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S  Terminology used

Definition
Vin ..o AFIBE  Input voltage
Vout  ......... HIAEE  Output voltage
Iin ... AJIEF  Input current
Tout  oea.e.... LY SITER Average Output current
Ta e JEIEEE  Ambient temperature
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1. HEFE Evaluation Method

1.1 HIFEE¥ Circuit used for determination

(1) B4FM  Steady state data

@) BEFD T MFE  Warm up voltage drift characteristics

(3) WEERERE  Over voltage protection (OVP) characteristics

(4) WAHLHEAYEME  Output rise characteristics

(5) HALHTAVEM  Output fall characteristics

(6) WL (AHEBZE) %M Dynamic line response characteristics
(7y HiNRFFESE  Hold up time characteristics

(8) ANEEBHEHRME  Response to brown out characteristics

Digital power meter

VS75P

- J CVCF

Controlled temop. chamber

(9) EEWMARESME  Over current protection (OCP) characteristics

Digital power meter

o eEE—
A
[,

B5V~132V

X=Y
Recorder

&

i
i

-

Controlied temp. chaomber
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(10) WESE (ATARZE) #¥  Dynamic load response characteristics

Digital power meter

Dynamic dummy lcod

|

AC - e Load 1
100V = | YU B L
(RN Lood] 2

I

Shunt Res.
Guiput current waveform Dulput current waveform
lout Min <-—> 100% lout BO% <% 100%

N i
— HA Y

i

AC ] . -
100V —= CVCF FEWJ

LOAD

Shunt Res.
Current probe

(12) U —2 BFMME  Leakage current characteristics

Digital power meter

SW
—
AC - v 17| LOAD
85V~ /““*— \ !
Shunt Res.
Leckage current meter _
NOTE :  Leckage current measured through o 1k ohm resistor,
Ronge used———AC+DC (For YOKOGAWA TYPE 3226)
- —=AC (For SIMPSON MODEL 229-2)
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13y AV v FA, S 4 X Output ripple and noise characteristics
{a) Normal Mode (JEITA Standard RC-9131)

Digital power meter
JOWEl

> Lood
Siide Reg.j |

AC

- 1.5m B0 Coble
100V —= ! ‘

L. o 3 i \ Oscifloscope
- |Bandwidih

e
i 150mm

R 500

C1. 4700pfF Film Capacilor
C2: 100uF Electric Capuacitor
C3: 1uF Film Capacilor

(b) Normal + Common Mode

Digital power meter —
sy T /%/ |
N f Load

Slide Reg.

1.5m 500 Cable

Qscilloscope
Bandwidth

= |1 150mm

wr L2 248mm

€2 100uf Electric Capacitor
C3 0.1uF Film Copacitor
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(14) EMI##M: Electro-Magnetic Interference characteristics '

(a) EIWTEE Conducted Emission Noise

AMN 50 Q /50 1M

Spectrum Analyzer
EMI Test Receiver

RF Relay Matrix

Alu

v

D.U.T.(Earth)

minum plate

]

Ml

VS75P

AC Cord
~ : Stand H=80cm
| |
I C ] i o
< Metal Ground Picin A o
Earth Filter Input Line
(b) MEEFERIME Radiated Emission Noise
D=3m .
Spectrum Analyzer
Test Receiver D.U.T{Earth)
RF Relay Matrix
Biconical Antenna .
\/ 71 Aluminum plate
. l & Stond
Turn Toble
H=80cm
-
Y | —
7;7 \ Metol Ground Ploin /:WMJ O )
Earth Filter Input Line
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1.2 R HERERE

List of equipment used

VS75P

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLOSCOPE HITACHI DENSHI V-1565/V-1100A
2 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS540D
3 DIGITAL MULTIMETER YOKOGAWA ELECT. 7544/1/1
4 | DIGITAL POWER METER YOKOGAWA ELECT. WT110
5_| SHUNT RESISTOR YOKOGAWA ELECT. 2215
6 | CURRENT PROBE/AMPLIFIER TEKTRONIX TMS02A/AMS03
7 | DYNAMIC DUMMY LOAD TAKASAGO FK-600L
8 | SLIDE REGURATOR MATSUNAGA SD-26352
9 1 CVCF TAKASAGO AA2000XG
10 } LEAKAGE CURRENT METER SIMPSON 229-2
11 | LEAKAGE CURRENT METER YOKOGAWA TYPE3226
12 | CONTROLLED TEMP. CHANBER TABA] ESPEC SH-240
13 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
14 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
15 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10
16 | RFRELAY MATRIX ROHDE & SCHWARZ pPSU
17 § AMN KYORITU DENSHI KNW-242
18 | ANTENA(BICONICAL ANTENA) SCHWARZBECK BBAS106
NF ELECTRONIC
19 | MULTIFUNCTION SYNTHESIZER INSTRUMENTS DF1940
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Characteristics

