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ELV12

1.  HEH¥  Evaluation Method
1.1  HIEFEE  Circuit used for determination

HIZERIEE1 Circuit 1 used for determination
-FRRrfE  Steady state data
EERYZMEYE Warm up voltage drift characteristics
- EIIRFERE  Over current protection (OCP) characteristics
GREERERME  Over voltage protection (OVP) characteristics
IS EVEE  Output rise characteristics
LB T2EME  Output fall characteristics
SEIESE (ANJBZE) ¥ Dynamic line response characteristics
- AJIEEIEBHMERFE  Response to brown out characteristics

150mm |

(|> AC +V (l> Q
Load
AC Power P.S. %
supply
O—
O AC -V O 0 L
Shunt res.

Controlled temp. chamber

HIEE B2 Circuit 2 used for determination
RENE (BFTRZ) R Dynamic load response characteristics

Digital power meter 150mm 150mm
P > “«———» .
"! I\ i Dynamic dummy
SW I 1 O AC +V O I 1 oa d
I M
Load| 1
AC Power § ! tod) 2
1 P.S.
! @ ©)
Q [
| S e
O AC v O L g

Shunt res.

Output current waveform
Tout 50% <=—> 100%

100%
95%

55%
50%
Min

tr tf

TDK-Lambda | T-1
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HEEIEE3 Circuit 3 used for determination

ATV (SR ANER) B Inrush current waveform
- ATV Input current waveform '

AC Power
supply

Loa(g

Current probe Shunt res.

HIZE ¥4 Circuit 4 used for determination
‘U—JBEIERFE  Leakage current characteristics

Digital power meter  150mm 150mm

Isolation AC AC

trans

> <———>§
bac  wo &

o Leakage : Load
AC Power current I P.S.
supply meter I
O I

SAC ACC

@
Q

Shunt res.

TDK-Lambda
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HIEFE¥S5 Circuit 5 used for determination

AV T IARBT

Digital power meter

AC Power
supply

ELV12

Output ripple and noise waveform

150mm
> A—
J) AC +V (L (>
Load
PS. Lo+ %
C1 C2
AC B L 2
Shunt res.
1.5m 502 Cable
R :50Q

C1: 0.1uF Film cap.
C2 : 100uF Elect cap.

C3 : 4700pF Ceramic cap.

HIERERL  Configuration used for determination

‘EMIK#HE:  Electro-Magnetic Interference characteristics
(a) HEE W FEE (/1 X)

Oscilloscope
Bandwith : 20MHz

Conducted Emission
4
BERRHES (HEHY) \ | memescmm
D.U.T.(Earthed) Tk (2m x 2m)
' Aluminum plate Vertical ground
LB E R / reference plane
D=80cm = D=40cm

EMI Test receiver AMN 500/50utt /
spectrum analyzer M

i

b

3 Y a&gRyr— 0| # H=80cm

N Power cable Stand

.

5 ]

: . ? : . re

] e N \

O AH&ER
H KR HE AC Power supply
b Horizontal ground plane
(b) HEFBIIRE (Bt /AX)
Radiated Emission
§ D=3m
PRatiE )
§ D.UT (Earthed) 7 /¥ YR
. Aluminum plate

EMI Test receiver y”y
spectrum analyzer N § / /
pre amp. g [, BRI—TN

E TYTF Power cable

Antenna =
= -
BT =TI Stand H=80cm
Turn table
[
L ¢
b O AHER
PR HE AC Power supply

Horizontal ground plane

TDK-Lambda
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IR Configuration used for determination
-EMI%##  Electro-Magnetic Interference characteristics
() BB ES

Disturbance Power W2 T T

Absorbing Clamp

/ HLREE (i)
D=6m D.U.T (Earthed)
BT — T / [_‘_‘ﬁ
M  Power cable '
E p <> | * .

