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LS50

1. Evaluation Method

1-1 Circuit used for determination

(1)  Steady state data

Dicptal pawer meter

— _ &
AD A0 POWER
MSWVZ30Y SUPPLY LOAD
.——""’fﬂ
Contrelled lermp. chamber

(2)  Warm up voltage drift characteristics

Same as Steady state data
(3)  Owver current protection (OCP) characteristics

Diglal power meter
J E

LT POWER

A Cigrtal LOAD
118%F 230 j SLPPLY mulimetar
Controlled temp,. chomber

(4)  Over voltage protection (OVP) characteristics

Same as Steady state data
(5)  Output rise characteristics

Digital power meter
A
LOAD

T1EN230 SUPPLY

J
AC AT POWER
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(6)  Output fall characteristics
Same as Output rise characteristics

(7)  Response to brown out characteristics

Cigital power meter

[ 2=

LOAD

&30 SURPLY

J
AC AC POWER

(8)  Dynamic line characteristics

Same as Response to brown out characteristics.
(9)  Dynamic load response characteristics

Digital power rnetar
sw [ — 1 Dynamic dummy lood

|
AC = AL POWEF Locd| 1
T15%/230 j SURFLY " Load| 2
_____ ]

Currernd probe

Oupul currenl wovelorm Oulput currenl werveTarm

ol O%<——=50% lovl BO% <—— 100%

—— e
———————————————— 5%

! A0%
] Jin

I
1
i
44 — 5e%
I
|
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(10) Inrush current characteristics

Digital power meter

ﬁl{: LT POWER
115\!;230\#‘7 SUPFLY F.g

Currenl probe

LOAD

(11) Leakage current characteristics

Digitol power meter

Sy T
OB
o S
i =y
AC | LOAD
115230 l
I

Leakags current melsar

Range used——-—AC (For SIMPSION TYFRE 222)

(12) OQutput ripple and noise waveform
(&) Normal Mode (using a 12” twisted pair terminated with 0.1uF and 47uF capacitor at 20MHz)

Digntal power rmeter

_Q»”
AC A2 PLWER
115W230V SUPPLY

Qorillcacope

Bondwidih , 20MHz

Lozt
C1 0 47uF Eleciralylic Capacilar
CE o0 G WP Filrn Copocior
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(b) Normal +Common Mode

Digital power meter

_Q-""
AC AT POWER
118230 SUPPLY

Qacilleacope
Bondwidlh , 20MHz

Loz
C1 : 470F Eleciralylic Capacilor
G20 TR Filen Copacior

(13) Electro-Magnetic Interference characteristics

(a) Conducted Emission Noise

D.U.T(Eorth}
Aluminum plate
Spectrum Analyzer e /

AMN 50 G /50 wH

Exil Test Receiver D=80cm I y [
RF Relay Maotrix .
AC Cord
\ i Stond H=80cm
[ : m
i R . | T .
i ]
Earth \M@J,.ﬁ.@:‘lm /L,4 oo e

Fiiter
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(b) Radiated Emission Noise

0=3m

Spectrum Analyzer
EMI Test Receiver D.U.T.{Earth)
RF Relay Matrix

Biconical Antenna / AL
\\\ - ///Stund

Turn Table
H=80cm

]
. [ |
7}7- \ Metal Ground Plain F[Iter/L'_O

Earth Input Line
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1-2 List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA DL1740/DL1740E
2 | DIGITAL MULTIMETER FLUKE 89 VI
3 | DIGITAL POWER METER YOKOGAWA WT210
4 | CURRENT PROBE/AMPLIFIER TEKTRONIX TCP404XL/TCPA400
5 | DYNAMIC DUMMY LOAD CHROMA 63030/63201
6 | DYNAMIC DUMMY LOAD KIKUSUI PLZ1004W
7 | CONTROLLED TEMP. CHAMBER ESPEC SU-241
8 | LEAKAGE CURRENT METER SIMPSON 228
9 | ACSOURCE KIKUSUI PCR-2000L
10 | AC SOURCE CHROMA 6530
11 | POWER ANALYZER CHROMA 6630
12 | EMITEST RECEIVER ROHDE&SCHWARZ ESCI
13 | EMITEST RECEIVER ROHDE&SCHWARZ ESI26
14 | LISN ROHDE&SCHWARZ ENV216
15 | ANTENNA ROHDE&SCHWARZ HL562
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2. Characteristics

