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1. A Evaluation Method
1-1. JH7E[EIEE  Circuit used for determination

HEEE1  Circuit 1 used for determination

o WRRRIE

« JFERY T MM

o I ORFRRE R R
o HASLH EAFReME
« WSEH A0 FrE
« R ERE

o it EE PR R

Steady state data

Warm up voltage drift characteristics
Hold up time characteristics
Output rise characteristics
Output fall characteristics
Over current protection (OCP) characteristics

Over voltage protection (OVP) characteristics

« ON/OFFarbr—/ Vi )26 B3 ST R RRE
Output rise, fall characteristics with ON/OFF Control

DC POWER
SUPPLY

Digital power meter

N

[B]#82 Circuit 2
o WP (BT

DC POWER
SUPPLY

+S %
= +Vin +V S

+RC

-RC

-Vin -V
[ 59

RDS180A-24

P.S.

Z

/g Load

1

Controlled temp. chamber

Digital power meter

| —— 71

Output current waveform
Iout 50% <==> 100%

SZ8) ¢t Dynamic load response characteristics

Shunt Res.

Dynamic dummy
Load

-Vin -V
IR

TDK-Lambda
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RDS180A-24

Digital power meter

(L

|
DC POWER + A | Dynamic |
SUPPLY ) (o P
Simulator | RC
@ -Vin -V ®
Current probe S Shunt Res.

« BTV, VAR Output ripple and noise waveform

Digital power meter

(L

Osilloscope

Bandwidth : 100MHz

Coaxial cable
DC POWER 1.5m 50Q

SUPPLY

R:50Q

C : 4700pF Ceramic cap.
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\‘E\I ==

¢ Configuration used for determination

» EMI¥F# Electro-Magnetic Interference characteristics
(a) MEF Ui B L (JFHE /1 X)  Conducted Emission

EMI Test receiver
spectrum analyzer

]

fRE{LLPE R ] B
AMN 500/50uH

Y

PEEliRs (k)
D.U.T(Earthed)

D=80cm

TV
Aluminum plate

/\ D=40cm
|

RDS180A-24

EHERRyN:L]
(2m X 2m)
Vertical ground
referenceplane

/

Y ERS—T =) H=80cm
Power cable Stand
a0 {
7 ; 7 k O AJy&EIR
o FRER M ACPower supply
B Earth Horizontal ground plane
(b) HEF ERIRE (it /4 X) Radiated Emission
D=3m 3R ()
D.U.T(Earthed) 7 /v IR
Aluminum plate

EMI Test receiver
spectrum analyzer ~
pre amp. ] ] —_

. IR —7 v

\ 777 Power cable
Antenna
va 4 & H=80cm
B—=T—=T ) =
Turn table Stand
le N
O AJyaER
- IR SR HiH AC Power supply
2 it Horizontal ground plane
Earth
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1-2.

I ERE S List of equipment used

RDS180A-24

EQUIPMENT USED

MANUFACTURER

MODEL NO.

DIGITAL STORAGE OSCILLOSCOPE

YOKOGAWA ELECT.

DL1740 / DLM2054

DIGITAL MULTIMETER AGILENT 34970A
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT210 / WI310HC
4 | CURRENT PROBE YOKOGAWA ELECT. 701932 / 701930
5 | DYNAMIC DUMMY LOAD TAKASAGO FK-400L / FK-600L
6 | DUMMY LOAD PCN RHF250 SERIES
7 CVCF KIKUSUI PCR4000LA / PCR4000LE
81 cver TAKASAGO AA2000XG
9 | CONTROLLED TEMP. CHAMBER ESPEC SU-641
10| EMITEST RECEIVER / SPECTRUM ANALYZER | ROHDE & SCHWARZ ESR3
111 pRE AMP. SONOMA 310N
121 AMN SCHWARZBECK NNLKS121
13| ANTENNA TESEQ CBL6111D
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RDS180A-24