EMI Test receiver [ 1 T

spectrum analyzer _
p___7y \ I TR
Clamp rail & H=80cm

/ Stand

|||—1|

\ O AFHER
TR AC Power supply

Horizontal ground plane

TDK-Lambda T-4A



ELV12

1.2 BEFNIEME:  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 3WTC-50K
9 | CVCF KIKUSUI | PCR2000L
10 | CVCF NF ES10000S
11 | LEAKAGE CURRENT METER HIOKI 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 NNLKS8121
17 | ANTENNA SCHWARZBECK CBL6111D
18 | ABSORBING CLAMP LUTHI MDS-21
1.3 FHMIE S/  Load condition
Vout 12V 24V
Tout : 100% 1A 0.5A
Tout : min 0.1A 0.05A
TDK-Lambda T-5




2. JetET — ¥

Characteristics

ELV12

2.1 Fpkeie Steady state data
(1) AJ) - Aff - IREZEE),/ HAES K TEE

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

12V
1. Regulation - line and load Condition Ta: 25°C
Tout\ Vin { 90VAC | 100VAC | 200VAC | 265VAC line regulation
min 12,132V | 12,132V | 12,132V | 12.132V 0mV 0.000%
50% 12.126V | 12.126V | 12.126V | 12.126V OmV 0.000%
100% 12117V | 12117V | 12117V | 12,117V 0mV 0.000%
load 15mV 15mV 15mV 15mV
regulation | 0.125% | 0.125% | 0.125% | 0.125%
2. Temperature drift Conditions Vin : 100 VAC
Tout : 100 %
Ta -10°C +25C +60°C | temperature stability
Vout 12,095V | 12117V | 12,114V | 22mV l 0.183%
3. Total regulation
(Total regulation of Line reg, Load reg and Temp. drift )
total regulation
37mvV | 03%
4, Start up voltage and Drop out voltage Conditions Ta: 25 °C
ITout : 100 %
Start up voltage (Vin) 84VAC
Drop out voltage (Vin) | 72VAC
24V
1. Regulation - line and load _ Condition Ta: 25 °C
Iout\Vin | 90VAC | 100VAC | 200VAC | 265VAC line regulation
min 23.868V | 23.868V | 23.866V | 23.865V 3mV 0.013%
50% 23.865V | 23.865V | 23.859V | 23.854V | 11mV | 0.046%
100% 23.859V | 23.859V | 23.854V | 23.844V | 15mV | 0.063%
load 9mV 9mV 12mV 21mV
regulation | 0.037% | 0.037% | 0.050% | 0.087%
2. Temperature drift Conditions Vin : 100 VAC
Tout : 100 %
Ta -10°C +25C +60°C | temperature stability
Vout 23.819V | 23.859V | 23.843V | 40mV l 0.167%

3. Total regulation

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

76mvV | 03%

3. Start up voltage and Drop out voltage Ta: 25°C

Tout : 100 %

Conditions

Start up voltage (Vin) 84VAC
Drop out voltage (Vin) | 71VAC
TDK-Lambda

T-6



Q) V vy INVEENASEE

Ripple noise voltage vs. Input voltage

12V
200

160

120

Ripple noise voltage[mV]
[e2)
<

~
fan)

24V
300

250

200

150

100

Ripple noise voltage[mV]

50

Conditions Iout :
Ta:

ELV12

100 %
-10 C
25°C
60 C

...... AR N RN AN APV SN A A
e e e e e e e e e e
70 90 110 130 150 170 190 210 230 250 270
Input voltage[ VAC]
______ {i___________:—_"_______1_-k."_".-.-.---.u-::»:-:-;"----------
70 90 110 130 150 170 190 210 230 250 270
' Input voltage[ VAC]
‘TDK-Lambda
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(3) ZhExt I B
Efficiency vs. Output current
Conditions Vin: 90 VAC -~

100 VAC ——-—
200 VAC ——
265 VAC ———-
Ta: 25°C
12V
90
S
&
8
Q
=
m
50 ‘ ' i 1
0 10 20 30 40 50 60 70 80 90 100 110
Output current (%)
24V
90
S
oy
k5
Q
=
m
50 ‘i . \ 1 I ¢ | I

0 10 20 30 40 50 60 70 80 90 100 110

Output current (%)

TDK-Lambda T
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(4) AT LI ) A
Input current vs. Output current
Conditions Vin: 90 VAC ---—-—--

100 VAC ——-~
200 VAC ——
265 VAC ———-
Ta: 25°C
12V
0.4
0.3 A S
g H
3
;
g
A=)
0 10 20 30 40 50 60 70 80 90 100 110
Output current (%)
24V
0.4
0.3 s i —
< | .
g "
5 0.2
(]
2
=
0.1
0.0 i ‘ | i i i E