2-1 Steady state data
(1) Regulation - line and load, Temperature drift

1. Regulation-line and load

LS50

Condition Ta:25°C

lout\Vin | 88VAC [ 115VAC | 230VAC | 264VAC line regulation
0% 5.014 5.014 5.017 5.017 0.003Vv | 0.060%
50% 5.007 5.007 5.008 5.008 0.001V | 0.020%
100% 5.000 5.000 4.999 4.999 0.001V | 0.020%
load 0.014Vv | 0.014v | 0.018V | 0.018V
regulation [ 0.280% | 0.280% | 0.360% | 0.360%
2. Temperature drift Conditions Vin = 115VAC
lout =100%
Ta -25°C 25°C 50°C temperature stability
Vout 4991V | 5.000V | 4.996V | 0.009V | 0.18%
12V
1. Regulation-line and load Condition Ta: 25°C
lout\ Vin | 88VAC [ 115VAC | 230VAC | 264VAC line regulation
0% 12.003 12.003 12.003 12.003 | 0.000V | 0.000%
50% 11.998 11.998 11.998 11.998 | 0.000vV | 0.000%
100% 11.993 11.993 11.994 11.994 | 0.001V | 0.008%
load 0.010v | 0.010V | 0.009V | 0.009V
regulation [ 0.083% | 0.083% | 0.075% | 0.075%
2. Temperature drift Conditions Vin = 115VAC
lout = 100%
Ta -25°C 25°C 50°C temperature stability
Vout 12.006V | 11.993V | 11.978V | 0.028V | 0.23%
24V
1. Regulation-line and load Condition Ta:25°C
lout\Vin | 88VAC [ 115VAC | 230VAC | 264VAC line regulation
0% 23.992 23.99 23.99 23.989 | 0.003V | 0.013%
50% 23.986 23.985 23.986 23.985 | 0.001V | 0.004%
100% 23.982 23.982 23.982 23.982 | 0.000V | 0.000%
load 0.010v | 0.008v | 0.008V | 0.007V
regulation [ 0.042% | 0.033% | 0.033% | 0.029%
2. Temperature drift Conditions Vin = 115VAC
lout =100%
Ta -25°C 25°C 50°C temperature stability
Vout 23.963V | 23.982V | 23.921V | 0.061V | 0.254%
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2-1 Steady State Data
(2) Output Voltage And Ripple Voltage Vs Input Voltage

12V

Output Voltage (V)

Output Voltage (V)

Output Voltage (V)

Condition lout =100%
Ta =-25°C
= 25°C
= 50°C
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2-1 Steady State Data

(3) Efficiency And Input Current Vs Output Current

= 25°C
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Vin

Conditions:
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115VAC
230VAC
264VAC
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2-2 Warm up voltage drift characteristics

Vin: 230VAC
lout : 100%

Conditions:

Ta: 25C

0.2
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2-3 Over current protection (OCP) characteristics

Vin: 88 VAC

Conditions:

115 VAC
230 VAC
264 VAC

Ta: 25T
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2-3 Over current protection (OCP) characteristics

Output voltage (V)

12V

Output voltage (V)

24V

Output voltage (V)

Conditions: Vin: 115VAC

Ta:-25C ————-
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2-3 Over current protection (OCP) characteristics

Vin : 230VAC

Conditions:
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2-4  Over voltage protection (OVP) characteristics

