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RDS180-24
1. JEHE Evalnation Method
1.1 BEER Circuit used for determination

HEE 1 Circuit 1

- Erkpi Steady state data

- W EIRIR R Over current protection (OCP) characteristics
- W E R RN Over voltage protection (OVP) characteristics
s HASEH ERY « SEB TR D Rk Output rise/fall characteristics

- PR R e R AR Hold up time characteristics

Digital power meter

_____________

0

SW1

DCPOWER
SUPPLY

Load

Controlled temp. chamber

HIFEEI#E2 Circuit 2
CBPEISE (ATEZE) Rk Dynamic load response characteristics

Digital power meter

_____________

Dynamic dummy
load

Load |1

Load|2 —!_L

DCPOWER
SUPPLY

Output current waveform
Tout 50% <=>100%

——7100%
Y T 95%

_______ — 55%

! } | \—50%
|1 T f] Min
tr t
HIEE B3 Circuit 3
s AN —UER (BAER) R Tnrush current characteristics
DC POWER Dynamic
SUPPLY " I—_D Dip
- Simulator Load
Shunt Res.

Current probe
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HiEE ¥4 Circuit 4
CHAHY I, A R Output ripple and noise waveform
Normal Mode (JEITA Standard RC-9131A)

Digital power meter

_____________

Osilloscope
1.5m 50Q2 Cable  Bangwidth : 100MHz

DCPOWER
SUPPLY

R :50Q
C :0.1uF Film Cap.

BB Configuration

- EM I Rtk Electro-Magnetic Interference characteristics
HEmTEE (FE/ A X) Conducted Emission Noise
HERER ()
D.U.T.(Earthed) 7K

Aluminum Plate

Spectrum Analyzer — HE{EUE R [E] 578

D=80
EMI Test Receiver _ AMN 500/50uHl om
RF Relay matrix
\ A=
. \ Input Cord &
\0 Stand H=80cm
T 1 1
N ' AN
B & B R TANE Input
Earth Metal Ground Plate . Filter
HEBNRE GBH/1X) Radiated Emission Noise
D=3m

PR ()

% D.U.T.(Earthed) 7 L 3 45

Spectrum Analyzer wlme
EMI Test Receiver e
RF Relay matrix R a=pp Tt

\ Biconical Antenna R

n —
\ F—vF—TN | Stand H=80cm
Turn Table

- N | 2 F——o anmm
ek & JB R HITE ZANE Input
Earth Metal Ground Plate Filter

TDK-Lambda T-2
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1.2 A RERSE List of eqﬁipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS3012
2 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1740
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | DIGITAL POWER METER YOKOGAWA ELECT. W{;l 10
5 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303
6 | DYNAMIC DUMMY LOAD TAKASAGO FK-400L
7 | CVCF TAKASAGO AA2000XG
8 | CVCF KIKUSUI PCR4000L
9 | DYNAMIC DIP SIMULATOR CYBERNETICS PSA-210
10 | CONTROLLED TEMP. CHAMBER ESPEC SU-641
SPECTRUM ANALYZER
11 | EMI TEST RECEIVER ROHDE & SCHWARZ ESCI
12 | RF SELECTOR TOYO, CORP NS4900
13 | AMN SCHWARZBECK NNLK8121
14 ANTENNA (BICONICAL ANTENNA) TESEQ CBL6111D
TDK-Lambda T-3




