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ELC12

HIEJEE  Evaluation Method
1.1  HIERY  Circuit used for determination

HIEE1 Circuit 1 used for determination

-FHFME  Steady state data

-HERVZ M Warm up voltage drift characteristics

- BRI EJERFME  Output current vs. Output voltage characteristics
REERERME  Over voltage protection (OVP) characteristics

Digital power meter 150mm _ 150mm
Pm————- i > « >
O O (J) AC +V (.Lr Q
swi !
Load
o— |
AC Power I P.S. @
supply 1 g
. l
L s .
O AC VO C

Shunt res.
Controlled temp. chamber Current probe
HIEE]#2 Circuit 2 used for determination
MASEH EASVEE  Output rise characteristics
HASNLHETAVEE  Output fall characteristics
RIERE (ANBZE) R Dynamic line response characteristics
AN EEBHESRE  Response to brown out characteristics
VYT, JAREH Output ripple and noise waveform
Digital power meter 150mm 150mm
AC VO o
ACP PS Dl
ower S. __; + SZ
3 —
i cl 2
AC VO M
Current probe Shunt res.
D1: LED Load L@
C1 : No need .
C2 : No need Oscﬂlqscope
Bandwith : 20MHz

TDK-Lambda T-1



ELC12

H)EE¥E3 Circuit 3 used for determination
Inrush current waveform

AT —V B (EAEGR) B
* ASIEVEEE  Input current waveform

150mm 150mm

Digital power meter

Load

AC Power
supply

Shunt res.

Current probe

\‘l E &

< > < :
J)AC +V(L Q;

—

AC AC

Isolation
trans

Leakage

current
meter

P.S.

AC ACO O

@
O

Shunt res.

TDK-Lambda T-2A



HIERER  Configuration used for determination
‘EMI#:  Electro-Magnetic Interference characteristics

() HEE I FBE (E/(X)

EMI Test receiver
spectrum analyzer

rares|

Pl A o S A

Fars

N

TR
Aluminum plate

Conducted Emission

BERUHLER (i)
D.U.T.(Earthed) -

B E %A _

AMN 50Q/50uH D=80cm

 gpy—7n| B
Power cable Stand
3

H=80cm

ELC12

EREE-Siye: U]
(2m x 2m)
Vertical ground
reference plane

T

L
- ) O AJrERR
7KK H i AC Power supply
N Horizontal ground plane
(b) MEEBIRME (B /AX)
Radiated Emission
i D=3
; z et st
§ D.U.T (Earthed) 7 7Y I
. Aluminum plate
EMI Test receiver [ 4 -
spectrum analyzer E / / / ~
pre amp. ! [, BREI—TN
I TYTF Power cable
5 Antenna =
N [=) A
5 B—VT—T N Stand H=80cm
¥ Turn table
]
i L JLE \
' B O AJER
! 7J<1|f:jtﬂ’ﬂﬁ AC Power supply
[ Horizontal ground plane
(c) WiERES
Disturbance Power WL 5T
_ Absorbing Clamp
N
i HERRHESE (1)
N D=6m D.U.T.(Earthed)
wl
| EBR—T '
bl Power cable
(] @
EMI Test receiver E ( I ! I ] 1 1
trum analyzer "
L Y E \ 7 THEGE
\ Clamp rail & H=80cm
N J
Stand
j_ I 1
AN 0 AJ R
X K K M AC Power supply
b Horizontal ground plane

TDK-Lambda
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ELC12

1.2 fEARIEMERS  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE | YOKOGAWA ELECT. DL1740EL
2 | DIGITAL MULTIMETER AGILENT 34970A
3 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
4 | CURRENT PROBE YOKOGAWA ELECT. 701932
5 | DYNAMIC DUMMY LOAD TAKASAGO FK-200L
6 | DYNAMIC DUMMY LOAD KIKUSUI PLZ-50F
7 | DUMMY LOAD PCN RHF250 SIRIES
8 | ISOLATION TRANS MATSUNAGA IWTC-50K
9 | CVCF KIKUSUI PCR2000L
10 | CVCF NF ES10000S
11 | LEAKAGE CURRENT METER HIOKT 3156
12 | DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
13 | CONTROLLED TEMP. CHAMBER ESPEC SU-261 / SU-240
14 EMi TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI
15 | PRE AMP. SONOMA | 310N
16 | AMN SCHWARZBECK NNLK8121
17 | ANTENNA SCHWARZBECK CBL6111D
18 | ABSORBING CLAMP LUTHI MDS-21
1.3 FHBATM S Load condition
Tout 035A | 07A
Vout : 100% 36V 18V
Veut s mi Vin:90~169VAC | 144V | 7.2V
Vin:170~265VAC | 18v | o9v
TDK-Lambda T4




