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1. #lEHiIk
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fEME T Circuit 1
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< HAsrH EAS Y Rk

Evaluation Method
Circuit used for determination

VS75E

Steady state data

Over current protection (OCP) characteristics
Over voltage protection (OVP) characteristics
Qutput rise characteristics

ST RV bR R o 5
< M PRI R R

Qutput fall characteristics
Hold up time characteristics

Digital power meter

AC POWER
SUPPLY

|

Shunt Res.

Controiled temp. chamber

HIFEE 2 Circuit 2
- EPESE (AWAE) it

Dynamic load response characteristics

Digital power meter

Dynamic dummy

o
SW1 i ] load
AC POWER | Load |1
1
SUPPLY | Load |2 L
1
1

Shunt Res,

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

T 100%
______________________ 05%

I
I
I
]
I
I
|
L
I

HITELS Circuit 3
AN =B (ENET) B Inrush current characteristics

Digital power meter
e R AN

Slide Reg.
Dynamic

) | Div

Simulato

Shunt Res.

Current probe N
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VS75E
M EE A Circuit 4
« U — 27 EHEE Leakage current characteristics

I

Isolation Trans

Digital power meter

Slide Reg,

current
meter

) AC ACY
Shunt Res.

+

7
NOTE : Leakage current meter HIOKI 3156

JEEI S Circuit 5

CHAY T, A RERE Output ripple and noise waveform
Normal Mode (JEITA Standard RC-9131A)

Digital power meter

1.5m 50Q Cable

AC POWER
SUPPLY

Osilloscope
Bandwidth : 100MI1z

150m?n R :50Q
Cl1:0.1uF Film Cap.
C2 : 100uF Elec Cap.
C3 : 4700pF Film Cap.

HIZEHEEK Configuration

« EM I Rt Electro-Magnetic Interference characteristics
SR TREE URE/ A4 X) Conducted Emission Noise
LA REES (B Hh)
D.U.T.(Earthed) P

Aluminum Plate

Spectrum Analyzer  SEEUEIR B A

EMI Test Receiver _ AMN 500/50uH Tk
RF Relay matrix
\ ER=—F
\ AC Cord 4
\° Stand H=80cm
I 1
Ls ——o anmm
i Input
Filter
MEEENBE (H (X Radiated Emission Noise
D=3m ; ;
AR ()
% D.UT.(Earthed) 7 1L £ 45

Spectrum Analyzer Aluminum Plate

EMI Test Receiver i

RF Relay matrix P L

\ Biconical Antenna .
e ]
\. Hon T e Stand H=80cm
Turn Table

7 - La o anmm
e B HLE TA4NE Input
Earth Metal Ground Plate Filter
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1.2 AR E s

List of equipment used

VS75E

EQUIPMENT USED MANUFACTURER MODEL NO.
| | DIGITAL STORAGE OSCILLOSCOPE | TEKTRONIX TDS3012
2 | DIGITAL STORAGE OSCILLOSCOPE | YOKOGAWA ELECT. DL 1740EL/DL9040L
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
5 CURRENT PROBE/AMPLIFIER YOKOGAWA ELECT. 701930
6 | DYNAMIC DUMMY LOAD TAKASAGO FK-200L
7 | SLIDE REGULATOR MATSUNAGA SD-2650
8 | CVCF TAKASAGO AA2000XG
9 | LEAKAGE CURRENT METER HIOKI 3156
10 | DYNAMIC DIP SIMULATOR CYBERNETICS PSA-210
11 | CONTROLLED TEMP. CHAMBER ESPEC SU-261
12 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
13 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
14 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10
15| RF RELAY MATRIX ROHDE & SCHWARZ PSU
16 | AMN KYORITU DENSHI KNW-242
17 | ANTENA(BICONICAL ANTENA) SCHWTARZBECK BBA%106
18 | POWER HITESTER HIOKI 3193
19 | POWER HITESTER HIOKI 9600
20 | IMPEDANCE NETWORK 20A NF 4150
21 | SING PHASE MASTER NF 4420
22 | BOOSTER NF 4421
TDK-Lambda T3




