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ELC90

1. HIFE ¥ Evaluation Method
1.1 APEFEIE  Circuit used for determination

JH7E[E] 1 Circuit 1 used for determination
“EfFFME Steady state data

-HFERNUZNMFE Warm up voltage drift characteristics
- ) EIERHH )EJ LR Output current vs. Output voltage characteristics
B FEEJELRFERFE  Over voltage protection (OVP) characteristics

AC Power
supply

300mm
— >
AC +V Q
Load
Ps. & O-I =
Shunt res.

Current probe

Controlled temp. chamber

HIEEE2 Circuit 2 used for determination

SIS E2S0EE Output rise characteristics

-t ASEB TR Output fall characteristics

EPEISE (N J1AZ) i Dynamic line response characteristics
- NJJEJEBHERE  Response to brown out characteristics

VT IAXW T

Digital power meter 300mm

Output ripple and noise waveform

AC Power q
supply

TDK-Lambda

300mm .
> !
J) AC +V (L A
DISZ
+
P.S. -
5 Cl Cc2
O AC v “
Current probe Shunt res.
D1 : Diode Load @
C1 : No need _
C2 : No need Oscilloscope

Bandwith : 20MHz
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| 7E[A]#%3 Circuit 3 used for determination

c AT —E b (R ANEDR) #Z Inrush current waveform

- AJJEIETE  Input current waveform

C
AC Power
supply

ELC90

i

Current probe

| 7E[A] ¥4 Circuit 4 used for determination

U— U@ Leakage current characteristics

Digital power meter 300mm

300mm

AC Power
supply

" VJ)
AC

Isolation
trans

4 Leakage
current
),

meter

)AC ACC

P.S.

TDK-Lambda

A

Shunt res.

Load

A\ A

Shunt res.
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H7E A% K Configuration used for determination
-EMI%FE  Electro-Magnetic Interference characteristics
(a) HEE 7B (JFiE/AX)

Conducted Emission

]
Hrakies (BEih) e EEHER Sy ]
D.U.T.(Earthed) TR (2m X 2m)
Aluminum plate Vertical ground
FECL R TR R D=80cm ' D=40cm reference plane
. AMN 50Q/50uH =
EMI Test receiver /
spectrum analyzer
Y EBES—T =) H=80cm
Power cable Stand
]
l [‘ L I 1 [‘
= O AJyEIR
IRV-R M AC Power supply
= Horizontal ground plane
(b) MEF BRI (H /A X)
Radiated Emission
D=3m I TS o
D.U.T.(Earthed) /¥ 3
EMI Test receiver /. Aluminum plate
spectrum analyzer / /
pre amp. . N
., BR—T7
TrTF
Power cable
Antenna .
= =
BV T =T Stand H=80em
1 C
= O AN
KT M o
b Horizontal ground plane

(c) WiFEILET)
Disturbance Power
Wi Z v
- Absorbing Clamp
MRS (H2th)
D:6m D.UAT.(Earthed)
B —7 v
Power cable
EMI Test receiver ( [ I 1 L 1 1
spectrum analyzer
VR T ke
: 1 il
) Clamp ral & H=80cm
Stand
I I 1
= O AR
KPR AC Power supply
= Horizontal ground plane

TDK-Lambda T-3



1.2 f FHE R &=

List of equipment used

ELC90

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL9040L
2 | DIGITAL MULTIMETER AGILENT 34970A
3 | DIGITAL POWER METER HIOKI 3334
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT110/WT210
5 | CURRENT PROBE YOKOGAWA ELECT. 701928 /701930
6 | DYNAMIC DUMMY LOAD TAKASAGO FK-200L
7 | DYNAMIC DUMMY LOAD KIKUSUI PLZ150U
8 | DIODE LOAD TDK-LAMBDA -
9 | ISOLATION TRANS MATSUNAGA 3WTC-50K
10 | CVCF KIKUSUI PCR4000L
11 | CVCF NF ES10000S
12 | LEAKAGE CURRENT METER HIOKI 3156
13 | CONTROLLED TEMP. CHAMBER ESPEC SU-261 / PL-4KP
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
19 | HARMONIC / FLICKER ANALYZER KIKUSUI KHA1000
20 | SINGLE-PHASE MASTER NF 4420
21 | REFERENCE IMPEDANCE NETWORK 20A NF 4150
22 | MULTI OUTLET UNIT KIKUSUI OTO01-KHA
1.3 FHlia 4 Load conditions
Tout 0.70A
Vout : 100% 130V
Vout : min 50V
TDK-Lambda T-4




