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HIEHE  Evaluation Method
1.1  JHEENE  Circuit used for determination

JHIERIEL Circuit 1 used for determination

- BRREE Steady state data
- 8 AR PR R Over current protection (OCP) characteristics
- 8 R R E R Over voltage protection (OVP) characteristics

- HASEH B3 KEE Output rise characteristics

- S T30 KEE Output fall characteristics

- PR ER IR R Hold up time characteristics

- N bR Response to brown out characteristics
NI 5 ay Input current harmonics

- NTJERIETE Input current waveform

Digital power meter

O—
AC Power

supply
O—

Loa%

[l

Shunt res.

Current probe

Controlled temp. chamber

A2 Circuit 2 used for determination
RPN (AfTAZ) KMt Dynamic load response characteristics

Digital power meter

Dynamic dummy load

C
AC Power

supply

C

Shunt res.

Output current waveform Current probe

lout 25% <==> 75%

TDK-Lambda
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HIE[F1#&3 Circuit 3 used for determination
s ANh— . (R AER) I Inrush current waveform

Digital power meter

_O/O_ F—===== b |

gl Load
AC Power 1
supply - =

Current probe Shunt res.

HIZE A4 Circuit 4 used for determination
- U — 7 EHE  Leakage current characteristics

Digital power meter

_2(

Slide Reg.

I

I

AC Power 1
supply |
I

I

Shunt res.

Leakage current meter

JHE[A]E5 Circuit 5 used for determination
AV T, A XPTE Output ripple and noise waveform

Digital power meter
I

Oscilloscope

Bandwith : 20MHz

(]
Coaxial cabl
1.5m 50Q

AC Power
supply

:: Load

C1: 0.1uF Film cap.
C2 : 47uF Elect cap.

TDK-Lambda T-2



HERE A% Configuration used for determination
- EMI%KFME
(a) MEZ o B (JFiE /) A X)
Conducted Emission

P AR
5 D.U.T.
FRLUER R = B A
D=80cm

AMN 50€/50uH

DRJ240-24-1

Electro-Magnetic Interference characteristics

DINL — VER AR H.
DIN rail installation fixture

e E HEE R
(2m x 2m)
Vertical ground
reference plane

TV
Aluminum plate

/e D=40cm

/

EMI Test receiver
spectrum analyzer

N

3 EwEy—7A | A H=80cm
Power cable Stand
>
T / L I 1 [‘
= o AJTER
IR M AC Power supply
4 Horizontal ground plane
(b) MEE SR RE (B A X)
Radiated Emission
LR ER DINL — /VHUAHE B
) D.U.T. DIN rail installation fixture
D=10m
R TV IR
N Aluminum plate
EMI Test receiver ﬁ
spectrum analyzer
pre amp. . !
., ERs—7N
\ T 77 Ppower cable
Antenna .
B T Stand H=80cm
Turn table
] _T_ [¢
— 0 el
= ATIEIR
ViR N (AT ] AC Power supply

Horizontal ground plane

TDK-Lambda
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1.2 A ERERs  List of equipment used

DRJ240-24-1

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA DL1740/DL1740E
2 | DIGITAL MULTIMETER AGILENT 34970A
3 | DIGITAL POWER METER HIOKI 3333
4 | CURRENT PROBE/AMPLIFIER YOKOGAWA 701931
5 | DATA ACQUISITION UNIT AGILENT 34970A
6 | ELECTRONIC LOAD CHROMA 63112A
7 | CONTROLLED TEMP. CHAMBER ESPEC SH-641
8 | LEAKAGE CURRENT METER SIMPSON 228
9 | AC SOURCE CHROMA 61505
10 | AC SOURCE (CE-UL Lab) KEYSIGHT TECHNOLOGIES 6813B
11 | EMI TEST RECEIVER (CE-UL Lab) ROHDE & SCHWARZ ES17
12 | LISN (CE-UL Lab) SCHAFFNER LISN NNB 41
13 | LISN (CE-UL Lab) EMCO LISN (AE) 3825/2
14 | EMI TEST RECEIVER (RE-UL Lab) ROHDE & SCHWARZ 100Hz-26.5Ghz ESU26
15 [ ANTENNA (BILOG) (RE-UL Lab) TESEQ CBL6112B
16 | ANTENNA (HORN) (RE-UL Lab) EMCO 3115
17 | PRE AMP (RE-UL Lab) HP 8447D
18 | PRE AMP (RE-UL Lab) TOYO TPA0108-40
TDK-Lambda
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2. Kt — & Characteristics