12V

24V

Conditions

DL MainFl0Ok x o0

D MainElok x>0

<< Mainzl0k >

10V / DIV 1s/DIV

DENSEI-LAMBDA
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Ta =25°C
Vin = 230VAC
lout = 0%

OVP
point
Vout

ov

OovP

point
Vout

ov

OVP
point
Vout

<« OV
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2-5 Output Rise Characteristics

12V

24V

Conditions: Vin : 88VAC (A)
:115VAC (B)
: 230VAC (C)
: 264VAC (D)
lout : 0%

Ta : 25°C
DC B A
|| | | - <«— Vout
| <«— 0V

I

2VIdiv | 500ms/div |
DC B A
______ LT
] : <+— Vout
: i 5 W
5 i : -
| 5V/div | 500ms/div |
DC B A
.......... « VOUt
<+« ov
<«— Vin
10V/div | 500ms/div |
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2-5 Output Rise Characteristics

12V

24V

Conditions: Vin : 88VAC (A)
:115VAC (B)
:230VAC (C)
:264VAC (D)
lout : 100%

Ta : 25°C
DC B A
| f ; <«— Vout
<«— 0OV
—— A -
2V/div [ 500ms/div |
DC B A
: <+— Vout
<« Qv

DC B A
[
; <+— Vout
: : S TR . <+— 0OV
M | | | <“— Vin
| 10V/div | | | 500ms/div | |
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2-6 Output Fall Characteristics

Conditions:
| 2Vidiv 2s/div
12V
| 5V/div 1s/div
24V

10V/div

1s/div

DENSEI-LAMBDA
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Vin : 88VAC (A)
: 115VAC (B)
: 230VAC (C)
: 264VAC (D)

lout : 0%

Ta : 25°C

Vout

ov

Vin

Vout

ov

Vin

Vout

ov

Vin



2-6 Output Fall Characteristics

Conditions:

| 2Vidiv [ 20ms/div
12v
~C D
5V/div [ 20ms/div
24V
AB

1

0V/div [

20ms/div

DENSEI-LAMBDA
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Vin : 88VAC (A)
:115VAC (B)
:230VAC (C)
:264VAC (D)

lout : 100%

Ta : 25°C

Vout

ov

Vin

Vout

ov

Vin

Vout

ov

Vin
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2-7 Hold Up Time Characteristics

Conditions Vin:  115VAC
230VAC
Ta: 25°C

m
£
T
£
o
=
=]
S
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12V
w0
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E
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T
1000
24V
m
£
5]
E
=
S
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T
1

0 20 40 10(%p0 80 100
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2-8 Dynamic Line Response Characteristics Conditions ~: Vin

12V

24V

lout
Ta

D4 Mainil0k x» o

200mV/DIV 500ms/DIV

D4 MoinFlOk x>

200mV/DIV 500ms/DIV

D4 Mainzlok »x o0

200mV/DIV 500ms/DIV

DENSEI-LAMBDA

LS50

=88<=>132 VAC (A)
=170<=>264 VAC (B)
=100%
=25°C

<+— Vout (A)

<+— Vout (B)

<“— Vin

<+— Vout (A)

<— Vout (B)

<+— Vin

<+— Vout (A)

<+— Vout (B)

<“— Vin
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2-9 Dynamic Load Response Characteristics

f=100Hz

Load current tr = tf = 50uS
0% <> 5%

< Mot ik oe :

200mV/DIV 2ms/DIV
+2.68% -3.22%
f=1KHz

Load current tr = tf = 50uS
0% <—> 50%

€ Maintlk 5> ¢

200mV/DIV 200us/DIV

+2.48% -3.28%

Conditions : Vin = 115VAC
Ta =25°C

Load current tr = tf =50uS
50% <——> 100%

{ «—Vout —»

{¢— lout —»

TR< MainFik ov

200mV/DIV 2ms/DIV

+3.26% -3.66%

Load current tr = tf = 50uS
50% €—> 100%

<«—Vout —»

<« lout—»