2. Kt T — % Characteristics

2.1 5t Steady state data ELC90
() AT - Afer < A S S - (KT EE
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 | 305VAC line regulation
50V 0.701A | 0.701A | 0.701A | 0.701A OmA 0.000%
90V 0.701A | 0.701A | 0.701A | 0.701A OmA 0.000%
130V 0.701A | 0.701A | 0.701A | 0.701A 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 25C +25C +50°C | temperature stability
Iout 0.705A | 0.701A | 0.709A 8mA | 1.143%

3. Total regulation

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

total regulation
gmA | 11%

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

Start up voltage (Vin) 66VAC
Drop out voltage (Vin) | 62VAC

) V v FIVEFKT ) EE
Ripple Current vs. Output voltage Conditions Vin: 100 VAC

Ta: -25C ———

25°C ——-

50°C —

1000
900 N
(I T

00 T T -

600

500

400

300

200

100 =T

Ripple Current[mA]

40 60 80 100 120 140
Output voltage[ V]

TDK-Lambda T-5



(3) Zh=p Xt /)T
Efficiency vs. Output voltage

ELC90

Conditions Vin : 90 VAC ------
100 VAC —-—--
200 VAC ——
305 VAC ——-—
Ta: 25 °C
90
T —
—_ - /
85 _ - "’—' -
= e iU RO
S - T e
X _ g
5 o
g 80
2
o]
=
m
75
70
* 0 80 100 120 o
Output voltage (V)
(@) AT B
Input current vs. Output voltage Conditions Vin: 90 VAC -----
100 VAC —-—--
200 VAC ——
305 VAC ——-—
Ta: 25 °C
1.5
9 A R N ‘
$ 0.9 - __,.-—j/' -
= - =t
o L. -
S e -
S B
5 0.6 e
% —"': - - J—
] B -
-7
" —_— = =
0.0
* 0 80 100 120 140

Output Voltage (V)

TDK-Lambda
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ELC90

100 VAC
100 %
25 C

(5) DRI
Power factor vs. Output voltage Conditions Vin : 90 VAC
100 VAC
200 VAC ——
305 VAC
Ta: 25°C
1.0 |
o
/
0.9
5
5 0.8
3 e D R L
o N S B
2 0.7 =
S
~
0.6
0.5
0.4
40 60 80 100 120 140
Output voltage (V)
2.2 3@ERY T M
Warm up current drift characteristics
Conditions Vin:
Vout :
Ta:
5
4
3
S
E 1
‘g 0
5 -l
(]
5 -2
&
5 -3
-4
-5
0 2 3 4 5 6 7 8
Time (hrs)
TDK-Lambda
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2.3 Rt ) AR R

Output current vs. Output voltage characteristics

ELC90

Conditions Vin: 100 VAC
Ta: -25°C  -----
25 OC - .-
50 °C E—
160
140
120
b
(5]
(@]
£ 100
o
>
g
5 80
O
60
40
0 0.1 0.2 0.3 0.4 0.5 0.6 0.8
Output current (A)
2.4 1 B R R

Over voltage protection (OVP) characteristics

Conditions Vin: 100 VAC
Vout: 0%
Ta: 25 C

OVP Point —|

Vout —

o —

50V/DIV

10s/DIV

TDK-Lambda

T-8



25 H /i E 78 1) b ELC90

Output rise characteristics Conditions  Vin: 90 VAC (A)
100 VAC (B)
200 VAC (C)
305 VAC (D)
Ta: 25°C
Vout : min Vout : 100%
<~ lout —
7 |
| ) A - L
SIS ° Il 1
cCDB
hh