2. Btk —#
2.1 Frieit

Characteristics

Steady state data
(1) AJ - A% - BEES,/HAES - KTERE

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

RDS180-24

| 5V ' 1. Regulation - line and load Condition Ta:
Tout\Vin | 18VDC | 24VDC | 32VDC line regulation
0% 5.005V | 5.005V | 5.005V 0mV 0.000%
50% 5013V | 5.012V [ 5.013V 1mV 0.020%
100% 5.003V | 5.004V | 5.004V lmV 0.020%
load 10mV dmV 9mV
regulation] 0.200% | 0.160% | 0.180%
2. Temperature drift Conditions Vin :
ITout :
Ta -20°C +25°C +50°C | temperature stability
Vout 4991V | 5004V | 5.014V 23mV | 0.460%
3. Start up voltage and Drop out voltage Conditions Ta :
JTout :
Start up voltage (Vin) | 16.2VDC
Drop out voltage (Vin) | 11.8VDC
12V 1. Regulation - line and load Condition Ta:
Tout\Vin | 18VDC | 24VDC | 32VDC line regulation
0% 12,023V | 12.023V | 12.023V 0mV 0.000%
50% 12.023V | 12.023V | 12.024V ImV 0.008%
100% 12,021V | 12.020V | 12.021V ImV 0.008%
load 2mV 3mV 3mV
regulation| 0.017% | 0.025% | 0.025%
24V 1. Regulation - line and load Condition Ta:
Iout\Vin | 18VDC | 24VDC | 32VDC line regulation
0% 24,019V | 24.019V | 24.020V ImV 0.004%
50% 24,019V | 24,019V | 24.020V ImV 0.004%
100% 24,019V | 24.019V | 24.018V ImV 0.004%
load OmV OmV 2mV’
regulation| 0.000% | 0.000% | 0.008%
2. Temperature drift Conditions Vin :
Tout :
Ta -20°C +25°C +50°C | temperature stability
Vout 24.055V | 24.019V | 24.008V | 47mV | 0.196%

3. Start up voltage and Drop out voltage

Start up voltage (Vin)

14.9VDC

Drop out voltage (Vin)

12.3VDC

TDK-Lambda

Conditions Ta:
Tout :

25°C

24 VDC
100 %

25 °C
100 %

25C

25 °C

24 VDC
100 %

25 °C
100 %

T-4



RDS180-24

(2) ZhEHH B

Efficiency vs. Output current Conditions Vin: 18 VDC ------

24 VDC —-——.
32 VvDC ——
Ta: 25°C
5V |
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S
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o ¥
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a :
60 : 1 i
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Output current (%)
| 12v |
90
S
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60
20 40 60 80 100
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| 24V |
90
S
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E :
. |
60 i i \ i
20 40 60 80 100

Output current (%)
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(3) AJIEHRS H A B

RDS180-24

Input current vs. Output current Conditions Vin :
Ta:
5V |
15.0 : |
2
S [ e S —— : >
: |
E
Q
5
jol
A=

12V |

15.0

< 100
[}
(]
:
g
E

24V |
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5
:
H
=
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Output current (%)
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100

0 20 40 60 80 100
Output current (%)
y
i
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40 60

Output current (%)
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(4) ANTBHX B
Input power vs. Output current |
Conditions Vin: 18 VDC -----

24 VDC —-—
32 VDC ——
Ta: 25°C
5V | -
250
Conditions Tout : 0%
Vin Input power 200
18VDC |  6.8W 2
24VDC 53W <150
32VDC 6.9W %
o £ 100
Conditions  CNT (RC) : OFF Z,
Vin Input power =
18VDC 1.6W 50
24VDC 2.0W
32VDC 2.5W 0
0 20 40 60 80 100
Output current (%)
12V |
250
Conditions Tout ;: 0%
Vin Input power 200
18VDC 6.4W S
24VDC 6.8W < 150
32VDC 8.4W %
. £ 100
. Conditions  CNT (RC) : OFF 2
Vin Input power =
18VDC 1.6W 50
24VDC 2.0W
32VDC 2.5W 0
0 20 40 60 80 100
Output current (%)
24V |
250
Conditions Tout : 0%
Vin Input power 200
18VDC 7.9W g
24VDC 6.7TW — 150
32VDC 8.0W %
y £ 100
Conditions  CNT (RC) : OFF &
Vin Input power =
18VDC 1.7W S0
24VDC 2.0W
32VDC 2.6W 0
0 20 40 60 80 100
Output current (%)

