 230 VAC
Tout : 100 9
Ta : 25°C

s «— Vout

3V/DI

| T00ms/DIV

Min 15N - 100ms/d

i

5V/DIV

| T00ms/DIV_

TDK-Lambda

WA

— Vin

« Vout

«— 0V

«— Vin

T-30



DRB50-1

2.8 AT LR
Response to brown out characteristics Conditions Vin : 230 VAC
Tout : 100 9%

Ta : 25°C

| 24V |
(DRB50-24-1)

Moin {126 M $ 500ms/div

senipe <— Vout

A = 138ms

B = 147ms

C=154ms

D=155ms

i

T0V/DIV | 500ms/DIV_

| 48V [
(DRB50-48-1)

: K [ 100ms/div
A B C D : ; : :

— Vout

A =137ms \/

B = 150ms ? \/

«— OV

VDIV | 100ms/DIV

C=165ms

D = 176ms

TDK-Lambda T-31



DRB50-1

2.9 ANSh—TER (ZENER) BB
Inrush current waveform

(DRB50-5-1)
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
¢ =0° ¢ =90°

i [RE : 100/l : ‘ : Woir 1125 3 100e/dy

« Jin —

T E——

2A/DIV | 100ms/DIV TOA/DIV | 100ms/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
- - —
o AN S SO, — Tin
L1 s 111111
5A/DIV | 100ms/DIV 5ZOA/DIVE | 100ms/DIV

TDK-Lambda T-32



DRB50-1

2.9 AJpV— R (RAER) W
Inrush current waveform

1y )

T ——

l ;

5A/DIV. | 100ms/DIV TOADIV | 100ms/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
o =0° » =90°
Han {15 K 100mei/c6 Mt LOHN 100w/t
S — e uh

I

T s e LT

T0A/DIV | 100ms/DIV 20A/DIV | 100ms/DIV

TDK-Lambda T-33



DRB50-1

2.9 ANSpY-— VB (RAER) W
Inrush current waveform

T e

SADIV T00ms/DIV T0A/DIV 100ms/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
o =0° ¢ =90°
W ¢ 1.5 1 T a0/ Vo 1 1.5 B 1B/
s — Iin —> [re—— ,
........ \\

" R E——

li

V

\J

T0A/DIV 100ms/DIV 20A/DIV T00ms/DIV

TDK-Lambda T-34



DRB50-1
2.9 ANJ)h— N (AT 1%
Inrush current waveform

43V
(DRB50-48-1)
Conditions  Vin: 115 VAC
Iout: 100 %
Ta: 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
o =0° ¢ =90°

W {15 N D/ : T WL W it/ |

e Tin — frevemmnnens

- — R

I

Ml L

“SA/DIV 100ms/DIV T0A/DIV 100ms/DIV

W

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°
R
T0A/DIV__|__100ms/DIV 20A/DIV__|_100ms/DIV

TDK-Lambda T-35



DRB50-1
2.10 U —2 BRI

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

Equipment used : 228 (Simpson)

[ sv ]

(DRB50-5-1)
f: 50 Hz

0.5

0.4

0.3

Leakage current (mA)

0.1

80 120 160 200 240 280
Input voltage (VAC)

f: 60 Hz

0.5

0.4

0.3

0.2

Leakage current (mA)

0.1

0.0 : s z z e a | a
80 120 160 200 240 280

Tnput voltage (VAC)

TDK-Lambda T-36



2.10 U—7

DRB50-1

R b g
EERI R e
Leakage current characteristics Conditions Tout: 0% ------
100 % -
Ta: 25C

Equipment used

(DRB50-12-1)

Leakage current (mA)

Leakage current (mA)

0.5

0.4

0.3

0.2

0.1

0.0

0.5

04

0.3

0.2

0.1

0.0

f:

80 120 160 200 240 280

Input voltage (VAC)

f:

80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda

: 228 (Simpson)

50 Hz

60 Hz

T-37



DRB50-1

2.10 U — 7 Biftk

Leakage current characteristics Conditions Tout: 0% ------

24V
(DRB50-24-1)
0.5
0.4
T 03
5
f
B
g 02
s
E
-
0.1
0.0
0.5
0.4
E
= 0.3
5
B
5
o 0.2
[av]
0.1
0.0