LTI T

200mA/DIV._ | 100ms/DIV 200mA/DIV._ | 100ms/DIV

2.6 H)SLH A0 Rtk

Output fall characteristics Conditions  Vin: 90 VAC (A)
100 VAC (B)
200 VAC (C)
305 VAC (D)
Ta: 25°C
Vout : min Vout : 100%
ABCD
(f( _______________
™ < lout —
<~ Vin —
200mA/DIV |  50ms/DIV 200mA/DIV |  50ms/DIV

TDK-Lambda T-9



2.7 WP E (NS 2R Rt ELC90
Dynamic line response characteristics Conditions Vin : 90 VAC <«— 132 VAC(A)
170 VAC «<—— 305 VAC(B)
Vout: 100 %
Ta: 25 C

o Tout (A)

Iout (B)

R e A
2.8 NJJEEEB#HE R N -
Response to brown out characteristics Conditions V(:F; 1;)(; %
i Ry
] j' out I /,
f\:\'J;’\:’jﬁl-\,'l,\\I.;\III‘J!*'\\:’{\:\WU;]Lf!\\;ﬂt"v/;:-\'f[/\}ﬁI\\ji‘l Jff\;‘d:’w%vf‘x_‘/ﬂ ',_:jff\\\’jiﬂ\bjf\ ':lj,’a\\lv."\\/f:;\;J v ,\/\/\/\/\/"\/\/\/\/\/\/\/\/\/\/\/\/\ J\/\/\N\/\/
200mA/DIV__| S50ms/DIV 200mA/DIV__| 50ms/DIV

TDK-Lambda T-10



29 A1 —E i (EANE) BIE
Inrush current waveform

Switch on phase angle (gf input AC voltage

i WVL

L

10A/DIV__|

100ms/DIV

Switch on phase angle of input AC voltage

6 =0°
: — lin —
- —Vin—
20A/DIV. | 100ms/DIV
TDK-Lambda

«— lin —

—Vin —

ELC90

Vin: 100 VAC
Vout: 100 %
Ta: 25°C

Conditions

Switch on phase angle of input AC voltage

¢ =90°

A
vvvvvvvvvvvv

10A/DIV__ | 100ms/DIV

Vin: 200 VAC
Vout : 100 %
Ta: 25 °C

Conditions

Switch on phase angle of input AC voltage

¢ =90°

20A/DIV__ | 100ms/DIV

T-11



2.10 N JEIREIE
Input current waveform

Conditions

1A/DIV

5ms/DIV

500mA/DIV

5ms/DIV

TDK-Lambda

ELC90

Vout : 100 %
Ta: 25°C

Vin : 100 VAC

e lin

Vin : 200 VAC

e lin

<~ Vin

T-12



Harmonic current (A)

Harmonic current (A)

2.11

TR Y

Input current harmonics

Vout : 100%

10.000

IEC61000-3-2 Limit (class C)

ELC90

Conditions Vin: 100 VAC
Ta: 25°C

Vout : 50%

IEC61000-3-2 Limit (class C)

10.000
1.000 1.000
\ <
=
[0
0.100 \\‘ 5 0.100
~ 2
- I
0.010 § 0.010 !
| ]
] ]
innnl
0.001 0001 LLLARN]
1357911 15 19 23 27 31 35 39
Harmonic Order Harmonic Order
Conditions Vin: 230 VAC
Ta: 25°C
Vout : 100% Vout : 50%
IEC61000-3-2 Limit (class C) IEC61000-3-2 Limit (class C)
10.000 10.000
1.000 1.000
<
0.100 5 0.100
Q
.8
=}
Q
E
0.010 T 0.010
0.001 0.001
1357911 15 19 23 27 31 35 39
Harmonic Order Harmonic Order
TDK-Lambda T-13



212 U — 7 Bk ELC90

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

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

f: 50 Hz
0.25

0.20

0.15

0.10 -

Leakage current (mA)