2.1 FEE Steady state data
(1) AT - AfT - RS, ) - L
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

L 24V |
1. Regulation - line and load Condition Ta :25°C
lout\Vin | 85VAC | 115VAC | 230VAC | 264VAC line regulation
0% 24.101 | 24.101 | 24.101 | 24.101 omVv 0.000%
50% 24.065 | 24.065 | 24.065 | 24.064 1mV 0.004%
100% 24.032 | 24.032 | 24.031 | 24.031 1mV 0.004%
load 69mV 69mV 70mV 70mV
regulation| 0.287% | 0.287% [ 0.292% [ 0.292%
2. Temperature drift Condition Vin :115VAC
lout : 100%
Ta -25°C 25°C 55°C temperature stability
\out 23.951V | 24.032V | 24.042v | 91mV | 0.379%
3. Start up voltage and Drop out voltage Condition Ta :25°C
lout : 100%
Start up voltage (Vin) [ 80VAC
Drop out voltage (Vin)] 61VAC
TDK-Lambda T-5



DRJ240-24-1

(2) VAT H T

Efficiency vs. Output current Conditions Vin :85VAC  ------
:115VAC ———
:230VAC ——
:264VAC  ———-
Ta:25°C
24V |
100
. _ /: = e ——
S i
N—r” //’./
>
2 4
2 7
(&)
i f
80
70
0 20 40 60 80 100
Output current (%)
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(3) AJyEE st it

Input current vs. Output current

24V
. Input current

vin lout : 0%
85VAC 0.071A
115VAC 0.081A
230VAC 0.014A
264VAC 0.016A

(4) NTIHEITREHHFT R

Input power vs. Output current

24V
. Input power
Vin lout : 0%
85VAC 1.68W
115VAC 1.64W
230VAC 1.60W
264VAC 1.58W

DRJ240-24-1

Conditions Vin : 85VAC  ------

: 115VAC _——
: 230VAC -
: 264VAC —_—
Ta : 25°C
4.0
30 _—
<
§ 2.0 /‘/ gl — -
5 /,,/’ ’./A/
o P g _
§_ 1.0 T ,.'/“ . ’-/—’
- r%’f;" ://——‘ -
0.0
20 40 60 80 100
Output current (%)
Conditions Vin : 85VAC  ------
: 115VAC  ———
. 230VAC -
: 264VAC ————
Ta : 25°C
300
% 200
g
s 100 ,/
5
=3 ,/
0
20 40 60 80 100
Output current (%)
TDK-Lambda a



2.2 1 R Rl R
Over current protection (OCP) characteristics

24\ |
25

.20 ,, // /
S
£15 - ,/
E pod
g 10 //
> 2
o

st A

0 /

0

50 100

150 200

Output current (%)

2.3 im B R BRI
Over voltage protection (OVP) characteristics

24V

VOUt =t = N bbb

oV —

T ok MOArG 29Uk 2P

overomt

VDIV |

50s/DIV

TDK-Lambda

Conditions

Conditions

DRJ240-24-1

Vin :115VAC

Ta : -25°C -----.
25°C —-—-—
55°C ——

Vin : 115VAC
lout : 0%
Ta : 25°C

T-8
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2.4 tH)SEH B3 0 Krt
Output rise characteristics Conditions Vin: 85VAC (A)
: 115VAC (B)
: 230VAC (C)
: 264VAC (D)
Ta: 25°C

[ 24V | lout : 0% lout : 100%

T Taim 300K T T T TIT TRITT S UUR

- DCB ,A | ~ DC

\|/ IB/

<~ Vout —

:  {ilid i
| < Vin =T ||HHHH||| |

10V/DIV | 200ms/DIV 10V/DIV | 200ms/DIV

25 IS B T8 0 Ketk:
Output fall characteristics Conditions Vin: 85VAC (A)
: 115VAC (B)
: 230VAC (C)
: 264VAC (D)
Ta: 25°C

[ 24V | lout : 0% lout : 100%

D44 MaindS00k B B B LiEEIDE T

ABCD. " - . ABCD

| = vout—

| 10V/DIV [ 50sDIV__ “10V/DIV____ | 50msiDIV

TDK-Lambda T-9
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2.6 Hi 7 ORFrir ] Rr ik
Hold up time characteristics Conditions  Vin : 115VAC ------
230VAC ——
Ta:25°C
L 24V |
1000
3 -
G.’ ~~~~~~~~
£ 100 e
s
= I
o ==
I ~~~~~~
10
0 20 40 60 80 100

Output current (%)
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2.7 WEINE (RATEL) Rtk
Dynamic load response characteristics

f=100Hz

1 e 1 S

0.5V/DIV

2ms/DIV

+0.43%

-0.43%

— Vout —

<~ lout —

<~ lout:0% — |i

Conditions

Vin
lout

Ta

f=

DRJ240-24-1

: 115VAC
1 25%<>75%

(tr = tf = 50us)

:25°C

1kHz

0.5V/IDIV

200ps/DIV

+0.43%

-0.43%

TDK-Lambda
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2.8 AT BB R
Response to brown out characteristics Conditions

24V

A =23ms
B =34ms

C =35ms

<4 Nuin_}SUUk >>E
ABC

T0V/DIV__ | 50ms/DIV_

24V

A=27ms
B =54ms

C =55ms

Conditions

DA% Main:S00K *r. .