2, Bt — & Characteristics ELC12

2.1 et Steady state data
() AJy - AT - EEEE)HES - (RTEE
Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

1. Regulation - line and load Condition Ta: 25°C
Vout\ Vin [ 90VAC | 100VAC | 200VAC | 265VAC line regulation
18.0V 0344A | 0.344A | 0.344A | 0.344A OmA 0.000%
27.0V 0.344A | 0.344A | 0344A | 0.344A OmA 0.000%
36.0V 0.344A | 0.344A | 0.344A | 0.344A OmA 0.000%
load OmA OmA OmA OmA
regulation | 0.000% | 0.000% | 0.000% | 0.000%

2. Temperature drift Conditions. Vin ;: 100 VAC
Vout : 100 %

Ta -10°C +25°C | +60°C | temperature stability
Tout 0.346A | 0.344A | 0.343A 3mA I 0.857%

3. Total regulation

(Total regulation of Line reg, Load reg and Temp. drift )
total regulation

3mA | 0.9%

4. Start up voltage and Drop out voltage Conditions Ta: 25°C
Vout : 100 %

Start up voltage (Vin) 84VAC
Drop out voltage (Vin) | 72VAC

0.7A ,
1. Regulation - line and load Condition Ta: 25°C
Vout\ Vin [ 90VAC | 100VAC | 200VAC | 265VAC line regulation.
9.0V 0.704A | 0.704A | 0.704A | 0.704A OmA 0.000%
13.5V 0.704A | 0.704A | 0.704A | 0.704A OmA 0.000%
18.0V 0.704A | 0.704A | 0.704A | 0.704A OmA 0.000%
load OmA OmA OmA OmA
regulation | 0.000% | 0.000% | 0.000% | 0.000%

2. Temperature drift Conditions Vin : 100 VAC
Vout : 100 %

Ta -10C +25°C +60°C | temperature stability
Tout 0.708A | 0.704A | 0.700A 8mA I 1.143%

3. Total regulation

(Total regulation of Line reg, Load reg and Temp. drift)
total regulation

gmA | 1.1%

4, Start up voltage and Drop out voltage Conditions Ta: 25 °C
Vout : 100 %

Start up voltage (Vin) 84VAC
Drop out voltage (Vin) | 73VAC

TDK-Lambda T-5



() V v FNVERX AT BIE

Ripple current vs. Input voltage

ELC12

Conditions Vout: 100 %
Ta: -10°C
25°C
Vin=90 - 169VAC ‘- 60 °C
Vin= 170 - 265VAC *-- 50 C
0.35A
400 : :
20 [
g 240 A
O
o ; S R T R R ;
g I s
2 DU T
O — B
0 i i i i
70 90 110 130 150 170 190 210 230 250 270
Input voltage[ VAC]
0.7A
400 ;
) RSSO SR S
%ﬂ L S e S -------
5 s
[0} 1
E L T B R S A —
R e L bRl R ) A SR S ?- R
80 f ----------- T
0 i i E
70 90 110 130 150 170 190 210 230 250 270
Input voltage[ VAC]
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T-6



ELC12

() B S T
Efficiency vs. Output voltage
Conditions Vin: 90 VAC -—=—

100 VAC ——-
200 VAC ——
265 VAC ———-
Ta: 25°C
0.35A
90
S
oy
8
2
H
84
60 E N B i i
12 14 16 18 20 22 24 26 28 30 32 34 36 38
Output voltage (V)
0.7A
90
_ 80
§
oy
ks
2
&
=70
60 i i i i | i i i | I i

Output voltage (V)

TDK-Lambda 7



ELC12

(4) N et BT
Input current vs. Output voltage
Conditions Vin: 90 VAC --——~

100 VAC ——--
200 VAC ——
265 VAC ——-—-
Ta: 25°C
0.35A
0.4
03 - S8 SRS EUSUUOS SHNSOS SUNSRSSS SODUUSS SSUOUU: NSNS SN
g ' -
5
T S T e
o
2
5
0.1
0.0 L | 1 { L L ] L
12 14 16 18 20 22 24 26 28 30 32 34 36 38
Output voltage (V)
0.7A
0.4

