LS75

EVALUATION DATA

DWG.No PA583-53-01
APPD CHK DWG

w Raunme W ?(1

n Bpe 8Y |77 pre-08 | 57 pprl I

DENSEI-LAMBDA



INDEX

1. Evaluation Method

1-1

1-2

Circuit used for determination .. ... ..o e oo eennn-

(1) Steady state data

(2) Warm up voltage drift characteristics

(3) Over current protection (OCP) characteristics
(4) Over voltage protection (OVP) characteristics
(5) Output rise characteristics

(6) Output fall characteristics

(7) Response to brown out characteristics

(8) Dynamic line response characteristics

(9) Dynamic load response characteristics

(10) Inrush current characteristics

(11) Leakage current characteristics

(12) Output ripple and noise waveform

(13) Electro-Magnetic Interference characteristics

List of equipmentused . ..o i i i i i e aaaan

2. Characteristics

2-1

2-2
2-3
2-4
2-5
2-6
2-7
2-8
2-9

Steady state data

(1) Regulation - line and load, temperature drift - . . . ... ... ...
(2) Output voltage and Ripple voltage vs. input voltage - . .- .. ..
(3) Efficiency and Input current vs. Output current - . .. ... .. ..
Warm up voltage drift characteristics ... ... ... ... ......
Over current protection (OCP) characteristics - .. ... ... _....
Over voltage protection (OVP) characteristics ... ... ..._....
Output rise characteristics . - - . oo .o oo
Output fall characteristics - . - - ..o oo
Hold up time characteristics - .- - ... oo ..o ..
Dynamic line response characteristics . - - .. ... o ...
Dynamic load response characteristics - . .. .. ... ... .. ...
2-10 Response to brown out characteristics
2-11 Inrush current waveform
2-12 Input current harmonics
2-13 Leakage current characteristics
2-14 Output ripple and noise waveform
2-15 Electro-Magnetic Interference characteristics

Terminology Used
Definition
Vin oL Input voltage
Vout L...... Output Voltage
lin ... Input Current
lout _...... Output Current
Ta  oo.... Ambient temperature

DENSEI-LAMBDA

LS75



1. Evaluation Method

1-1 Circuit used for determination
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LS75

(6)  Output fall characteristics
Same as Output rise characteristics

(7)  Response to brown out characteristics
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(8)  Dynamic line characteristics

Same as Response to brown out characteristics.
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(10) Inrush current characteristics

Digital power meter
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(11) Leakage current characteristics

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

Digital power meter
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(13) Electro-Magnetic Interference characteristics

(a) Conducted Emission Noise
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(b) Radiated Emission Noise

0=3m
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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

LS75

Condition Ta:25°C

lout\Vin | 88VAC [ 115VAC | 230VAC | 264VAC line regulation
0% 5.015 5.015 5.018 5.019 0.004V | 0.080%
50% 5.007 5.007 5.008 5.008 0.001V | 0.020%
100% 5.000 5.000 5.000 5.000 0.000V | 0.000%
load 0.015Vv | 0.015v | 0.018V | 0.019V
regulation [ 0.300% | 0.300% | 0.360% | 0.380%
2. Temperature drift Conditions Vin = 115VAC
lout =100%
Ta -25°C 25°C 50°C temperature stability
Vout 5.002V | 5.000V | 4.996V | 0.006V | 0.12%
12V
1. Regulation-line and load Condition Ta: 25°C
lout\ Vin | 88VAC [ 115VAC | 230VAC | 264VAC line regulation
0% 12.007 12.007 12.007 12.007 | 0.000V | 0.000%
50% 12.001 12.002 12.002 12.002 | 0.001V | 0.008%
100% 11.996 11.996 11.997 11.997 | 0.001V | 0.008%
load 0.011Vv | 0.011VvV | 0.010V | 0.010V
regulation [ 0.092% | 0.092% | 0.083% | 0.083%
2. Temperature drift Conditions Vin = 115VAC
lout = 100%
Ta -25°C 25°C 50°C temperature stability
Vout 12.021V | 11.996V | 11.964V | 0.057V | 0.48%
24V
1. Regulation-line and load Condition Ta:25°C
lout\Vin | 88VAC [ 115VAC | 230VAC | 264VAC line regulation
0% 24.007 24.006 24.005 24.004 | 0.003V | 0.013%
50% 23.999 23.998 23.998 23.998 | 0.001V | 0.004%
100% 23.992 23.992 23.993 23.992 | 0.001V | 0.004%
load 0.015Vv | 0.014Vv | 0.012v | 0.012Vv
regulation [ 0.063% | 0.058% | 0.050% | 0.050%
2. Temperature drift Conditions Vin = 115VAC
lout =100%
Ta -25°C 25°C 50°C temperature stability
Vout 24.031V | 23.992V | 23.980V | 0.051V | 0.213%
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2-1 Steady State Data