2. ¥tk —%
2. 1 BT

Characteristics

VS75E

Steady state data

(1) AAQ - &% - REES HAHES - K TEE

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

| 5V 1. Regulation - line and load Condition Ta:
Tout\ Vin | 85VAC | 100VAC | 132VAC line regulation
0% 5.003V 5.003V 5.004V ImV 0.020%
50% 5.002V 5.002V 5.002V 0mV 0.000%
100% 5.001V 5001V | 5.001V 0mV 0.000%
load 2mVY 2mV 3mV
regulation| 0.040% | 0.040% | 0.060%
2. Temperature drift Conditions Vin :
Iout :
Ta -10C +25C +50°C | temperature stability
Vout 5.005V 5.001V | 4.994V 1imV_ | 0.220%
3. Start up voltage and Drop out voltage Conditions Ta :
lout :
Start up voltage (Vin) 66VAC
Drop out voltage (Vin) | 67VAC
12V 1. Regulation - line and load Condition Ta:
Iout\Vin | 85VAC | 100VAC | 132VAC line regulation
0% 12.005V | 12.005V | 12.006V ImV 0.008%
50% 12.002V | 12.002V | 12.002V 0mV 0.000%
100% 12.001V | 12.001V | 12.001V 0mV 0.000%
load 4mV 4mV SmV
regulation| 0.033% | 0.033% | 0.042%
2. Temperature drift Conditions Vin :
Tout :
Ta -10°C +25°C +50°C | temperature stability
Vout 12016V | 12.001V | 11.979V 37mV | 0.308%
3. Start up voltage and Drop out voltage Conditions TFas
lout :
Start up voltage (Vin) 66VAC
Drop out voltage (Vin) | 65VAC
1, Regulation - line and load Condition Ta:
| 24V | Tout\Vin | 85VAC | 100VAC | 132VAC line regulation
0% 23936V | 23.936V | 23.936V OmVY 0.000%
50% 23932V | 23.932V | 23931V ImV 0.004%
100% 23931V | 23931V | 23,930V ImV 0.004%
load 5mV SmV 6mV
regulation| 0.021% [ 0.021% | 0.025%
2. Temperature drift Conditions Vin :
Iout :
Ta -10C +25C +50°C | temperature stability
Vout 23.976V | 23.931V | 23.878V 98mV | 0.408%
3. Start up voltage and Drop out voltage Conditions Ta:
Tout :
Start up voltage (Vin) 66VAC
Drop out voltage (Vin) | 69VAC
TDK-Lambda
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100 VAC
100 %

25 ¢
100 %

25 C

100 VAC
100 %
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25 C
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VS75E

(2) Zh=*FH S ER

Efficiency vs. Output current Conditions Vin: 85 VAC ------
;100 VAC ———
;132 VAC —
Ta: 25°C
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VS75E

(3) AFEHiAtH 7B

Input current vs. Output current Conditions Vin: 85 VAC ------
: 100 VAC ———
: 132 VAC ————
Ta: 25°C
5v. |
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VS75E

(4) AHBARHAIER
Low load input power vs. Output current
Conditions Vin : 85 VAC -----

Ta: 25 °C

5V |

100

2

B

z

2

Conditions lout : 0% g.

Vin Input power -
85VAC 3.2W
100VAC 3.7W
132VAC 5.3W

0 20 40 60 80 100
Oulput currenl (%)

12v |

100

5

5

S

&

&,

Conditions Jout : 0% ;;i

Vin Input power -
85VAC 22W
100VAC 2.5W
132VAC 22W

0 20 40 60 80 100
Output current (%)

| 24v |

100

s

5

=

L=}

f<

Conditions Tout ;: 0% é_

Vin Input power -
- 85VAC 1.4W
100VAC 1.8W
132VAC 1.7W

0 20 40 60 80 100
Output current (%)
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2.2 BB R

Over current protection (OCP) characteristics

Conditions Vin :

132 VAC

5\ ] Ta: 25°C

Output voltage (V)
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2.3 BEERERE

Over voltage protection (OVP) characteristics

Conditions Vin: 100 VAC
Io: 0 9%
Ta: 25°C

1s/DIV

SUDIV ]

10VDIV___ |

T-8




2.4 HASLH ER YRR, HASH TR St

Output rise characteristics, Output fall characteristics

—“W\N\ M\/v J\ﬂ /\/W\,

2V/DIV l SOms/DlV

12V |

TovV/DIV I 50ms/DIV

TDK-Lambda

1 Vont— qaemas

OV |

—Vont— -

—Vont—

SRS s Lot fun i

VS75E

Conditions  Vin: 85 VAC (A)
100 VAC (B)
132 VAC (C)

Tout: 100 %

Ta: 25°C

W

VDIV |

20ms/DIV

. AB

"SV/DIV | 20ms/DIV

B £

. rmpy oimE o §

VY

“10VDIV | 20ms/DIV
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VS75E
2.5 HHARFFHEFRE R

Hold up time characteristics
Conditions Vin: 100 VAC

Ta: 25 %€

v ]

10000
£ 1000 |
£
5
2 100 |
2
10 _
0 20 40 60 80 100
Qutput current (%)
T 12v |
10000
é 1000
E
E
= 100
=
10
0 20 40 60 80 100
Output current (%)
| 24V ]
10000
i
E 1000
3
E
E
% 100
T
10
0 20 40 60 80 100
QOutput current (%)
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VS75E

2.6 BEICE (BWSE) wtk

Dynamic load response characteristics 100 VAC

50 %<—=100%
(tr = tf = 50us)
25 C

Vin :
Io:

Conditions

Ta:
f=100Hz

— Vout —

e

1

100mV/DIV

2ms/DIV

+0.93%

-1.18%

2v_ ]

i fouli—s ziE

100mV/DIV

200 1 s/DIV

+0.96%

-1.18%

~— Vout —

TN

R g R e s

Vil

100mV/DIV

100mV/DIV

200 p s/DIV

+0.26%

+0.25%

-031%

— Vout —

— (}A —

— lout — |"