Input current (A)

Output voltage (V)

'TDK-Lambda | 8



&) ALFE xR

Input power vs. Output voltage

ELC12

Conditions Vin: 90 VAC -————
100 VAC —-—--
200 VAC ———
265 VAC ———-
Ta: 25°C

20
15
5
g 10
2,
g
5 -
5 pert :
0
12 14 16 18 20 22 24 26 28 30 32 34 36 38
Output voltage (V)
0.7A
20
Rl
5
510
(=]
g -
)5 —
5 I SR
0 i i i i | i i i ; : i

10 11 12 13

Output voltage (V)

TDK-Lambda

14

15 16 17 18 19
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2.2 BERY 7 Mgk

Warm up current drift characteristics

Output current drift (%)

0.7A

Output current drift (%)

0.4

0.2

0.0

0.4

02

0.0

ELC12

Conditions Vin: 100 VAC
Vout: 100 %

Ta: 25°%C
N
| i | | |
1 2 3 4 5 6 7 8
Time (hrs)
| | |
1 2 3 4 5 6 7 8
Time (hrs)
TDK-Lambda T-10



ELC12
2.3 M R Hi A A

Output current vs. Output voltage characteristics

Conditions
Ta: -10C  -——-
25°C ——=
Vin=100VAC --- 60 °C S
Vin=200VAC --- 50 °C S

Vin: 100 VAC Vin: 200 VAC
42 : 42 :
36 e ! ] 36 : =
30 ; | 30
z o { S |
& 24 |- do] : & 24
§ 1 - : : ! : : §
g g I
© 12 f 1 © 12 . ,
6 |- 6 -t
0 N K S RS RS SN R 0 l i ;
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5
Output current (A) Output current (A)
0.7A
Vin: 100 VAC Vin: 200 VAC
21 A 21 : '
e e e
15 ! o 15
Z e E ' Z
( v 1 1 ' ' h )
§ 12 | e o 12
= Voo : oot = ;
> ; > |
45» 9 Ji ________ 45- 9 E __________
g @ § 5 s
© 5 © % SR VRN N UV SO NN SN SURNS S
3 R T 2 | 3 4_____5 ______ A N Ao Lecocao KL I [
S T T T O O A PO T O U A
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1
Output current (A) Output current (A)

TDK-Lambda T-11



ELC12
2. MHE IR R

Over voltage protection (OVP) characteristics

Conditions Vin: 100 VAC
Tout : 0%
Ta: 25 °C

OVP Point — |~ ..... ......... ......... ......... ......... ......... ......... ......... .........

Vout —

OV

10VDIV ' — 10s/DIV

0.7A

OVP Point —

Vout —

ov—

VDIV [ J0sDIV

TDK-Lambda T-12



2.5 AL H B 0 Kt

Output rise characteristics

| 035A | Vout : 40%

01A/DIV | 50ms/DIV.

DCBA Vout : 100%

0.1ADIV | 50ms/DIV

TDK-Lambda

«— Jout —

— QA —

LVf VAV WAWANANAWREANAN — Vin —

— Jout

— 0A

< Vin

ELC12

Conditions Vin: 90 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C

Vout : 50%

0IADV | 50msDIV

T-13



ELC12

2.5 WIS H BAS Y etk
Output rise characteristics Conditions Vin: 90 VAC (A)
100 VAC (B)
200 VAC (O)
265 VAC (D)
Ta: 25°C

| 07A | Vout : 40% Vout : 50%

«— Jout —

— QA —

LV A A A A A A A «— Vin — R AN AR AN AN AR AR AN AR AN ARANARAWARANAS

02ADIV | 50ms/DIV 02ADIV | 50ms/DIV

DCBA Vout : 100%
M \\// M

< Jout

— 0A

SUANA AR A A AN A A A AR AR ANAN AU ANANANAS «— Vin

02ADIV | 50ms/DIV.

TDK-Lambda T-14



2.6 AL H TR 0 Rtk

Output fall characteristics

Vout : 40%

ELC12

Vin: 90 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)

25 C

Conditions

Ta:

Vout : 50%

«— Jout —

— QA —

«— Vin —

0.1ADIV | 50ms/DIV.

01ADIV | 50ms/DIV

Vout: 100%

<« Jout

<« 0A

< Vin

01ADIV | 50ms/DIV.