2. ®MT—4& Characteristics
2-1. F#FFPE  Steady state data
(1) AJy-Bfaf - IREEZSE Y 7k ) « & 1

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

| 5V | 1. Regulation - line and load

Condition Ta: 25 °C
Iout \ Vin 18VDC 24VDC 32VDC Line regulation
0% 5.008V 5.008V 5.008V OmV 0.000%
50% 5.004V 5.004V 5.004V OmV 0.000%
100% 5.003V 5.003V 5.003V OmV 0.000%
Load SmV SmV SmV
regulation 0.100% 0.100% 0.100%
2. Temperature drift Conditions Vin : 24 VDC
Iout : 100 %
Ta -20°C +25°C +50°C Temperature stability
Vout 4.977V 5.003V 5.008V 3lmV 0.620%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Iout : 100 %
Start up voltage (Vin) 16.3 VDC
Drop out voltage (Vin) 14.7 VDC
12V 1. Regulation - line and load Condition Ta: 25 °C
Iout \ Vin 18VDC 24VDC 32VDC Line regulation
0% 12.025V 12.025V 12.025V OmV 0.000%
50% 12.022V 12.022V 12.021V ImV 0.008%
100% 12.020V 12.020V 12.020V OmV 0.000%
Load SmV SmV SmV
regulation 0.042% 0.042% 0.042%
2. Temperature drift Conditions Vin : 24 VDC
Iout : 100 %
Ta -20°C +25°C +50°C Temperature stability
Vout 11.995V 12.020V 12.015V 25mV 0.208%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Iout : 100 %
Start up voltage (Vin) 16.4 VDC
Drop out voltage (Vin) 15.5VDC
24V 1. Regulation - line and load Condition Ta: 25 °C
Iout \ Vin 18VDC 24VDC 32VDC Line regulation
0% 23.996V 23.996V 23.996V OmV 0.000%
50% 23.992V 23.992V 23.992V OmV 0.000%
100% 23.991V 23.991V 23.991V OmV 0.000%
Load SmV SmV SmV
regulation 0.042% 0.042% 0.042%
2. Temperature drift Conditions Vin : 24 VDC
Iout : 100 %
Ta -20°C +25°C +50°C Temperature stability
Vout 23.938V 23.991V 24.004V 66mV 0.550%
3. Start up voltage and Drop out voltage Conditions Ta: 25 °C
Iout : 100 %
Start up voltage (Vin) 16.6 VDC
Drop out voltage (Vin) 14.9 VDC
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50 °C

20°C --mo---
S

100 %

RDS180A-24

ITout :
Ta:

Conditions

) V7 NI AR EFExIAT)#EE Ripple noise voltage vs. Input voltage
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RDS180A-24

18 VDC-~~~~—
24 VDC~ "

Vin :

Conditions

32 VDC
25°C

Ta:

10/24

SV

(3) ZhFExFH S)EHE Efficiency vs. Output current
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1 1 /o | |a 1 1 1
| 1 P 1 i 1 1 1
1 1 1 1 h 1 1 1
1 1 1 1 F 1 1 1
1 1 1 1 I 1 1 1
| | | | i 1 1 1
1 1 1 1 1 1 1 1
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RDS180A-24

4) ANJ1E*RH 1R Input power vs. Output current

Vin: 18 VDC-----

Conditions

24 VDC----

32 VDC
25°C

Ta:

300

5V

1 1 1 1
1 1 1 1
1 1 1 1
F—=—=—1=-=-7¢- [t B ===
1 1 1 1 1
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1 1 1 1
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1 1 1 1 1
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i PN i i
1 1 ,,f 1 1
i i N i
'R S Y S S
i i P\ i
1 1 1 N 1
A N
1 1 1 LA 1
e e et e it [
1 1 1 1 1
1 1 1 1 1
1 1 1 1 N1
1 1 1 1 W
1 1 1 1 K]
1 1 1 1 V/
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= o
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.m m mw m
- =%
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Output current (%)