TDK-Lambda o
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2.2 WEFIREBEE , 2.3 EEERERM:
Over current protection (OCP) characteristics Over voltage protection (OVP) characteristics
Conditions  Vin : 18 VvDC ------ Conditions Vin : 24 VDC
24 VDC  ——e—- Tout : 0 %
32 VvDC Ta: 25C
Ta: 25 °C
6
5o ]
C<S20 1 ISV O O S S S
& A K OVP Point
8 ‘ : : N : ‘ —
R T e 1 e e
5 Vout —
g.‘ 2 I SO UON U FUT G (S WU O
o
1 I OOt S SR S0 SPN Y EOVORO
ov —
0 : ‘ : ‘ : . : : ; i : : ; i :
0 50 100 150 200 2V/DIV | 500ms/DIV___|
Output current (%)
12V
12 b
!
g O e e EETCERER P RLY -+
0 8 bbb )
&0 OVP Point
5 PSS A N SSPRNE S IS SN SN S— -
=
= Vout —
g‘ Y St S S G O U O S
O
2 FSUURE NS TUUURN [RUUNS VU LIRSS S S
ov—
0 — ‘ ‘ S S N NS NS U N N
0 50 100 150 200 5V/DIV |  500ms/DIV___ |
Output current (%)
24V
25 |
£l
2 A R OVP Point
R i e e -
4 : | : ; j : ; |
= : : : : : : : —
R L I
B I E
o :
S ; ““““ A
‘: ; | oy —
0 . b o S S N U N N D
0 50 100 150 200 10V/DIV I 500ms/DIV

Output current (%)
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2.4 HAH ERY - SIH TR0 K
Output rise/fall characteristics Conditions Vin: 18 VDC (A)
24 VDC (B)
32 VDC (C)
Tout: 100 %
Ta: 25C

“SVDIV___ | 100msDIV | TS5VDIV | smsDIV |

o | oy

TOVDIV | _100msDIV__| T0VDIV | SmeDIV__|]

TDK-Lambda T-9
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2.6 ON/OFFay ba— VR AL B3 Y « SEHTH Y ek
Output rise/fall characteristics with ON/OFF control

Conditions Vin: 24 VDC
Tout: 100 %
Ta: 25°C

«— Vout —

: wde— OV —

CNT
—
RO)

DT IS e s 2 ay v v ey y e Ty e e e T T e s r e raaa pana iy D e L N G L TR LIS R R T TS LY PR PR SPRE RPN

VDIV | 10msDIV__| VDIV | Ims/DIV

SvDIV | 10msDIV | SVDIV | lms/DIV

— Vout —

<———0V——>‘

CNT
—
(RC)

10VDIV | 10msDIV TOVDIY | 1msDIV

TDK-Lambda | 110



2.6 A RFFIFIRIRFIE

Hold up time characteristics

Conditions

RDS180-24

Vin: 24 VDC

Ta: 25°C
L s5v |
1000
g 100
[
g
=
= 10
as)
1 ) |
0 20 40 60 - 80 100

Output current (%)

Hold up time (ms)

0 20 40 60
Output current (%o)

80

100

Hold up time (ms)

0 20 40 60

Output current (%)

TDK-Lambda
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2.7 WHEISE (AMRZK) Fik

Dynamic load response characteristics

RDS180-24

Conditions  Vin:
To:
Ta:

f=1kHz

24 VDC

50 %<—>100 %
(tr = tf = 100us)
25 C

w— Vout —"

Tout —
b H H B 3 i OA —) : H : 1 H B b H H
100mV/DIV 2ms/DIV 200mV/DIV 200 n s/DIV
+3.75% -3.71% +3.15% -2.40%

12V

Tout — |

: 1 : : : : OA _) .“ : : ; : V :
200mV/DIV 2ms/DIV 200mV/DIV 200 1 s/DIV
+2.21% -1.96% +1.55% -1.46%

24V

Vout — |- ™

Tout — |,

0A —

200an/DIV

2ms/DIV

200n1V/DIV

200 1 s/DIV

+0.86%

-0.86%

+0.92%

-0.98%

TDK-Lambda
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2.8 AJIEEBHEREE

Response to brown out characteristics

5V

Conditions

A =3ms
B =4ms

C = 5ms

VDIV | 50ms/DIV.

