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B E & Evaluation Method
1.1 BI5EMEEE  Circuit used for determination

SAIE R Circuit 1 used for determination

- B Steady state data
- BERRERSTE Over current protection (OCP) characteristics
- BEERERSS Over voltage protection (OVP) characteristics

- HAMNSE EAYEEME  Output rise characteristics
WAL ETAYHEME  Output fall characteristics
- HAREEREE Hold up time characteristics

- AW EXRESN Response to brown out characteristics

- BER S Input current harmonics
- ANEBRIKR Input current waveform

Digital power meter

AC Power
supply

Loa%

Shunt res.

Current probe

Controlled temp. chamber

HBIFE[EFE2 Circuit 2 used for determination
- BENE (AREZE) %% Dynamic load response characteristics

Digital power meter

Dynamic dummy load

C
AC Power

supply

C

Shunt res.

Output current waveform Current probe

Tout 25% <==>75%

75%
70%

30%
25%
Min

TDK-Lambda T-1
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JAIE B3 Circuit 3 used for determination
s AAY—UER (EAER) KR Inrush current waveform

Digital power meter

FP=—===- 1
—& o—

SW

g Load
AC Power | -
supply - .

Shunt res.

Current probe

HIFE E#R4 Circuit 4 used for determination
- )= EREM  Leakage current characteristics

Digital power meter

el pover et

Slide Reg. SW |

AC Power
supply

Shunt res.

Leakage current meter

FBIFE[EERS Circuit 5 used for determination
sHAY Y TIL, /A4 XER  Output ripple and noise waveform

Digital power meter

O e @ : AC Y Oscilloscope
SW o] ' ; _ Bandwith : 20MHz
C : ! Coaxial cabl
AC Power ! P.S. /7. 1.5m 50Q2
; : Cl1
I I 7

supply
G <Z~ Load
J 7

AC -V C1 : 0.1uF Film cap.
C2 : 47uF Elect cap.

TDK-Lambda T2
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BIF#EAK  Configuration used for determination
- EMI%¥1%  Electro-Magnetic Interference characteristics
(a) MBI FEE (FE/ 1 X)
Conducted Emission

DINL—JLEfTEE

{HEfese DIN rail installation fixture
2 D.U.T. -
= BEZEXME
TILEIR (m x 2m)

Alumi lat
il d Vertical ground

B EIRE A

AMNEESJOQ/SOuH D=80cm L D=40cm reference plane
EMI Test receiver /

spectrum analyzer —\

BR7—TIL = H=80cm
Power cable Stand
3
T [‘ L [ 1 [‘
1 ° ANER
JKFE R E AC Power supply

Horizontal ground plane

(b)) MBEERBE K5/ 1 X)

Radiated Emission

HER s DINL—JLEfTBE
D.U.T. DIN rail installation fixture

D=10m
TFILIR
Aluminum plate
EMI Test receiver :{ /—

spectrum analyzer
re amp.
bre e =, ERT—IL
\ T 2TF Power cable
Antenna o
. = =
a—vF—TIL Stand H=80cm
Turn table
J_ (e |
= O ANER
JKFE R HE AC Power supply

Horizontal ground plane
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1.2 ERBIEHSR

List of equipment used

DRJ120-24-1

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 TPAO0108-40
TDK-Lambda To4
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2. 57— 4

Characteristics

2.1 FrE Steady state data
(H)AB - &f - REXE HOEE - EMERE

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

[ 24V |

Condition Ta :25°C

1. Regulation - line and load

Iout\ Vin | 85VAC | 115VAC | 230VAC | 264VAC line regulation
0% 24.097 24.098 24.098 24.097 ImV 0.004%
50% 24.050 24.049 24.049 24.049 ImV 0.004%
100% 24.003 24.003 24.003 24.003 OmV 0.000%
load 94mV 95mV 95mV 94mV
regulation | 0.392% [ 0.396% | 0.396% [ 0.392%
2. Temperature drift Condition Vin : 115VAC
Tout : 100%
Ta -25°C 25°C 55°C temperature stability
Vout 23.981 | 24.003 | 24.126 | 145mV | 0.604%