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

f: 50 Hz

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

80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-38



DRB50-1
2.10 U — 2 BEIRFFE

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

Equipment used : 228 (Simpson)

48V
(DRB50-48-1)
f: 50 Hz
0.5
0.4
= 03
8
:
g 02
o
Q
-
0.1 [
0.0 3 i E i E j 5 j
80 120 160 200 240 280
Input voltage (VAC)
f: 60 Hz
0.5
0.4
= 03
8
=
8
%)? 0.2
"
3
0.1
OO { t il I
80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-39



DRB50-1

2.11 AV v Tl A X
Output ripple and noise waveform Conditions Vin: 115 VAC
Ta: 25 C

(DRBS50-5-1) Tout : 0% Tout : 100%

Wan { 1,25 T/ Main 3.2 M S/

i
S e :

20mV/DIV 5ms/DIV 20mV/DIV Sus/DIV
(DRB50-12-1) Iout : 0% Tout : 100%
Wein ] 1.6 N [y T ] 1.5 B )

20mV/DIV 5ms/DIV 20mV/DIV Sus/DIV

TDK-Lambda T-40



DRB50-1

2. 11 WY w7 A XS
Output ripple and noise waveform Conditions Vin : 115 VAC
Ta: 25 C

24V
(DRB50-24-1) Tout : 0% Tout : 100%

Han {125 1 T/ v Kin {15 M fus/dy

s T L R

20mV/DIV S5ms/DIV 20mV/DIV Sps/DIV
48V
(DRB50-48-1) Tout : 0% Iout : 100%
M {15 N Sins/div Man {125 M Sus/dy

=

COV

20mV/DIV S5ms/DIV. 20mV/DIV Sps/DIV

TDK-Lambda T-41



DRB50-1

2.11 WAV v 7y A XY
Output ripple and noise waveform Conditions Vin : 230 VAC
Ta: 25 C

(DRB50-5-1) fout : 0% Tout : 100%

Wi {125 M s/ dy Mo [ L& M Sy

‘?4% M‘ﬁw %{m %W ,

20mV/DIV 5ms/DIV 20mV/DIV S5us/DIV
(DRB50-12-1) Tout : 0% Tout : 100%
Han 31O M Sms/ v Main §1.23 ¥ Sus/dy

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

TDK-Lambda T-42



211 AV T, AR

DRB50-1

Output ripple and noise waveform Conditions Vin: 230 VAC
Ta: 25 C
24V
(DRB50-24-1) Tout : 0% Tout : 100%
W TTHN Tl M 12 ey
U A R g

20mV/DIV 5ms/DIV 20mV/DIV Sus/DIV
48V
(DRB50-48-1) Tout : 0% Tout : 100%
M §1.25 M Sms/dv Man 1125 4 Sus/dy

20mV/DIV

5ms/DIV 20mV/DIV

S5ps/DIV

TDK-Lambda

T-43



DRB50-1

2.12 EM I F#E
Electro-Magnetic Interference characteristics Conditions  Vin : 115 VAC
Iout : 100 %
Ta : 25%C
ME i1 7
Conducted Emission

L5V |
(DRB350-5-1) Phase : L gy 55022 Class B
Point A - QP Limit
(9.4MHz) |
Ref. Limit {Measure )
Datal (dBuV) | (dBuV) ﬁ
QP 60.0 42.7 ; o EN 55022 Class B
» AV Limit
AV 50.0 39.9

Phase : N EN 55022 Class B

Point B * T v : QP Limit
(9.6MH2) o | 2
Ref. Limit {Measure )
Data (dBuV) (dBuVv) / 4————]
QP | 60.0 47.3 EN 55022 Class B
AV Limit
AV 50.0 44.4

EN55011-B,VCCI-B,FCC-BD BR S E X EN55022 class BORRFE & & U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda T-44



2.12 EM T f¥k
Electro-Magnetic Interference characteristics

B TR

Conducted Emission

5v. |
(DRB50-5-1)
Point A
(9.001MHz)
Ref. Limit {Measure
Data| (dBuV) | (dBuV)
QP 60.0 42.0
AV 50.0 41.6
Point B
(9.465MHz)
Ref. Limit |Measure
Data| (dBuv) | (dBuV)
QP 60.0 459
AV 50.0 44.8