100mV/DIV

2ms/DIV

100mV/DIV

200 u s/DIV

+0.15%

-0.28%

+0.16%

-0.23%
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2.7 AJJEEHERE

Response to brown out characteristics

| 5V

VS75E

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

A=31ms
B =37ms

C =38ms

— |~ Vout

"< Vin

[ 350ms/DIV

A =33ms
B =37ms

C =38ms

irlf—Vout

A =28ms
B =44ms

C =45ms

10V/DIV_

«— Vout

" 50ms/DIV
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VS75E
2.8 AAV—VER (BAER) M
Inrush current waveform Conditions Vin: 100 VAC

Iout: 100 %
TFas 25 €

Switch on phase angle of input AC voltage Switch on phase angle of input AC voltage
¢ =0° $ =90°
ﬂ . E E = § 1 A { A A = Iil‘l — : . t a E k| L: | l| 1 1 I 1

: e EYI‘Iti'T{fT\"T\'i : ¥ ;‘IUkII’ll‘F!UUﬂI

AN -~ Y

SOA/DIV I SOms/DIV SOAIDIV | 50ms/DIV

2.9 U— 2 EREME

Leakage current characteristics Conditions lout: 0% ------
100 %
Ta: 25°C
f: 50 Hz

Equipment used : 3156 (HIOKI)

Lh
H

0.5
04 ............... N O SO e,
< . ! : : :
E : :
B 03 e b
E
3
o 02
& .
—~ !
g L f
2 0'1 H— o T e
0.0
80 100 120 140
Input voltage (VAC)
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VS75E

2.10 HAV v 7., /A4 X
Output ripple and noise waveform Conditions Vin : 100 VAC
Iout : 100 94

Ta: 25 °C
NORMAL MODE

5v. |

20mV/DIV.__ | 2us/DIV

12V |

10mV/DIV | 2usDIV

24V ]

TDK-Lambda T-14



2.11 EM T K VS75E

Electro-Magnetic Interference characteristics

e i EE Conditions Vin: 100 VAC
Conducted Emission Io: 100 %

Phase : N Phase : L

5V

(4w V1) [CENTRY]
ad $0
| o
80 ! 5
10—
] T
] \KL :
-\‘Lﬁ.\l‘x
7. T T
VP S
(B

Lavel

R L] Qg 1.00 500 1000 30.00
Frequency [MHz]

12V

&0

1

-QP

.

Lavel

REW T TAV
MR TR ||
TS iR, o)

Frequenoy [MHz)

24V

Lewel
Level

0 : : : . : 1
ai1s osa 100 5.00 10 30.00 Q15 0so 1.00 500 1000 3000
Frequenoy IMHz2] Frequency [MHz)

ENS55011-B,EN55032-BD[RFHYEIXVCCI class BO RS & [F U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

FoRIFE— 27 fETT,
Indication is peak values.
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VS75E

MEZ B TRE Conditions Vin: 100 VAC
Radlated Emission Io: 100 %

HORIZONTAL VERTICAL

5V

[4B(p v/m)] laB(p wim)]
70 70
60 - 50
50 " 50
] QP
40 40
3 . =
= v >
@ . a
g : 3
30 }T' T 30
1 e M
o K ..Ml L™ 0
10 10
o - : o ; L
300 £on 1o0.0 200.0 3000 200 50.0 100.0 200.0 3000
Frequency [MHz] Frequency {MHz)
[d800 V/ml [aEC0 v/m]
70 70
50 50
IR : P |
50 0 0 0 — 0 50 + : : I 0
IR [ QP IR [ 4P
40 T T T — - 40 T T T —— T
El H N H HE- H ] . . . o :
3 : : I : 3 : ! Lo !
20 v - 30
: : A,HL Mo ot
e . , e " .ww N ™, J“MJJ.MJ‘M
a G A r L "
] JJe T : “Rﬁ\ ‘Ju\r \WV !
: \ : : :
L H . 1
10 : 4 10 v ; 0
o P : o : L
200 500 1000 200 2000 100 50.0 100.0 200 3000
Frequency [MHz] Fraquency [MHz]
[4B0p v/m)] [dE(0 v/m)]
™ 0
50 50
! H . ' j o '
50 : R : 50 : R R ;
L [ TQP Lo [ TQP
w0 H : I H w : : R :
T : : oo : 3 : ! [ !
g : I R : E : T R !
" H o . : Lo !
[ ! L e, e !
: e e
. FRYERLN /‘,W A J. : : o , /
. Syl I Y Pl | o il
s TN |
10 0 -
. i
o R H o
300 50.0 100.0 200.0 3000 300 0.0 100.0 20 000
Fraquency IMHz] Frequency [MHz]

EN55011-B,EN55032-BD R FYE X VCCI class BORRFE & [F U
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

Zﬁi’\‘@i I:O”_‘ 7 1@?#0

Indication is peak values.
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