T0VIDIV | 50ms/DIV.

TDK-Lambda

DRJ240-24-1

Vin : 115VAC
lout : 100%
Ta : 25°C

— Vout

— 0V

< Vin

Vin : 230VAC
lout : 100%
Ta : 25°C

— Vout

— OV

< Vin

T-12
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29 Aj— i (RAE) HE
Inrush current waveform

[ 24V ]
Conditions  Vin ; 115VAC
lout ; 100%
Ta : 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0 ¢ =90°
— lin — ,
i -|||||H|I§\||HIHiIIH|||HEIHIIIHIEHIIHIII — Vin — fim ‘ ]H'n|‘|||§m|m
20A/DIV | 200ms/DIV 20A/DIV [ 200ms/DIV
Conditions  Vin : 230VAC
lout ; 100%
Ta : 25°C
Switch on phase angle 8f input AC voltage Switch on phase angle of input AC voltage
¢ = o ) =9Q°

< lin —

i j|IHHH|Ii1HHH

T < Vin—

20ADIV | 200msIDIV_ “20ADIN | 200ms/DIV

TDK-Lambda
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2.10 & sy
Input current harmonics Conditions lout : 100%

Ta : 25°C
[ 24V |

Vin : 115VAC
10.000

"\ IEC61000-3-2 Limit (class A)

=
o
o
S

0.100

Harmonic current (A)

o

o

[y

o
L

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39
Harmonic Order

211 AT )BT
Input current waveform Conditions lout : 100%
Ta :25°C
Vin : 115VAC Vin :230VAC

—lin—

«—Vin—

2A/DIV | 5ms/DIV 2A/DIV | 5ms/DIV

TDK-Lambda T-14
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2.12 U — 7 ke
Leakage current characteristics Conditions lout: 0%  --------
100%
Ta : 25°C

24V ]

f : 50Hz

1.0
0.9
0.8
0.7
0.6
0.5
0.4

0.3 ——

0.2
0.1
0.0

Leakage current (mA)

80 120 160 200 240 280
Input voltage (VAC)

f - 60Hz
1.0
0.9
0.8
0.7
0.6
05 B
o B
o I L
o | T
0.1
0.0

Leakage current (mA)

80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-15



213NV v TN A XY

Output ripple and noise waveform

24V

24V

Conditions

20mV/DIV

5ms/DIV

Conditions

Main :(6.25 M

20mV/DIV

5ms/DIV

TDK-Lambda

Vin : 115VAC
lout : 0%
Ta:25°C

Vin : 115VAC
lout : 100%
Ta:25°C

DRJ240-24-1
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2.14 EM I ¢k
Electro-Magnetic Interference characteristics

DRJ240-24-1

Conditions Vin :230VAC
lout :100%
Ta :25°C
MEE BT
Conducted Emission
[ 24av |
QP spectrum waveform : ——
AV spectrum waveform : ——
)
Phase : L " ! ‘
Point A 1 ; ;
(0.26MHz) 5 | EN55032-B
Ref. | Limit | Measure|| _: : QP Limit
Data |(dBuV)| (dBuv) || i° «—
+—
QP | 615 | 5438
AV | 515 | 4Ls : AV Lt
I 000
Freery M
QP spectrum waveform : ——
AV spectrum waveform : ——
[U‘EJ"UVIZ
Phase : N 0
Point B ! !
(1.17MHz) EN55032-B
Ref. [ Limit [ Measure QP Limit
Data |(dBuv)| (dBuV) —
QP 36 49.2 EN55032-B
AV 46 32.6 AV Limit
Frequency M)

EN55011B,EN55032B,FCCB RSB 13X VCCI class BO[RFE & [F U
Limit of EN55011B,EN55032B,FCCB are same as its VCCI class B.

TDK-Lambda
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e B R
Radiated Emission

24V ]

Conditions

DRJ240-24-1

Vin :230VAC
lout :100%
Ta :25°C
Horizontal : ——
Vertical . ——

[dB{vim)]
60 [

250.00

750.00

1000.00
[MHz]

&
<

EN55011B,EN55032B ™ [2 5 il 1ZVCCI class BOFRFE & [6] U

Limit of EN55011B,EN55032B are same as its VCCI class B.

FRIIE—7
Indication is peak values.

TDK-Lambda
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