DRB50-1

Conditions  Vin : 230 VAC
Iout : 100 %
Ta @ 25°C

Phase: L. gN 55022 Class B

QP Limit

[Point:A |

EN 55022 Class B

AV Limit

Phase : N gN 55022 Class B

QP Limit

TN [PointB] |

4.
9

1

EN 55022 Class B

AV Limit

EN55011-B,VCCI-B,FCC-BD[RFEIZEN55022 class BORFE & [l U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda

T-45



2.12 EM T 4
Electro-Magnetic Interference characteristics Conditions Vin : 115 VAC

MET S F

Conducted Emission

| 15v |
(DRB50-12-1)
Point A
(26MHz)
Ref. Limit |Measure
Data] (dBuv) | (dBuV)
QP 60.0 53.0
AV 50.0 435
Point B
(27MH2z)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 60.0 53.0
AV 50.0 42.5

DRB50-1

Iout : 100 %
Ta ;@ 25°C

el BN 55022 Class B
- QP Limit

a

‘\!(W'Vg i M %‘f\jﬁ;’*’x‘éﬁ’-ﬂt»A‘s‘*ﬁf‘flhﬂi‘i‘;ﬁizr’.; .

| © AV Limit

180k 300 400 500 800 1M 2M 3M  4M &M 8 8 10M 20M 3c
Frequency in Hz

Phase : N

o PR E T o » . EN55022 Class B
daf e T L L LT S QP Limit

85 ) R :

il ( © EN 55022 Class B
! /'”\)"[ AV Limit
1050k 300 400 500 800 1M 2;\4 3‘N| 4‘M 5"\6 (7] . 8 10M 20M 30

Frequency in Hz

EN55011-B,VCCI-B,FCC-BO R FE IXEN55022 class BORFE & 8] U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda T-46



2.12 EM T $¥%

Electro-Magnetic Interference characteristics Conditions  Vin : 230 VAC

Jout : 100 %
Ta @ 25°C

MR- A

Conducted Emission

| 1sv |
(DRB50-12-1)
Point A
(0.74MHz)
Ref. Limit |Measure
Datal (dBuv) | (dBuV)
Qp 56.0 44.1
AV 46.0 39.5
Point B
(0.25MHz)
Ref. Limit [Measure
Data| (dBuV) | (dBuv)
QP 61.3 51.3
AV 51.3 42.5

Level in d3uV

DRB50-1

Phase : L

1565028 Chss 1L QI i il

o
150k 300 400 500 8OO 1M . 2M - 3M  4M 5M 8 8 10M 20M 30M
Frequency in Hz

Phase: N
Bror L paint CoLone oo
of oo R
N (S T T L E R
sot T o . . p " 2

5]
150k 300 400 500 BOO 1M M 3M 4M 5M 6 8 1OM 20M oM
Frequency in Hz

EN55011-B,VCCI-B,FCC-BD BRFA{EITENS55022 class BORFUE & 7 U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda

EN 55022 Class B
QP Limit

]

EN 55022 Class B
AV Limit

EN 55022 Class B
QP Limit

]

EN 55022 Class B
AV Limit

T-47



DRB50-1

2.12 EM I H5ik
Electro-Magnetic Interference characteristics Conditions  Vin : 115 VAC
Iout : 100 %
Ta : 25°C

A o L W =
MR v - B
Conducted Emission

| 24av |
(DRB50-24-1) Phase : L
Point A . P
. " A EN 55022 Class B
(22.3MHz) S Point:A QP Limit
Ref. Limit [Measure i e N \

Dataj (dBuV) | (dBuV)

o Lo | oo X:.T 1 e
SR ey A EN 55022 Class B
AV | 500 | 360 Wﬂmw A M,W\NMW*WW

AV Limit
: ‘1,; i

L

—
N
—L./
A
R
e

i

o - Phase : N
Point B " T : : L
- - EN 55022 Class B
(22.3MHz) e : G [POIntB o QP Limit
Ref. Limit |Measure N M - '\\" P
Data| (dBuV) | (dBuv) T )

QP | 600 | 42. . ' R " D

H EN 55022 Class B
AV 50.0 35.8 j AV Limit

EN55011-B,VCCI-B,FCC-BD R FEIZEN55022 class BORFHE & [F U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda T-48



2.12 EM I Kt

M T B
Conducted Emission
| 24v |
(DRB50-24-1)
Point A
(0.208MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 62.9 53.0
AV 51.9 42.8
Point B
(0.735MHz)
Ref. Limit |Measure
Datal (dBuV) | (dBuV)
QP 56.0 38.3
AV 46.0 339

Electro-Magnetic Interference characteristics

DRB50-1

230 VAC
100 %
25 C

Phase : L.