e e d s it

I
100

80

60

L
40

i
20

X

-~

I

I

1
v T

300

12V

200 f------

(A) 1omod ndug

0.3W
0.5W
0.9W

Control OFF

Input power

Iout : 0%
1.5W
2.2W
3.2W

A%
18VDC
24VDC
32VDC

Output current (%)

e Y Ty e

I F gy SRR RSPy PP S

300

24V

(M) 19mod ndug

0.3W
0.5W
0.9W

Control OFF

Input power

Iout : 0%
1.9W
2.6W
3.6W

A%
18VDC
24VDC
32VDC

40 60 80 100

20

Output current (%)
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RDS180A-24

(5) ANJ1ERixHH /18R Input current vs. Output current

Vin: 18 VDC-----

Conditions

24 VDC- -~ -

32 VDC
25°C

Ta:
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RDS180A-24

HH ) DR IR P R

Hold up time characteristics

2-3.

HERY T M

Warm up voltage drift characteristics

2-2.

24 VDC
25°C

Vin:

Conditions

Conditions

Ta:

100 %

ITout :

25 °C

Ta:

\Y

S

e e e e

F - - -

-0.1
-0.2

(%) y1ap a3erjoa nding

IRy Y R Ry R n i R a i R —— R ——
1
1
1
1
1
1
H
4

Output current (%)

Time (hours)

2V

1

1 | 1 1
R

TTATTATTATTTTTTTTr TS

R

- - —L L L L L L___L___

-0.1

(%) y1p S8e3joa nding

80 100

60
Output current (%)

Time (hours)

24V

B e e

F e o= =

] Sy RSy RSl NN S -

-0.1
-0.2

(%) yup a8esjoanding

Output current (%)

Time (hours)
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RDS180A-24

2-4. W50 E EAERE  Output rise characteristics

Conditions Vm: 18 VDC (A)
24 VDC (B)
32 VDC (C)
Ta: 25°C
Iout : 0% Iout : 100%
C B CB A
.{ ,l +—Vout— 5'— L :
I
«—0OV— |
«—Vin—
— OV
Vout : 2V/DIV 100ms/DIV Vout : 2V/DIV 100ms/DIV
12V
Tout : 0% Iout : 100%
CB A CB A
'L— .{— lr- «—Vout— l}— 'L—
| 1 T I
1 i ! /
—(V— i J
«—Vin—
+—{N—> {
Vout : 5V/DIV 100ms/DIV Vout : 5V/DIV 100ms/DIV
24V
Tout : 0% Tout : 100%
CB A CB A
Ty Vouts I !
Voo ey Vout , Vam
| i
|| oV !
«~—Vin—
— (V>
Vout : 10V/DIV 100ms/DIV Vout : 10V/DIV 100ms/DIV

TDK-Lambda 14/24



2-5.

W AISE BT AWEE  Output fall characteristics

RDS180A-24
Conditions Vm: 18 VDC (A)
24 VDC (B)
32 VDC (C)
Ta: 25°C
Tout : 0% Iout : 100%
ABC AB
tl\ 1 «Vout—> l l
AN |
. P L
«—Vin—
N ™~
— 0OV —>
Vout : 2V/DIV 2s/DIV Vout : 2V/DIV 10ms/DIV
12V
Iout : 0% Iout : 100%
ABC AB C
gy Vouts T
\\\ Vout: \\ \ \l
\k \ | \
% \ \ \
«—OV— Al
«—Vin—
\___ N
—OV—
Vout : 5V/DIV 2s/DIV Vout : 5V/DIV 10ms/DIV
24V
Iout : 0% Iout : 100%
ABC AB C
11l 111
e +—Vout— T f\ \
\ V1
oV ui
«—Vin—
N N
—OV—
VYout - 10V/DIV 2s/DIV Vout : 10V/DIV 10ms/DIV