12V

A =4dms
B =5ms

C = 6ms

SVDIV | 10msDIV

24V

A =4ms
B =5ms

C =9ms

ittt BTN G M G G e G e GG TG O e

T0VDIV | 10ms/DIV

TDK-Lambda

RDS180-24

Vin: 24 VDC
Tout : 100 %
Ta: 25°C

— Vout

— 0V

«— Vin

«— Vout

«— 0V

« Vin

«— Vout

«— 0V

«— Vin

T-13



| RDS180-24
2.9 AP —VER (RAER) Fk

Inrush current waveform
Conditions Vin: 24 VDC
Tout: 100 %
Ta: 25°C

Vin —

T10A/DIV | 50ms/DIV

TDK-Lambda T-14



2.10 HAY v 70, /A B
Output ripple and noise waveform

5V

NORMAL MODE

RDS180-24

Conditions Vin:

12V

24V

,,,,,

SOmV/DIV__

/DI

TDK-Lambda

Ta:

24 VDC
Jout : 100 v

25°C

T-15
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2.11 EMI %
Electro-Magnetic Interference characteristics

My IR TERE Conditions Vin: 24 VDC
Conducted Emission Tout: 100 %
Phase : N (-Vin side) Phase : L (+Vin side)
5V
Edﬁ( é}. \_I)] Ed{Sl(O;L \‘/)]
w0 £ 100 |
0k %
- :
X “—QP wt : «QP
5 0F —AV 3 60; —AV
3 mf Y f
©f : L s F ! »
0k g [ 0k A
20 e Lh 20 ¢ W
10 E 10 %
oF o
0.15 0.50 1.00 5.00 10.00 30.00 0.16 0.50 1.00 5.00 10.00 30.00
Frequency [MHz] Prequency [MHz]

12V

[dB(p W] [dB( W]

110 110

100 100 £

% L %0k

80 k 80 &

70 | —QP  wk QP
N <AV g @f —AV
i }
3wk : 4 50

0k R i w0 E 1 R

30 & k i : 30 k 1§ .4

0 " MJ—LM 20 ¥ --"i W

10 10F

ok ok

0.16 080 100 500  10.00 30.00 0.16 050 100 500 1000 30.00
Frequency [MHz] Frequency {MHz}

24V

{dB( W] [4B( . V)]
110 ¢ 116
100 | 100 £
%0 F % E
o L 80 £
) —QP 70 «—QP
N X <AV 3 ©f <AV
S ek b 3 sk " ;
ol : : o 40 '
30 i l l | | 30 E }‘L‘ { { I ‘ ‘
20 X PR, 20 ‘A’ L L ?
10 f 10k
ok ok
016 050 100 500 10.00 30.00 0.15 050 100 500 10.00 30.00
Frequency {MHz] Frequency {MHz]

EN55011-A,EN55022-A D BRFE T VCCI class ADFRE & R U T,
Limit of EN55011-A,EN55022-A are same as its VCCI class A.

FRIIE—ETT,

Indication is peak values.

TDK-Lambda T-16
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MEE B IREE Conditions Vin: 24 VDC
Radiated Emission Tout: 100 %
HORIZONTAL VYERTICAL
[dB( z V/m)] [dB( 1 V/m)]
70 0r
60 QP 60 [ QP
l—-—-—— - [—-— «—
50 |- 50 |
_ W 40
g E
3 [ 3 [
30 b 30 ¢ ﬁ*ﬂ
”%MWJMMJ thﬁﬁﬁ o 'ANM%wW
10 | y 0 f
ok ‘ b
30,0 50.0 100.0 200.0 3000 %o.o 50.0 100.0 200.0 300.0
Prequency {MHz] Frequency [MHz)
[dB( 22 V/m)} [dB( s V/m)]
70 70
60 QP 60 : QP
l—— — " ’— —
50 - 50 [
W wh
g K E
K 3w 3[\\
T MA A'A LN MA V.
G T Y e : oW
10 | e 10k
0
30.0 50,0 100.0 2000 300.0 %o.o 50.0 100.0 200.0 3000
Frequency [MHz] Frequency [MHz]
[dB( . V/m)} [dB( V/m)]
0 0r
: QP wf QP
50 E 50 F
Lol _ o}
il ot m
= 30 . A 4 30 b 4
@ P ¥ WM%AW i WKMJMWA
10 10 .
of o : i
30.0 50.0 100.0 2000 300.0 30.0 50.0 100.0 200.0 300.0
Frequency [MHz] Frequency {MHz]

EN55011-A,EN55022-AD R FEIZVCCI class ADFRFME & R LT,
Limit of EN55011-A,EN55022-A are same as its VCCI class A.

FRIIE— 7T,

Indication is peak values.

TDK-Lambda
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