(2) Output Voltage And Ripple Voltage Vs Input Voltage

12V

24V
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2-1 Steady State Data
(3) Efficiency And Input Current Vs Output Current

Conditions: Ta= 25°C
Vin= 88VAC —
115VAC ———-—
230VAC - -
264VAC  ------
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2-2 Warm up voltage drift characteristics

Vin: 230VAC
lout : 100%

Conditions:

Ta: 25C
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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)

LS75

Conditions: Vin : 115VAC
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2-3 Over current protection (OCP) characteristics

Vin : 230VAC

Conditions:

-25°C

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

12V

24V

Conditions : Ta =25°C
Vin = 230VAC
lout = 0%
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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
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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
[
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: : S TR . <+— 0OV
M | | | <“— Vin
| 10V/div | | | 500ms/div | |
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2-6 Output Fall Characteristics

Conditions:

AB CD
<_
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N -
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24V
AB cC D
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ainF 100K 37

| 10V/div
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Vin : 88VAC (A)
: 115VAC (B)
: 230VAC (C)
: 264VAC (D)
lout : 0%
Ta : 25°C

Vout

ov

Vin

Vout
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Vin

Vout

ov

Vin



2-6 Output Fall Characteristics

12V

24V

C

Conditions:

TR< TRInF100k 57 |
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DENSEI-LAMBDA
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Vin : 88VAC (A)
:115VAC (B)
:230VAC (C)
:264VAC (D)

lout : 100%

Ta : 25°C

Vout
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2-7 Hold Up Time Characteristics

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

m
£
T
£
o
=
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2-8 Dynamic Line Response Characteristics Conditions ~: Vin =88<=>132 VAC (A)
=170<=>264 VAC (B)
lout = 100%
Ta =25°C

12V

24V

DAL MainiS0k xr ol

200mV/DIV 500ms/DIV

D4 MainzS0k xx o0

: : : : :

200mV/DIV 500ms/DIV

D44 MainzS0k x» 0

200mV/DIV 500ms/DIV

DENSEI-LAMBDA

<+— 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%

T << Mairz200k o5

200mV/DIV 2ms/DIV
+2.7% -4.15%
f=1KHz

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

<< Mainzz00k »5:

LS75

Vin = 115VAC
Ta =25°C

Conditions :

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

<< MainFZ00k >7t

<«—Vout —»

500mV/DIV 2ms/DIV

-3.94 %

+3.60 %

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

<«—Vout —»

<« lout—»

<< foin: 200k >

_-._.\/_,__/\_,._—__\/_,__K,_

e s N s sy S B

200mV/DIV 200us/DIV

+2.67% -3.79%

500mV/DIV 200us/DIV

+3.79 % --3.84%
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2-9 Dynamic Load Response Characteristics

f=100Hz

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

TLC MainFZ00k 33:

200mV/DIV 2ms/DIV
+2.49% -3.82%
f=1KHz

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

<< Mainz200K 72

200mV/DIV 200us/DIV

+2.59% -3.82%

| «—Vout —»

<«—\Vout—»

<«— lout —»

Vin = 230VAC
Ta =25°C

Conditions :

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

<< Mainz200k >»:

I o W

500mV/DIV 2ms/DIV

+3.60 % -3.96 %

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

<< Mainz 200K >7

—

500mV/DIV 200us/DIV

+3.42 % -3.52 %
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2-9 Dynamic Load Response Characteristics