0 10 20 30 40 50 60 70 80 90 100 110
Output current (%)

TDK-Lambda T-9
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(5) AJIBXH I ER
Input power vs. Output current
Conditions Vin: 90 VAC --——

100 VAC ——--
200 VAC ——
265 VAC ———-
Ta: 25°C
12V
20
5
z
o
2.
Z
RS
0
0 10 20 30 40 50 60 70 80 90 100 110
Output current (%)
24V
20
T S e s S

Input power (W)
=

0 L I N R R | &
0 10 20 30 40 50 60 70 80 90 100 110
Output current (%)

TDK-Lambda T-10



2.2 BERY T M

Warm up voltage drift characteristics

12V

Output voltage drift (%)

24V

Output voltage drift (%)

04

0.2

0.0

04

0.2

0.0

ELV12

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

0 4 5 6 7 8
Time (hrs)
D
0 4 5 6 7 8
Time (hrs)
TDK-Lambda T-11



2.3 T E T

PR

Over current protection (OCP) characteristics

ELV12

Conditions
Ta: -10°C  -——---
25 C — =
60 °C EE—

50

100 150 200 250 300
Output current (%)

Vin: 200 VAC

« ) ' | '
Il ) Il ! L

12V
Vin: 100 VAC
14 14
12 = 12
10 | 10 -
2 | Z
) ; [5)
g) 8 : &o 8
E | S
5 o | 5 6
g | £
© 41 S S - © 4 b
2 5 2
0 i i 0
0 50 100~ 150 200 250 300 0
Output current (%)
24V
Vin: 100 VAC
28 - 28
24 fl
2 2
2 16 2
E E
B 12 et =]
£ | £
© gl Ao ©
4 |- ................................
0 ) : L L 0
0 50 100 150 200 250 300 0

Output current (%)

TDK-Lambda

100 150 200 250 300
Output current (%)
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2.4 i AR R R

Over voltage protection (OVP) characteristics

Conditions Vin: 100 VAC
Jout: min
Ta: 25 °C

12V

OVP Point —

Vout —

ov—

24V

OVP Point —

Vout —

ov—

10VDIV T 200ms/DIV

TDK-Lambda T-13



2.5 HASr s B3 0 ik

Output rise characteristics

Tout : min

ELV12

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

Tout : 100%

SN Nl Vin —

Vout —

— QV —

10ms/DIV

“SV/DIV_ T0ms/DIV

Tout : min

Tout : 100%

— Vout —)

— QV —

<~ Vin —

“T0V/DIV |

TOms/DIV.

“10V/DIV |

10ms/DIV.

TDK-Lambda
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2.6 HAISEH T2 0 Rtk
Output fall characteristics ‘ Conditions  Vin: 90 VAC (A)
100 VAC (B)
200 VAC (C)
265 VAC (D)

Ta: 25 °C

| 12V | Tout : min Tout : 100%

~— Vout —

......... 0 P | L pa v

"F T T

5V/DIV 500ms/DIV 5VDIV_ | 50ms/DIV

| 24V | Tout : min Tout : 100%

T A

<« Vout —

(—Vin_) .......... p

T0VDIV | 500ms/DIV T0VDIV | 50ms/DIV.

TDK-Lambda T-15



2.7 WIS E (NS BLE YR

Dynamic line response characteristics

12V

24V

Conditions Vin: 90 VAC
170 VAC

Tout: 100 %

Ta : 25 °C

500mV/DIV T 200ms/DIV

ELV12

«—— 132 VAC(A)
—— 265 VAC(B)

— Vout (A)

< Vout (B)

< Vin

< Vout (A)

< Vout (B)

< Vin

500mVDIV | 200ms/DIV

TDK-Lambda
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2.8 WEILE (AMEE) Rk

Dynamic load response characteristics

12V

500mV/DIV

+0.56%

24V

500mV/DIV 2ms/DIV

+0.33% -0.36%

TDK-Lambda

ELV12

100 VAC
50 %<—100 %
(tr = tf = 50us)

o,

25 C

Vin :
Tout :

Conditions

Ta :