2.1 B Steady state data
(1) AA, AR, BREEEH
Regulation - Line and Load, Temperature drift

1. Regulation - Line and Load Condition Ta:25C

DENSEI-LAMBDA

Iout' Vin 85VAC | 100VAC | 132VAC Line reguiation
0% 24075V | 24.062V | 24057V | 18mV 0.075%
50% 24068V | 24.056V | 24,052V | 16mV 0.067%
100% 24061V | 24.051V | 24.047V 14mV 0.058% -
Load 14mV llmV 10mV
regu}ati()n 0.058% 0.046% 0.042%
2. Temperature drift Conditions Vin : 100VAC
Iout ; 100%
Ta -10°C +25°C +50°C | Temperature stability
Vout 24.163V | 24.051V | 23925V | 238mV | 0.992%
(2) HABE., Vo7V EE ¥ AHEE
Qutput voitage and Ripple voltage v.s. Input voltage
Conditions Tout: 100%
Ta : -10C -~~~
2 25%C ——-
: 50°C ——
30 : 600
Cutput voltage
-~ 25 T A S aaas - ,:"',,"”M"“.i":": ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 500
Z g ' o
Eh) 1
@20 F 1400 E
3 | &
15 fere ‘ ' 300 &
g : Ripple voltage E
A () S—— OSSPSRl el ol S ot 200 2
: "~-";"""--—»-'m-‘._..__s._._......« mmmmmmmm ';'214
5 e e WSS Br— 100
0 0
60 80 - 100 120 140
Input voltage (VAC)
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(3) Z=., ANER * HIEHR

Efficiency and Input current v.s. Output current

Conditions Vin: 85VAC --~---
: 160VAC -
:132VAC ——
Ta : 25C
3.0 ! : ! : ! 100
R T ey S -“-“'—"“"" ,,,,,,,,, 80
§ s i Efficiency | -
S 3.0 oS fresenesnee et drommsennen e Freneeeny 60 =
= H H H : -
3 ; a P i ; )
B 2.0 b e bonau ] 44 .8
o | i R S 2
= &
0 20 40 60 80 100
Cutput current (%)
(4) 77Z ASER & HOER
Power factor and Input current v.s. Output current
Conditions Vin: 85VAC ------
: IOOVAC ——--
DI32VAC ——
Ta : 25°C
. Power factor |
R L L L e ] 06
g I : i i i
‘ga:; 0.5 g
: <
?ﬁ, 0.4 g
= £
03
0.2
0 20 40 60 30 100
Output corrent (o)
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Warm up voltage drift characteristics

Output voltage drift (%)

VS75P

Conditions Vin : 100VAC
To :100%

Ta : 25C
0.20
010 fror oo SRS WP PN SO S —
0.00 2
R (B R e 1 ,,,,,,,,,,,,
020 ; : ; | | ;
0 0.5 H 1.5 2 2.5 3 3.5 4
Time (hrs)
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23 BB

Over current protection (OCP) characteristics

Conditions Vin : 85VAC -r-rwrm
: I0OVAC —-emrmes
: 132VAC
Ta: 25C
25
T SN W S S —
2 | z | | S
gn 15 Jroevimmeeee -------------- ------------- vvvvvvvvvvvvvv
E
; :EO M~""v,,,“.?".“u“““_;é ................. 3 .............. ?‘""""""?”.;““““? ................
g 1
Q 5 N L SO demeemmanane
{
0 ; : i
0 100 200 300
Output current (%)
Conditions Vin ; 100VAC
Ta: -10C  --——---
25C ———-
50C @ ——
25 —— —
70 T ESUUSUUON RSO SR SO U V. 5. SN SO
>
—gj} T S T T 2 T TTELEN SEPRIE
)
-
S 10 S 0P g g e e, S 8 \ ........................
£
@) T S N P O
O 1
0 100 200 300
Qutput current (%)
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2.4 BEERESE
Over voltage protection (OVP) characteristics
Conditions Vin : 100VAC
Iout : 0%