TDK-

Lambda

T-15



2.6 B H TN Y Ktk

Output fall characteristics

I 0.7A l Vout : 40%

ELC12

Conditions Vin: 90 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)
Ta: 25°C

Vout : 50%

«— Jout —

— QA —

«— Vin —

50ms/DIV

02ADIV | 50ms/DIV

? D Vout : 100%

< Jout

— 0A

----- M

02ADIV | 50ms/DIV.

TDK-Lambda
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ELC12
2.7 BPEIE (NS BEE )R

Dynamic line response characteristics

Conditions Vin : 90 VAC <«— 132 VAC(A)
170 VAC «— 265 VAC(B)

Vout: 100 %

Ta: 25°C

« Jout (B)
................................................................................................... .
T B e
0.7A
................................................................................................... o
................................................................................................... L
................................................................................................... —Vin
e ZéOms/DEIV

TDK-Lambda 17



2.8 AJJERBHERE

Response to brown out characteristics

Vin : 100VAC

02ADIV | 50ms/DIV

Vin: 100VAC

A =15ms
B =16ms

«— Jout —

— QA —

«— Vin —

«— Jout —

— 0A —

«— Vin —

05ADINY | 50msDIV.

TDK-Lambda

ELC12

100 %
25 °C

Conditions Vout :
Ta:

Vin : 200VAC

S0ms/DIV.

O2ADINV ]

Vin : 200VAC

A =96ms
B =97ms

03ADIV | 50ms/DIV.

T-18



ELC12
29 ANY—UBRE (BAER) WH

Inrush current waveform

Conditions Vin: 100 VAC
Vout : 100 %
Ta: 25°C

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

— [in —

—Vin —

SA/DIV. | 10ms/DIV SADIV | 10ms/DIV

Conditions Vin: 200 VAC
Vout: 100 %
Ta: 25°C

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

«— Jin —

| < vin—

T0ADIV | 10msDIV_| T0ADIV | 10ms/DIV

TDK-Lambda T-19



2.10 AJJEHI I

Input current waveform

0.35A

05ADIV | 5ms/DIV

= ......... [\ ........ _________ - _______ {\ ________ ......... _________

ELC12

Conditions Vout : 100 %

Ta: 25°C

Vin : 100 VAC

Vin : 200 VAC

«— Iin

«— Vin

05ADIV | 5me/DIV

TDK-Lambda
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2.11 U — 7 Bkt

Leakage current characteristics . Conditions Vout: min  ------

Ta: 25°C
Equipment used : 3156 (HIOKI)

f: 50Hz
0.5
0 [
T 03 ! feoees : oo : s S
5 i : 1 | i i i
:
: g&}) 0.2
!
3
0.1
0.0 i 2 i i E i i j
80 120 160 200 240 280
Input voltage (VAC) \
f: 60 Hz
0.5
(YR ISR - S—
= 03
5
% 0.2
0 .
&
g
3
0.1
0.0 E i i i 3 i E i
80 120 160 200 240 280
Input voltage (VAC)

TDK-Lambda T-21



ELC12
212HAY v TN, A X

Output ripple and noise waveform Conditions Vout: 100 %
Ta: 25°C

Vin : 100VAC Vin : 200VAC

Vin : 100VAC Vin : 200VAC

SO0mADIV | 5us/DIV_ S0mADIV | 5us/DIV_

TDK-Lambda | T-22



ELC12

2.13 EMI%¢%:
Electro-Magnetic Interference characteristics Conditions Vin : 200 VAC
Vout : 100 %
Ta : 25°C
B
Conducted Emission
0.35A
Phase : N
Point A [dB(x V)]
(0.21MHz) 120 ¢
Ref. Limit | Measure 10 :
Data| (dBuV) (dBuV) IZZ
QP 63.3 43.1 80 a\ By EN55015
AV | 533 30.5 - it QP Limit
T ~ B
Point B Y : ' ’
wb 0 | v ‘T
(3.08MHz) ‘ |1
. 30 £ i N ‘ ENS55015
Ref. Limit | Measure 20 f y WL Ilh AV Limit
Data| (dBuV) | (dBuv) 0 f ; ;
QP 56.0 33.0 ot : - -
0.01 0.10 1.00 10.00 30.00
AV 46.0 221 Frequency [MHz]
Phase : L
Point C BB 2 VI]
(0.21MHz) 120 ¢
Ref. Limit | Measure 10 ¢
: 100 E
Data| (dBuV) (dBuV) % F
QP | 631 | 308 % A s EN55015
AV | 531 17.7 70 C QP Limit
T o 3 ~ D
] F
Point D 50 F 1 ] 4—|
a0 F K
(3.19MHz) g \ :