Conditions : Vin = 115VAC
Ta =25°C
12V
f=100Hz
Load current tr = tf = 50uS Load current tr = tf = 50uS
0% <——> 50% 50% <€—> 100%
<< Mainz 200k >> B : :<< Mum_:400k B

*_\"'—_—J\—l"’_——)’\ « Vout__,

;MFWW—».. T '

200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV

+0.69% -0.93% +0.94 % -0.94 %
f=1KHz
Load current tr = tf = 50uS Load current tr = tf = 50uS
0% <——> 50% 50% <—>  100%

7T Mainrz00k 7 g 5 €€ MainFallk »>

PR Vout —,

e

200mV/DIV 200us/DIV 200mV/DIV 200us/DIV
+0.49% -0.81% +0.84 % -0.84 %
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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% <> 5% 50% <—> 100%

<< Main: 200k >» << mMainia00k 7

——-—]/— e 1,,’-—’\ <+«—\Vout—»

<+— lout —»

200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV

+0.7% -0.91% +0.97 % -0.97 %
f=1KHz
Load current tr = tf = 50uS Load current tr = tf = 50uS
0% <> 50% 50% <—>  100%
<< Main: 200k >>: : << Maini400k >3

Vot — e N A

[ S S s s

<+«— lout —»

200mV/DIV 200us/DIV 200mV/DIV 200us/DIV

+0.51% -0.84% +0.84 % - 0.84%
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2-9 Dynamic Load Response Characteristics

Conditions : Vin = 115VAC
Ta =25°C

24V

f=100Hz

Load current tr = tf = 50uS
<—> 100%

0% <—> 50% 50%

’ Load current tr = tf = 50uS

<< Mainz400k 77

<«—Vout—» W

TEC MairsZo0k 337

<+— |out—»

200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+0.53% -0.54% +0.42 % -0.37 %
f=1KHz

Load current tr = tf = 50uS

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

0% <> 50%

<< Mairzab0k 7>

<% MairFz0lk >7;

<+«—Vout —»

200mV/DIV 200us/DIV
+0.24 % -0.24 %

200mV/DIV 200us/DIV
+0.33% -0.33%
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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
% <> 50% 500 ~<—>  100%

<< Main:zook >> << Mainzd00k 72

| «—Vout —»

<+«— lout —»

200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+0.47% -0.46% +0.34 % -0.34 %
f=1KHz
Load current tr = tf = 50uS Load current tr = tf = 50uS
0% <> 50% 50% <—>  100%

<< Mairz200k 77 g g 2 Mainzd00k >o:

P T e Vout—s

<+— |out —»

200mV/DIV 200us/DIV 200mV/DIV 200us/DIV
+0.29% -0.30% +0.23 % -0.21%
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2-10 Response to Brown Out Characteristics

Conditions: Vin : 115VAC
lout : 100%
Ta : 25°C
A B
HESY I'Iqiir\_:ZSDk i>>:
: <+— Vout
A =20ms
B =60ms
+“— OV
2VIdiv | 50ms/div
A B
12V S Nuui_}SUk 1I>
. : <+— Vout
A =25.8ms
B =58.0ms
<+“— (Vv
5V/div | 50ms/div
A B
24V << Nu1n150k B3
: : <+— Vout
A =22ms
B =80ms
<“— (Vv

10V/div

50ms/div

DENSEI-LAMBDA

LS75

T-27



2-10 Response to Brown Out Characteristics

A =78ms
B =120ms

12V

A =88ms
B =120ms

24V

A =80ms
B =110ms

AR

Conditions:

{2 Nninl25rk ¥

NI

50ms/d.iv

AB

3 anTuk

B

5V/div |

50ms/div

>

<< MainzJok

—

—wm

10V/div

50ms/div
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Vin

lout

Ta

<+— Vout
| =— 0oV

<+— Vout

Vin

<+— Vout
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1 230VAC
: 100%
:25°C
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2-11 Inrush Current Conditions : Vin = 115VAC
lout = 100%