Ta :25°C
Tout : 100%

3. Start up voltage and Drop out voltage Condition

T0VAC
S8VAC

Start up voltage (Vin)
Drop out voltage (Vin

TDK-Lambda T-5
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(2) SR HH N B

Efficiency vs. Output current Conditions Vin:85VAC  ------
:115VAC  ———
:230VAC ——
:264VAC  ———-
Ta :25°C
24V |
100
S
>
Q
g
(]
2
&
a 80
70

0 20 40 60 80 100

Output current (%)

TDK-Lambda -6
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3) ANERIHNER

Input current vs. Output current Conditions Vin : 85VAC  ------
:115VAC  ———
: 230VAC _—
1 264VAC -——-
Ta : 25°C
24V
2.0
Vin Input current 3 P
Tout : 0% = L ]
85VAC 0.043A o 1.0 P s
115VAC 0.054A 5 =T
230VAC 0.104A 2 /,:—.'/ - /%_
264VAC 0.120A k= T ==
00 B
0 20 40 60 80 100
Output current (%)
@ ANBEAFHIER
Input power vs. Output current Conditions Vin: 85VAC  ------
: 115VAC ——=
: 230VAC _—
1 264VAC -—--
Ta: 25°C
24V
200
. Input power < )
Vin Tout : 0% TB: >
85VAC 0.39W g 100 g
115VAC 0.41W S A~
230VAC 0.59W 5 ,/
264VAC 0.66W k= /
0
0 20 40 60 80 100

Output current (%)

TDK-Lambda

T-7
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2.2 BERRERFME

Over current protection (OCP) characteristics Conditions Vin : 115VAC
Ta: -25°C -----.
25°C —.——
2av ] s5C ——
25
20 S
Z
o
& 15 e
'S /
>
210
o
£ e
@) /
5
0
0% 100% 200%
Output current (%)
23 BEERERE
Over voltage protection (OVP) characteristics Conditions Vin : 115VAC
ITout : 0%
Ta : 25°C
[ 24V |

D << Maan3SUUk >>:

Vout —

10V/DIV | 50s/DIV

TDK-Lambda T-8



24 HALH EAY Rt

Output rise characteristics

24V Tout : 0%

Hain: 900Kk e

j/ans

DRJ120-24-1

Vin: 85VAC (A)
: 115VAC (B)
: 230VAC (O)
: 264VAC (D)
Ta: 25°C

Conditions

Tout : 100%

<~Vout —»f -

Fair: 400K

— 0V —

«— Vin —

10V/DIV [ 200ms/DIV_

10VDIV | 200ms/DIV __

25 HALETAY Fik

Output fall characteristics

Tout : 0%

Vin: 85VAC (A)
: 115VAC (B)
: 230VAC (O)
: 264VAC (D)
Ta: 25°C

Conditions

Tout : 100%

<¢ MAINIBOUK 22

. ABCD

<C MAINEIO0K 22

ABCD “ "

«— Vin —

«— Vout — : - :

JRPSSINN ISR S SN S

10V/DIV [ 505/DIV

T0V/DIV |' 50ms/DIV

TDK-Lambda
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2.6 H A REFIFRE R
Hold up time characteristics Conditions Vin : 115VAC  ------
230VAC ——
Ta :25°C
L 24V |
1000
£ N
e N
£ 100
o
= —
S —
s
10
0 20 40 60 80 100

Output current (%)

TDK-Lambda



2.7 BENE (BRI Hit

Dynamic load response characteristics

[ 24V |

f=100Hz

<< Main3d00k >>

0.5V/DIV

2ms/DIV

+0.69%

-0.61%

Conditions

DRJ120-24-1

Vin :
Tout :

Ta

f=

115VAC
25%<>75%
(tr = tf = 50us)

:25°C

1kHz

<< MOINFeuuK 22

«— Vout —

«— Jout —

«— Iout:0% —

0.5V/DIV

200us/DIV

+0.87%

-0.52%

TDK-Lambda



2.8 ANEEBR ST

Response to brown out characteristics

| 24V

A =28ms

B =29ms

Conditions

10V/DIV | 50ms/DIV

| 24V

A =29ms

B =36ms

Conditions

A B

AWML

10V/DIV | 50ms/DIV

TDK-Lambda
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Vin : 115VAC
Tout : 100%
Ta : 25°C