<~ Vout —

« Jout —

< Jout:0% —

200ps/DIV

500mV/DIV

-0.63%

+0.55%

«— Vout —

«— Jout —

«— Jout:0% —

500mV/DIV 200ps/DIV

+0.33% -0.34%

T-17
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2.9 AJJEIEBHERE

Response to brown out characteristics Conditions Tout: 100 %
Ta: 25°C

12V

Vin: 100VAC Vin : 200VAC

A =15ms A =98ms
B =16ms B =99ms

<~ Vout —

......... b gy

............... :.....A.‘....‘.v‘;..‘.A..A....A...(_~Vinﬁ

VDIV [ 50ms/DIV_

YDV [ 50msy/DIV.

24V

Vin: 100VAC Vin : 200VAC

A =16ms A =102ms
B=17ms B =103ms

«— Vout —

— QV —

.......... <—V1n—>

TOVDIV [ 50ms/DIV. TOVDIV__ | 50ms/DIV.

TDK-Lambda T-18



2,10 ABP—VER (BAEWR) HE

12V

Inrush current waveform

Switch on phase angle of input AC voltage

¢

:00

Switch on phase angle of input AC voltage

T0ADIV | 10ms/DIV

s| &= lin —

« Vin —

«— Jin —

|« Vin —

ELV12

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

Switch on phase angle of input AC voltage

¢ =90°

SADIV | 10ms/DIV

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

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

T0ADIV | 10ms/DIV

TDK-Lambda | T-19



2.11 ASIERE R

Input current waveform Conditions

S00mA/DIV | 5ms/DIV

500mA/DIV | 5ms/DIV

TDK-Lambda

ELV12

Tout : 100 %
Ta: 25°C

Vin: 100 VAC

«— Jin

«— Vin

Vin : 200 VAC

« Tin

«— Vin

T-20



2.12 Y — 7 BIEME

Leakage current characteristics Conditions Iout: min  ------

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

12V
f: 50 Hz

0.5

0 [ R ———
T 0.3 e
5
% 0.2
O ..
&
S
3

0.1

0.0 ‘: i ‘: | i i i j

80 120 160 200 240 280
Input voltage (VAC)
f: 60 Hz

0.5

A e
= 03
5
5 0.2
o .
&
g
3

0.1

0.0 o i P i i

80 120 160 200 240 280

Input voltage (VAC)

TDK-Lambda ~ T-21



ELV12
2BV v I A KT
Output ripple and noise waveform Conditions Tout: 100 %
Ta: 25°C
12V

Vin : 100VAC Vin : 200VAC

S0mV/DIV 1 5us/DIV_ S0mVDIY | 3us/DIV_

24V

Vin : 100VAC Vin : 200VAC

S0mV/DIV | 5us/DIV S0mV/DIV | 5us/DIV_

TDK-Lambda T-22



ELV12
2.14 EMI{tk:

Electro-Magnetic Interference characteristics Conditions Vin : 200 VAC
Tout : 100 %
Ta : 25 °C
TR TR
Conducted Emission
12V
Phase : N
Point A [dB( 2 V)1
(1.98MHz) 120 ¢
Ref. Limit | Measure :
100 F
Data| (dBuVv) (dBuV) o
QP | 56.0 443 80 T EN55015
AV | 460 | 404 0k ‘/* 1/3 QP Limit
5 o —
Z 60 F
Point B 50 : i \ et 4—I
(3.13MHz) 22 " | : EN55015
Ref. Limit | Measure 20 Wl ] ‘JA AV Limit
Data| (dBuV) (dBuv) 10 ! |
QP | 560 45.5 0 :
0.01 0.10 1.00 10.00 30.00
AV 46.0 39.3 Frequency [MHz]
Phase : L.
Point C
[dB( V)]
(3.13MHz) 120 ¢
Ref. Limit | Measure 110
Data| (dBuV) (dBuV) IZ(())
QP | 560 | 462 0 R\ T EN55015
AV | 460 | 400 . G L QP Limit
i} E S~ h
Point D 50 A it 4"|
I N 1
(3.97MHz) N iR | ENsso1s
Ref. Limit | Measure 20 F \ J WL ! ‘ AV Limit
Data| (dBuv) | (dBuv) 10
QP 56.0 46.3 ot ‘
0.01 0.10 1.00 10.00  30.00
AV 46.0 40.9 Frequency [MHz]

EN55022-B,VCCI-B,CISPR22-B,FCC-BOFRSHMEIZEN5501 5D FR FME L 7] U(150kHzEL 1)
Limit of EN55022-B,VCCI-B,CISPR22-B,FCC-B are same as its EN55015.(more than 150kHz)

FRIIL—2H

Indication is peak values.