Ta =25°C

LS MainEz00k Fk

| <—— Vin

10A/DIV 10mS/DIV

DA MainF200k #3x;

<+—— Vin

10A/DIV 10mS/DIV
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2-11 Inrush Current Conditions : Vin = 230VAC
lout = 100%

Ta =25°C

DA Mainz 200k >

<« lin

_________ e — Vin

20A/DIV 10mS/DIV

D4 MainE200k o

_________ UGS SN OO O O SO SR D) PR

20A/DIV 10mS/DIV
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2-12 Input Current Harmonics

Vin = 230VAC
lout = 100%

Conditions :

Ta =25°C

f = 60Hz

oV

IEC61000-3-2 Limit (Class A)

100

o

-
() ua1InD d1uoweH

0.1
0.01 +

13 15 17 19 21 23 25 27 29 31 33 3 37 39
Harmonic Number

11
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2-13 Leakage Current Characteristics

lout = 0%

Conditions :

=100%
Ta =25°C

f =50Hz
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2-14  Output Ripple And Noise Waveform

12V

24V

Conditions

NORMAL MODE

ooA4 Main: 2S5k Rk

20mV / DIV | 5us / DIV
22.50mV (Vp-p)

%4 MainF2Sk 2k o

15.83mV (Vp-p)

T €4 MaimEzSk rr

20:mV / D:IV | |: | 5u:s / DIV:
15.00mV (Vp-p)
DENSEI-LAMBDA
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Vin = 230VAC
lout = 100%
Ta =25°C

<+— Vout

<+— Vout

<+— Vout
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2-14  Output Ripple And Noise Waveform

12V

24V

Conditions

NORMAL + COMMON MODE

w4 MainE25k k>

20mV / DIV | 5us / DIV
21.67mV (Vp-p)

DA Main3ZSk o xr ol

20mV / DIV | 5us / DIV
20.88mV (Vp-p)

T €4 Maini25k >

dev / D:IV : | : 5L;S / DIV:
18.33mV (Vp-p)
DENSEI-LAMBDA

LS75

Vin = 230VAC
lout = 100%
Ta =25°C

<+— Vout

<+— Vout

<+— Vout
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2-15 Electro-Magnetic Interference characteristics Conditions: Vin : 115VAC
lout : 100%
Conducted Emission
[dBUVI™ EN55011-B
] QP Limit
W_:\ |
] |
m_\ 4 A
' |
- a0 - Peak
Point A 3 EN55011-B
Ref. (8.25MHz) % 3 AV Limit
Data Limit [ Measure -] Ve aae
(dBuVv) | (dBpv) s '
QP | 60.0 | 47.0 ‘
AV | 500 | 334 o ’\I , ,
Frequency [MHz]
Phase : N
[dBUV)I* EN55011-B
- QP Limit
w?\ I
w;\ ¢.B
] I |
Point B 5 B Peak ENS55011-B
Ref. (8.25MHz) & . o AV Limit
Data | Limit [Measure - (‘ﬂ
(dBuv) | (dBpv) & | |, Average
3 N
QP | 600 | 47.0 ] | 1
AV | 500 | 334 ER \l'\ o S
Frequency [MHz]
Phase : L
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2-15 Electro-Magnetic Interference characteristics

Conditions:

Vin : 230VAC
lout : 100%
Conducted Emission
[dB (V)]
3 EN55011-B
QP Limit
| |
T.’ |
3 EN55011-B
Point A - AV Limit
Ref. (0.175MHz)
Data Limit | Measure
(dBpv)| (dBpv)
QP 64.7 58.0
AV 54.7 41.1
! B 3 o P e
Frequency [MHz]
Phase : N
[dB(UV)]as-
. EN55011-B
0] QP Limit
E EN5501|1-B
Point B Q AV Limit
Ref. (0.175MHz)
Data Limit | Measure
(dBpv)| (dBpv)
QP 64.7 59.3
AV 54.7 405

Frequency

Phase : L

DENSEI-LAMBDA
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2-15 Electro-Magnetic Interference characteristics