«— Vout

«— 0V

— Vin

Vin : 230VAC
Tout : 100%
Ta : 25°C

— Vout
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29 AR —TFR (BAER) K
Inrush current waveform

[ 24v ]

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

Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢=0° ¢ =90°

D4 Mainzin > :

— MR — i

AR ! it I :‘ . ; ‘ ‘ I I il !
"\1"|l‘i\il\lliz\l“f|\"f‘|lIHH‘H‘ < Vin — ; I“‘ll(‘lH\Hg\‘[“”\‘]lul‘|‘
T0ADIV | 200ms/DIV "10ADIV | 200ms/DIV_

Conditions Vin : 230VAC
Tout : 100%

Ta : 25°C
Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢=0°
"""""""""" N N
.......... . .. ‘7 . e . = . . _ _
‘ 202A/D:IV ‘ E| Ezodms/bwg : 20;\/D:IV i |E :20(5ms/1§)IV:

TDK-Lambda T-13



DRJ120-24-1

2.10 SRR AL
Input current harmonics Conditions Iout : 100%

Ta : 25°C
[ 24V ]

Vin : 115VAC
10.000

5
=
/

IEC61000-3-2 Limit (class A)

0.100

Harmonic current (A)

e

=

=

S
L

1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31 33 35 37 39

Harmonic Order

21T ANERKER
Input current waveform Conditions Iout : 100%
Ta :25°C

Vin: 115VAC Vin : 230VAC

.S mAINEIULK 2. << HMaani BuUK

~—Ilin—

~—Vin—

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

TDK-Lambda T-14



DRJ120-24-1

2.12 ) =9 B
Leakage current characteristics Conditions Iout : 0%

100%
Ta : 25°C

24V ]

f:50Hz

1.0
0.9
0.8
0.7

_______ —
0.6 =
0.5

04 L= =
03 + e ==
02 | ===
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 58
0.6 s
0.5 T
0.4 "

0.3
0.2
0.1
0.0

-7
-
-
-
-
-

Leakage current (mA)

80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-15



213 AV Y TIL, /A XER

Output ripple and noise waveform Conditions
24V
T s/ v
50mV/DIV 5ms/DIV
Conditions
24V
kT Sms/div

50mV/DIV 5ms/DIV

TDK-Lambda

DRJ120-24-1

Vin : 230VAC
Tout : 0%
Ta :25°C

Vin : 230VAC
Tout : 100%
Ta :25°C

T-16



214 EM 1 #1%
Electro-Magnetic Interference characteristics

MEIRFEE
Conducted Emission

Conditions

DRJ120-24-1

Vin : 230VAC
lout :100%

Ta :25°C

[ 24av ]
QP spectrum waveform :
bl
Phase : L "
Point A " /
(022MHz) | o A
. 1 4 QP Limit
Ref. | Limit | Measure | "I |~ «—
Data_|(dBuv)| (dBuv) ||:* ——
s TP T EN55032-B
S‘\F; ggg ggg )x:: v ! AV Limit
::’lllﬁ i} bl an
oyl
QP spectrum waveform :
Phase : N b B
Point B u /
(0.21MHz) ” V./ gr;lsLsigfif-B
Ref. [ Limit [ Measure |} s «—
Data_| (dBuV)| (dBuV) |~ N
Qp | 632 | 584 | T AT f*[’ : IS F—W | ENs5032-B
! hemeh -phL My, AV Limit
Av | 532 | 358 | Ty
m:Li w 1 )
Fregt)

EN55011B,EN55032B,FCCBMD R FE X VCCI class BOR FiE & [ L
Limit of EN55011B,EN55032B,FCCB are same as its VCCI class B.

TDK-Lambda
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MEERME
Radiated Emission Conditions Vin

lout :
:25°C

Ta

24\/ | Horizontal :

Vertical :

VULB 9168

80+

70

Level [dBv/m]
=
&

Frequency [MHz]

EN55011B,EN55032B DR F{E & VCCI class BORFfE & B L
Limit of EN55011B,EN55032B are same as its VCCI class B.
RRIFE—VE

Indication is peak values.

TDK-Lambda

:230VAC

100%

—

EN55032-B
QP Limit
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