T Mainilk 3>

200mV/DIV 200us/DIV

+3.26% -3.54%
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2-9 Dynamic Load Response Characteristics

f=100Hz

Vin = 230VAC
Ta =25°C

Conditions :

Load current tr = tf = 50uS
0% <>  50%

Load current tr = tf = 50uS
50% <——> 100%

< Mot ik oe :

TC Mairzlk 5>

200mV/DIV 2ms/DIV

+3.18% -3.30%

200mV/DIV 2ms/DIV
+2.52% -3.10%
f=1KHz

Load current tr = tf = 50uS
0% <—> 50%

Load current tr = tf = 50uS
50% <€<—> 100%

€ Maintlk 5> ¢

<«—\Vout—»

<«— lout —»

T MainF ik >¥

200mV/DIV

200us/DIV

+2.44%

-3.18%

200us/DIV

200mV/DIV

-3.48%

+3.16%
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2-9 Dynamic Load Response Characteristics

12v

f=100Hz

Load current tr = tf = 50uS
% <—> 50%

€ Maintlk 5> ¢

‘ Vout R

200mV/DIV 2ms/DIV
+0.48% -0.55%
f=1KHz

Load current tr = tf = 50uS
0% <—> 50%

T Mainrik 5%

200us/DIV
-0.57%

200mV/DIV
+0.48%

Conditions :
Ta =25°C

Load current tr = tf = 50uS
50% <€—> 100%

<« lout

T<< Mainz Ik 5%

Vin = 115VAC

200mV/DIV

2ms/DIV

+0.66%

-0.67%

Load current tr = tf = 50uS
50% <—>  100%

<« Vout — : : -

< lout

< Mainz 1k v

200us/DIV
-0.74%

200mV/DIV
+0.63%
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2-9 Dynamic Load Response Characteristics

Conditions Vin =230VAC
Ta =25°C

12v

f=100Hz

Load current tr = tf = 50uS Load current tr = tf = 50uS
0% <—> 50% 50% <——> 100%

T Mainilk 3> 5 TAC Mainstk 3

—Vou—b—p b

<+— lout —»

200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+0.52% -0.55% +0.66% -0.66%
f=1KHz

Load current tr = tf = 50uS Load current tr = tf = 50uS
0% <> 50% 50% <€—> 100%

<€ Mainz 1k 3> TC MairElk 3>

WFVOW—’ —

200mV/DIV

200us/DIV

+0.48%

-0.58%

200mV/DIV

200us/DIV

+0.64%

-0.71%
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2-9 Dynamic Load Response Characteristics

24V

f=100Hz

Load current tr = tf = 50uS
0% <—> 50%

T MainEik 3>

200mV/DIV 2ms/DIV
+0.17% -0.20%
f=1KHz

Load current tr = tf =50uS
0% <—> 50%

T MairElk >

LS50

Conditions : Vin = 115VAC
Ta =25°C

Load current tr = tf = 50uS
50% <——> 100%

<+«—Vout—»

<+— |out—»

T MairElk 5>

200mV/DIV 2ms/DIV

+0.20% -0.18%

Load current tr = tf = 50uS
50% <——> 100%

W <+«—\Vout —»

L N N e lout—>

<< Mainilk 3>,

W

S/ B B S e B ¥

200mV/DIV

200us/DIV

+0.16%

-0.17%

200mV/DIV

200us/DIV

+0.20%

-0.19%

DENSEI-LAMBDA

T-25



LS50

2-9 Dynamic Load Response Characteristics

Conditions Vin =230VAC

Ta =25°C

24V

f=100Hz

Load current tr = tf = 50uS Load current tr = tf =50uS
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BRGNS 8 8 8 B B B TRZ Mainzik 5b

%W <«—Vout —»

<«— lout —»
200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+0.18% -0.20% +0.21% -0.20%
f=1KHz