A T

[PointA

EN 55022 Class B
QP Limit

EN 55022 Class B
AV Limit

Phase : N

EN 55022 Class B

QP Limit

EN 55022 Class B
AV Limit

EN55011-B,VCCI-B,FCC-BDO R FEIZEN55022 class BORFME & [F U

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

TDK-Lambda

T-49



2.12 EM I itk
Electro-Magnetic Interference characteristics

HE 7T

Conducted Emission

| 48v |
(DRB50-48-1)
Point A
(28.3MHz)
Ref. Limit |Measure
Data| (dBuV) | (dBuV)
QP 60.0 442
AV 50.0 38.0
Point B
(28.3MHz)
Ref. Limit |Measure
Data] (dBuV) | (dBuV)
QpP 60.0 44.0
AV 50.0 37.8

DRB50-1

Conditions Vin : 115 VAC
Jout : 100 %
Ta ¢ 25°C

Phase : L

{

s [Point:A|
' \

AN 4

EN 55022 Class B
QP Limit

[r—

Phase : N

PointB |

EN 55022 Class B
AV Limit

EN 55022 Class B
QP Limit

4
Al

P

EN55011-B,VCCI-B,FCC-BD RS EIZENS55022 class BORFUE & 7 U
Limit of EN55011-B,VCCI-B,FCC-B are same as its EN55022 class B.

TDK-Lambda

EN 55022 Class B
AV Limit

T-50



2.12 EM T Rtk
Electro-Magnetic Interference characteristics

A i VB

Conducted Emission

| 48v |
(DRB50-48-1)
Point A
(0.721MHz)
Ref. Limit |Measure
Data] (dBuV) | (dBuV)
Qp 56.0 40.6
AV 46.0 38.8
Point B
(0.721MHz)
Ref. Limit |Measure
Data| (dBuVv) | (dBuV)
QP 56.0 40.5
AV 46.0 38.8

. :\\\ \ .

DRB50-1

230 VAC
100 %

25 C

EN 55022 Class B

QP Limit

4.
4

N

| EN 55022 Class B
AV Limit

E

£ & 23 8 3 ¥ 8

Phase : N
) -
Foarca] EN 55022 Class B
t - d QP Limit
; o 4
....... A " !
: | EN 55022 Class B

AV Limit

EN55011-B,VCCI-B,FCC-BD R FUE IFEN55022 class BORFYE & [/ T

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

TDK-Lambda
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DRB50-1

2.12 EM I ¥t

Electro-Magnetic Interference characteristics Conditions  Vin 115 VAC
lo 100 %
Ta 25 C
ME
Radiated Emission
5v |
(DRB50-5-1)
HORIZONTAL
Point A
(58.73MHz)
Ref. Limit |Measure EN55022 Class
QP Limit
Datal (@Buv) | (dBuv)
H 40.0 30.1

s
i

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

¢
+
¢
A
i
:
1
i
i
‘
i
L
H
)
'
¢
:

0 : H e H H : H H HES ;
30M40M50M 70M  100M 200M 300M400M 600M 1G
Freqgquency [Hz]

Point B
(58.73MHz)

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

v 40.0 36.7

Point C :
(156.7MHz) 2c 7 ......
Ref. Limit |Measure — b S
Datal (@BuV) | (dBuV) A | oo
30M40M 50M 70M 100M 200M 300M400M 600M 1G
A\ 40.0 36.8 Frequency [Hz]

TDK-Lambda

EN55022 Class
QP Limit

T-52



230 VAC
100 %

25 °C

T-53

Jo
Ta

DRB50-1
Vin

Conditions

Electro-Magnetic Interference characteristics
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115 VAC
25C

100 %

DRB50-1
To
Ta

Vin
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