TDK-Lambda
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RDS180A-24

ON/OFFztr b= VIR I AT 305 B0 ST 230 R

2-6.
Output rise, fall characteristics with ON/OFF Control
Conditions Vin: 24 VIDC
Tout: 100 %
Ta: 25°C
}r’ Vo \
\
/
: —ov> \*
+—RC—
Vout : 2V/DIV 20ms/DIV Vout : 2V/DIV 2ms/DIV
12V
[— «—Vout— \\
/ N
/ «0V— N
+—RC—
Vout : 5V/DIV 20ms/DIV Vout : 5V/DIV 2ms/DIV
24V
/ -
—OV— ™~
+«RC—
Vout : 10V/DIV 20ms/DIV Vout : 10V/DIV 2ms/DIV

16/24
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RDS180A-24
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RDS180A-24

2-9. RIS (B 28 ) Bt Dynamic load response characteristics
Conditions Vin: 24 VDC
Iout : 50 % <> 100%
(tr = tf = 100us)
Ta 25 °C
f=100H=z f=1kHz
!. - «— Vout — v AN AN
.r T
I ‘ I‘ « lout— /’ ———
— (A—
200mV/DIV 2ms/DIV 200mV/DIV 200ps/DIV
+1.85% -1.94% +1.83% -1.84%
12V
f=100Hz f=1kHz
-~ - «— Vout — e o o
[ | T 1 T T\ i \
<« JIout— /
«— 0A —
200mV/DIV 2ms/DIV 200mV/DIV 200ps/DIV
+0.33% -032% +0.33% -031%
24V
f=100H=z f=1kHz
: Y Vout T L -
[ 111 T TN\ \
] T <« Jout—> o SRR [P N
— 0A —
200mV/DIV 2ms/DIV 200mV/DIV 200us/DIV
+0.34% -033% +0.33% -0.33%

TDK-Lambda
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RDS180A-24

2-10. AU — RN (2SN ) 72 Inrush current waveform

Conditions Vm: 24 VDC
Iout : 100 %
Ta: 25°C
5V
In — '
Vin —
Tin : 10A/DIV 100ms/DIV
| 12v |
l'& /bw
Tin — ’
Vin—
Iin : 10A/DIV 100ms/DIV
| 24V |
Im—
Vin —
Tin - 10A/DIV 100ms/DIV
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RDS180A-24

2-11. AU 7 I JAXEER Output ripple and noise waveform

Conditions Vin: 24 VDC
Iout: 100 %
Ta: 25°C
5V
il Sl ™ [P M
20mV/DIV 2ps/DIV
| 12v |
~H p
A ,‘J\‘ S ~ ‘V\"\"‘m n/-' W""\—\_
20mV/DIV 2ps/DIV
| 24V |
Ul s ) A
‘-—\__i# al ‘\N , ’i("\{v _\«W‘*- 1."&"”{‘ \\""\
20mV/DIV 2ps/DIV
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RDS180A-24

24 VDC
100 %

Vin:

Conditions

EMIF#E:  Electro-Magnetic Interference characteristics

2-12.

Tout :

25C

Ta:

Conducted Emission

5V
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Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

T —2ME
Indication is peak values.
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21/24

TDK-Lambda



RDS180A-24

24 VDC
100 %

Vin:

Conditions

Tout :

25°C

Ta:

Conducted Emission

12V

VCCI Class B
QP Limit

VCCI Class B
AV Limit
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o
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Nl 8 B | &
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S| E 8|4 w
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o
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o
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Frequency
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Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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e —2 1M

7N

Indication is peak values.
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24 VDC
100 %

Vin :

Conditions

Tout :

25°C

Ta:

Conducted Emission

24V
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24 VDC

100 %
25°C

VERTICAL

Tout :
Ta:

Vin :

Conditions

[dB(uV/m)]

Radiated Emission
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1000.0
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500.0

Frequency

100.0

50.0

30.0

1000.0
[MHz]
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Frequency

e — 21
Indication is peak values.

100.0
N

EN55011-B,EN55032-B,FCC-BO RS X VCCI class BOBRFHEEF L

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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