0.05

0.00

80 120 160 200 240 280 320
Input voltage (VAC)

f: 60 Hz
0.25

0.20

0.15

0.10 B

Leakage current (mA)

0.05 —

0.00

80 120 160 200 240 280 320
Input voltage (VAC)

TDK-Lambda T-14



213NV v T, I A R
Output ripple and noise waveform Conditions

Vout : 100%

Vout : min

S50mADIV | 5us/DIV

NN

50mA/DIV | 10us/DIV

TDK-Lambda

Vin : 100 VAC

Ta:

ELC90

25C

T-15



2.14 EMI& ELC90

Electro-Magnetic Interference characteristics Conditions Vin : 230 VAC
Vout : 100 %
Ta : 25 °C
MER v 7 RE R
Conducted Emission
Phase : N
Point A [dB(p VI
(150kHz) o AHI .
Ref. Limit | Measure 100 ‘
Data| (dBuV) | (dBuV) 90 £ 8
QP | 66.0 59.8 80 [ L - E\‘ EN55015
AV | 560 | 456 | _ ™) | QP Limit
£ 60 F
— E x
50 |
140 F <‘|
Point B E EN55015
30 £ ‘ AV Limit
(9.5MHz) 90 !
Ref. Limit | Measure 10% - ; o
Data| (dBuV) (dBuV) o E L i R Lo ‘
0.01 0.10 1.00 10.00 30.00
QP 60.0 45.4 Frequency [MHz]
AV 50.0 35.1
Phase : L
Point C [dB( 1 V)]
(150kHz) e i i
Ref. Limit | Measure g b R .
100 ; | | C [ H [
Data| (@Buv) | (dBuv) o o ¥
QP 66.0 59.8 E EN55015
AV 56.0 45.6 B QP Limit
g
Point D EN55015
(9.5MHz) AV Limit
Ref. Limit | Measure
Data| (dBuV) (dBuV) L ‘
QP 60.0 454 10.00 30.00
- - Frequency [MHz]
AV 50.0 343

EN55022-B,VCCI-B,CISPR22-B,FCC-BO [RFHEIZEN55015 DR S & [F] U (150kHZLL )
Limit of EN55022-B,VCCI-B,CISPR22-B,FCC-B are same as its EN55015.(more than 150kHz)

FoRITE—7E

Indication is peak values.

TDK-Lambda

T-16



2.14 EMI%5E:

Electro-Magnetic Interference characteristics

e FE R

ELC90

Conditions Vin :

Vout :
Ta :

HORIZONTAL

VERTICAL

EN55015

QP Limit

Radiated Emission
Point A [dB( “7\6/ m)]
(129MHz) :
Ref. Limit | Measure 60 [
Data| (dBuV) | (dBuV) .
QP | 40.0 36.9 :
40 F
g |
30
20:
1of
0
30.0
Point B (B, v/ iﬂﬂ
(132MHz) :
Ref. Limit | Measure 60
Data| (dBuV) | (dBuv)
QP 40.0 33.9
g
Point C
(217MHz)
Ref. Limit | Measure
Data| (dBuv) | (dBuv)
QP 40.0 35.2

30.0

230 VAC
100 %
25 C

EN55015
QP Limit

EN55022-B,VCCI-B,CISPR22-B,FCC-BD [E FUEIZENS55015 DR AE & [F 0
Limit of EN55022-B,VCCI-B,CISPR22-B,FCC-B are same as its EN55015.

FZoRIFE—71E

Indication is peak values.

TDK-Lambda
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2.14 EMI%E

Electro-Magnetic Interference characteristics

ELC90

Conditions Vin : 100 VAC

Vout : 100 %
Ta : 25 °C
Wi EP
Disturbance Power

(dB (pW) ]
9 —r— e S ——
; |
) e — e
F ' : ! Den-an Appendix 8
o i : = g | QP Limit
50 ———f—— . — = SRR
—
Q
>
(1]
[l

i -
200.000

300.000
Frequency [MHz]
FoRIFE— 7l

Indication is peak values.

TDK-Lambda
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