TDK-Lambda T-23
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2.14 EMIF5%
Electro-Magnetic Interference characteristics Conditions Vin : 200 VAC
Tout : 100 %
Ta 25 °C
HF T T
Conducted Emission
24V
Phase : N
Point A [dB( & V)]
(3.37MHz) 120 ¢
Ref. Limit | Measure HOE
100
Data| (dBuV) (dBuV) % E
QP | 56.0 42.5 80 | = EN55015
AV 46.0 37.5 70 E N\ QP Limit
§ 60 A\
Point B o A ‘—I
(4.85MHz) 22 5 —  EN55015
Ref. Limit | Measure 20 AV Limit
Data| @Buv) | (dBuV) 10
QP | 56.0 452 0E -
0.01 0.10 1.00 10,00  30.00
AV 46.0 39.9 Frequency [MHz]
Phase : L
Point C [4B( 12 V3]
(2.64MHz) 120 ¢
Ref. Limit | Measure Ho ¢
100 E
Data| (dBuV) (dBuV) % c
QP | 56.0 422 o | T EN55015
AV | 460 | 362 . SR QP Limit
§ o0f : = ——
Point D 50 ¥ %
40 L ' v
(4.96MHz) N , A EN55015
Ref. Limit | Measure w0 b J IR AV Limit
Data| (@BuV) | (dBuv) 10 f i
QP 56.0 44.8 ok i
0.0 0.10 1.00 10.00  30.00
AV 46 .0 3 9 .2 Frequency [MHz]

EN55022-B,VCCI-B,CISPR22-B,FCC-BO B FEIZENS5015 DR &R C(150kHzEL L)
Limit of EN55022-B,VCCI-B,CISPR22-B,FCC-B are same as its EN55015.(more than 150kHz)

FoRIIE—IE

Indication is peak values.

TDK-Lambda T-24



2.14 EMISM:
Electro-Magnetic Interference characteristics

MR
Radiated Emission
12V HORIZONTAL
[dB( 2 V/m)l
70
&0
B0
_ 40 |
2
3 [
30
o baa AL FLNNG ‘
Sy /\\/ V}V A o, APt
10
0
30.0 50.0 100.0 200.0 300.0
Prequency [MHz)
24V HORIZONTAL
[dB(}L_"é/m)]
60
80
_ 40 l
§ 30 i
RN TN
WA
10
0

300

50.0

100.0

PFrequency

200.0

3000

ELV12

Conditions Vin : 100 VAC
Tout : 100 %
Ta : 25 C
VERTICAL
{48 v/}
70
EN55015 EN55015
QP Limit QP Limit
50
40
E 30 ]
N A \W%W o
10 W\N\\/‘/\ \'J
%0:0 50.0 1000 200.0 300.0
Frequency [MHz]}
VERTICAL
[4BC e v/
70
EN55015 " EN55015
QP Limit QP Limit
dooe — <
— 40
&
S A
20 Pt wa \
10 /\M \‘/ M
030.0 50.0 100.0 200.0 300.0

[MHz}

Frequency

EN55022-B,VCCI-B,CISPR22-B,FCC-BDO R FEIFENS5015 DR A & [FIC
Limit of EN55022-B,VCCI-B,CISPR22-B,FCC-B are same as its EN55015.

FRIFE— 7

Indication is peak values.

TDK-Lambda

[MHz]
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2.14 EMIFR#E
Electro-Magnetic Interference characteristics

e

Disturbance Power

12V

[as{pM) ]
80

Level

24V

0

[

50

30

20

10

Mn ;
A A /“ \\V\,ﬁmb\f\'\i

\Wm ~

. 000

{dp {pW} ]

Tavel

BO [

70

60 L

50

90 f
30 F
20 [

10 F

100.000
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