Conditions: Vin : 115VAC
lout : 100%
Conducted Emission
12V
[dB(uV)] *] EN55011-B
o] QP Limit
|
T |
]
Point A - EN55011-B
Ref. (0.235 MHz) AV Limit
Data Limit | Measure
(dBuV)| (dBpv)
QP 62.3 48.4
AV 52.3 24.4
Frequency [MHZ]
Phase : N
[dBEV) ™ 3 EN55011-B
o] QP Limit
|
Point B % |
Ref. (0.24 MHz) - EN55011-B
Data Limit | Measure AV Limit
(dBuV)| (dBpv)
QP 62.3 49.4
AV 52.3 28.2
i 2 S T s 20
Frequency [MHz]
Phase : L
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2-15 Electro-Magnetic Interference characteristics

Conducted Emission

12V
[dB(uV)] =7
°
3
Point A -
Ref. (0.180 MHz)
Dat Limit | Measure
& | (@Buv)| (dBuv)
QP 64.5 59.3
AV 54.5 40.0
[dB(uV)]
°
Point B e
Ref. (0.185MHz)
Data Limit | Measure
(dBuVv)| (dBpV)
QP 64.5 60.1
AV 54.5 41.8

Conditions:
lout : 100%

Vin : 230VAC

EN55011-B
QP Limit

:

i T T o —
08 1 2 s o 20

Frequency [MHzZ]

Phase : N

a0

EN55011-B
AV Limit

EN55011-B
QP Limit

o 3 T T

= 80 MHz
Frequency [MHZ]

Phase : L

DENSEI-LAMBDA

EN55011-B
AV Limit
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2-15 Electro-Magnetic Interference characteristics

Conditions: Vin : 115VAC
lout : 100%
Conducted Emission
24V
[dB(uV)]
o] EN55011-B
: QP Limit
w_\ | 4_,
T | |
R
Point A - i Peak EN55011-B
Ref. (0.230 MHz) ] AV Limit
Limit [ Measure 3
Data ]
(dBuV)| (dBuV) m—:[ Average
QP 62.4 485 !L
° - - !
RN o T : 3 o -
Frequency [MHZ]
Phase : N
[dB(uV)] =7
o EN55011-B

I\ QP |Limit
B '

T | |
.
Point B - ‘°’: cak EN55011-B
Ref. (0.225 MHz) bl AV Limit
Data Limit [ Measure e
(dBpV) | (dBpv) = P‘ € averan
P | 626 | 504 il | ‘ Mﬂh ‘ﬁww
10— ‘ ‘
AV | 526 | 305 ] r
e Frequency [?/Wz]
Phase : L
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2-15 Electro-Magnetic Interference characteristics

Conducted Emission

24V

[dBuV) ]

Conditions:

LS75

Vin : 230VAC
lout : 100%

Ref.
Data

Level

Point A
(0.175MHz)
Limit | Measure
(dBpv)| (dBpv)

QP

64.7 59.1

AV

54.7 40.1

EN55011-B
QP Limit

02
0.8 MHz

[dB V)]

Frequency

Phase : N

Ref.

Point B
(0.175MHz)

Level

Dat Limit | Measure
%4 |@Buv)| (@Buv)

QP | 647 | 600

AV 54.7 41.8

02
0.6 MHz

|

EN55011-B
AV Limit

EN55011-B
QP Limit

Frequency

Phase : L
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: 115VAC
: 100%

Vin

Conditions:

2-15 Electro-Magnetic Interference characteristics
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S5V
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1 230VAC
: 100%

Vin

Conditions:

2-15 Electro-Magnetic Interference characteristics
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Radiated Emission
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1 115VAC
: 100%

Vin

Conditions:

2-15 Electro-Magnetic Interference characteristics

lout

Radiated Emission

12V

HORIZONTAL
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1 230VAC
: 100%

Vin

Conditions:

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

Vin

Conditions:

2-15 Electro-Magnetic Interference characteristics
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1 230VAC
: 100%

Vin

Conditions:

lout

[MHZz]

T-46

HORIZONTAL

2-15 Electro-Magnetic Interference characteristics
24V

Radiated Emission

Frequency
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