Ref Limit M 30 ¢ ) ‘,\ \ ‘ EN55015
ef. imi easure ook : g UN\. N AV Limit
Data| (dBuV) (dBuV) 10 _

QP | 560 312 of i |
0.0 0.10 1.00 10.00  30.00
AV 46.0 21.8 Frequency [MHz]

EN55022-B,VCCI-B,CISPR22-B,FCC-BOFR FEIFENS5015 DR FE L [ C(150kHzEL L)
Limit of EN55022-B,VCCI-B,CISPR22-B,FCC-B are same as its EN55015.(more than 150kHz)

FoREIE— I
Indication is peak values.

TDK-Lambda T-23



ELC12

2.13 EMIF#H
Electro-Magnetic Interference characteristics Conditions Vin : 200 VAC
Vout : 100 %
Ta : 25°C
He ST
Conducted Emission
0.7A
Phase : N
Point A [dB( V)]
(2.99MHz) 120 ¢
Ref. Limit | Measure HOE
100 F
Data| (dBuV) (dBuV) % =
QP | 560 37.8 0 T EN55015
AV | 460 | 294 70 AB QP Limit
3 £ e
% 60F ALY
S ~ .
Point B 50 : \ ¥ 4—|
(4.54MHz) 22 N b | EN55015
Ref. Limit | Measure 2 : L AV Limit
Data| (dBuV) (dBuV) 10 ¥
QP | 560 40.8 o -
0.01 0.10 1.00 10.00  30.00
AV 46.0 34.3 Frequency [MHz]
Phase : L
Point C 4Bz V)
(2.99MHz) 120 ¢
Ref. Limit | Measure 1;2 :
Data} (dBuV) | (dBuV) % g
QP | 56.0 41.0 80 T EN55015
AV ] 460 | 324 | nof - CD\ QP Limit
ol s \ d
Point D 0t TS g
40 | =
(3.82MHz) I 11 L EN55015
Ref. Limit | Measure 2 ; | i AV Limit
Data| @Buv) | (@Buv) ol ; i k
QP 56.0 39.9 0 il i i
0.01 0.10 1.00 10.00  30.00
AV 46.0 34.2 Frequency [MHz]

EN55022-B,VCCI-B,CISPR22-B,FCC-BD FRFUBEIFZENS55015 DR FE L A T(150kHzEA L)
Limit of EN55022-B,VCCI-B,CISPR22-B,FCC-B are same as its EN55015.(more than 150kHz)

FRIIE— I
Indication is peak values.

TDK-Lambda _



ELC12
2.13 EMIFstt

Electro-Magnetic Interference characteristics Conditions Vin : 100 VAC

Vout : 100 %

Ta : 25°C
ML BN REE
Radiated Emission
0.35A HORIZONTAL . VERTICAL
[dB( 2 V/m)) [dB( 22 V/m))
70 70
o ENS55015 EN55015
QP Limit QP Limit
50 ‘J 50 |- - <_J
_© I 40 I
3 T
30

i /\ ) f/\ A\ .f\.w ::M,.A , A V\\'\ r[\\ " I/\#.\..
AV WP N AR A

300 50.0 100.0 200.0 300.0

30.0 50.0 100.0 200.0 300.0
Prequency [MHz]

Frequercy [MHz]

HORIZONTAL VERTICAL

[dB( . V/m)] [dB(u V/m)]
70 P 70
" EN55015 EN55015
QPLimit = | QP Limit
m E

.

40

Level
Level

30

—
. " . N
p e SN
ot \/ﬁ% [LASNEVWA NN LY P \MWM

10

b

10

0

ok
300 50.0 100.0 200.0 3000 30.0 50.0 100.0 200.0 300.0
Frequency {MHz] Prequency [MHz}

EN55022-B,VCCI-B,CISPR22-B,FCC-BD[RFHEIXEN55015 DR FHE &R T
Limit of EN55022-B,VCCI-B,CISPR22-B,FCC-B are same as its EN55015.

FHRITE—71ME

Indication is peak values.

TDK-Lambda T-25



ELC12

2.13 EMIFFE
Electro-Magnetic Interference characteristics Conditions Vin : 100 VAC
Vout : 100 %
Ta : 25°C
B EWRES
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Indication is peak values.
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