Load current tr = tf = 50uS Load current tr = tf = 50uS
0% <> 50% 50% <—> 100%

< Mot ik oe : T T T T T T TR< MainFik ov

200mV/DIV

200us/DIV

+0.17%

-0.18%

{<+—Vout —»

<+— |out —»

DENSEI-LAMBDA

200mV/DIV

200us/DIV

+0.20%

-0.20%




2-10 Response to Brown Out Characteristics

Conditions:

A B
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2-10 Response to Brown Out Characteristics

A =78ms
B =120ms
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2-11 Inrush Current Conditions : Vin = 115VAC
lout = 100%

Ta =25°C
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2-11 Inrush Current Conditions : Vin = 230VAC
lout = 100%
Ta =25°C
¢ — 90°
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2-12 Input Current Harmonics

Vin = 230VAC
lout = 100%

Conditions :
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2-13 Leakage Current Characteristics

lout = 0%
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2-14  Output Ripple And Noise Waveform

12V

24V

Conditions

NORMAL MODE

D4 Mainzl0k 2k

20mV / DIV | 5us / DIV

18.33mV (Vp-p)

D=4 MainzlOk 2k 0

5us / DIV

18.33mV (Vp-p)

D Mainzl0k >x oo

20;mV/D:IV : | : 5u:s/DIV:
14.17mV (Vp-p)
DENSEI-LAMBDA

LS50

Vin = 230VAC
lout = 100%
Ta =25°C

<+— Vout

<+— Vout

<+— Vout

T-33



2-14  Output Ripple And Noise Waveform
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2-15 Electro-Magnetic Interference characteristics Conditions: Vin : 115VAC
lout : 100%
Conducted Emission
[dBUV] = EN55011-B
- QP Limit
m__\ |
sn? I |
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2-15 Electro-Magnetic Interference characteristics

Conditions:

5
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lout : 100%
Conducted Emission

[dB(uV)]
EN55011-B
™ QP Limit
E |
3 EN55011-B
Point A - AV Limit
Ref, (0.185MHz)
Data Limit | Measure
(dBpv)| (dBpv)
QP 64.3 57.0
AV 54.3 36.6
Frequency [MHZ]
Phase : N
[dB(uV)]
EN55011-B
|
|
_ I |
2 EN55011-B
Point B Q i AV Limit
Ref, (0.190MHz)
Data Limit | Measure
(dBuV) | (dBuV) verage
QP | 640 | 562 !
AV 54.0 34.5
Frequency [MHz]
Phase : L

DENSEI-LAMBDA

T-36



LS50
2-15 Electro-Magnetic Interference characteristics

Conditions: Vin : 115VAC
lout : 100%
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2-15 Electro-Magnetic Interference characteristics

Conducted Emission

12V
[dB(uWv)]
°
3
Point A -
Ref. (0.185 MHz)
Dat Limit | Measure
& | (@Buv)| (dBuv)
QP 64.3 56.6
AV 54.3 37.1
[dB(uV)]
°
Point B e
Ref. (0.185MHz)
Data Limit | Measure
(dBuVv)| (dBpV)
QP 64.3 55.1
AV 54.3 34.6

LS50

Vin : 230VAC
lout : 100%

Conditions:

EN55011-B
QP Limit

\ |
[ |
EN55011-B
AV Limit

| w

3
T EEETE SRR S

8
tagalacailaaa eyl

Frequency

[MHZz]

Phase : N

] EN55011-B
] QP Limit

EN55011-B
AV Limit

Frequency

Phase : L

DENSEI-LAMBDA

T-38



2-15 Electro-Magnetic Interference characteristics

Conducted Emission
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2-15 Electro-Magnetic Interference characteristics Conditions: Vin : 230VAC
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2-15 Electro-Magnetic Interference characteristics
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2-15 Electro-Magnetic Interference characteristics
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2-15 Electro-Magnetic Interference characteristics
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2-15 Electro-Magnetic Interference characteristics
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2-15 Electro-Magnetic Interference characteristics
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