Ta : 25°C
' < OVP point
: : : : : < Vout
SERRE 1 oV
10V/DI , 1s/DI

DENSEI-LAMBDA T-10
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2.5 HWAsrh B0 Rk
QOutput rise characteristics
Conditions Vin : 85VAC (A)
: 100VAC (B)
1 132VAC ()
Iout : 0%
Ta : 25C

A AAE B SISt B Ss it R e A s et -t s -t St it

1« Vout

] oV

1 <= Vin

10V/DIV | 100ms/DIV |

Conditions Vin : 85VAC (A)
: 100VAC (B)
1 132VAC (O

Iout : 100%

Ta :25C

| Vout

:::7::i::::i::::é:;::é::::: — OV

|« Vin

[ PP

10V/DIV | - 100ms/DIV |
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2.6 HALBL TR Bk
Output fall characteristics
Conditions Vin : 85VAC (A)
: 100VAC (B)
1 132VAC (C)
Iout : 0%
Ta :25C

<« Vout

] — oV

1< Vin

T0V/DIV [ 2sDIV |

Conditions Vin : 85VAC (A)
: 100VAC (B)
1 132VAC (©)

Iout :160%

Ta : 25C

« Vout

{ — 0V

{ «= Vin

OVDIV | 20msDIV |
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2.7 ARG R
Hold up time characteristics
Conditions Vin : 100VAC

Ta : 25C

1000

)

E

L

B

=100 b

&

=

]

as

10
0 . 20 40 60 80 100
Output current (%)

2.8 BEILE (ANIBE) #BiE
Dynamic line response characteristics
Conditions Vin : 85VAC+—132VAC

Tout : 100%
Ta :25C

«— Vout

50mV/DIV 500ms/DIV
+0.29% -0.15%

DENSEI-LAMBDA T-13



2.9 WSS (RWRE) ik

Dynamic load response characteristics

f=100Hz

Load current tr = tf = 50us

Iout 50%<~—>100%

.......................

20mV/DIV

2ms/DIV

+0.04%

-0.04%

f=1kHz

— Vout;...,?,.,,Z‘._I,..,I.,‘,‘L‘..‘,.,T.,_Z".,i,.‘

« Tout

Load current

Iout 50%<=—>100%

tr=tf=50us

...........

...............

...................

...........

«— Tout

201’nV/DIV

200 u s/DIV

+0.05%

-0.06%

Conditions Vin

VST75P

160VAC

Ta : 25C

Load current tr = tf = 50us

Tout

0%~ Peak (219%)

100mV/DIV

2ms/DIV

+0.30%

-0.37%

« Vout

e Vout

15 Iout

Load current

tr=tf = 50us

0%#‘ Peak (219%)

.................

...................

1 Vout

+« Jout

1 OOmV/DIV

200 U S/DIV

+0.31%

-0.35%

DENSEI-LAMBDA
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2.10 ASVEIEBHE
Response to brown out characteristics _
Conditions Vin : 100VAC
Iout :100%
AB C Ta :25C

{ < Vout

A =23ms

B = 24ms

C=35ms

e Y

e Vin

10V/DI | 100ms/DIV l

DENSEI-LAMBDA T-15
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2.11 AJ1—v B (EAER) B
Inrush current waveform
Conditions  Vin : 100VAC
Iout: 160%
Ta : 25C

Switchonphaseangle

of input AC voltage | : ‘
. B ”i!i!ll#?l‘lfk ifa?iﬁﬁ‘,%‘s?ﬁ?}nMMMMM#MMM — lin

i — Vin

10A/DIV oDy |

Switchonphaseangie

of input AC voltage : mr H““ ““' 1 )
d)=90° :...(?rx,-§4 m? 1111“511111‘| ¥ . . é——Iin

« Vin

T0A/DIV [ 100msDIV |
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2. 12 BHErGFZE A EARE
" TInrush current characteristics
Conditions Vm : 100VAC

Jout : 0% -----

Ta : 25C

" (MAX) Inrush current (A)

0.0% 0.1 10 100

-1
Brown out time (sec)

% LR, SREAEHEEALE T,

Above data includes secondary inrush current.

2.13 AN B
Input current waveform
Conditions Vin : 100VAC
Tout :100%

Ta : 25C

v

DENSEI-LAMBDA T-17



VS75P

2. 14 BRI
Input current harmonics

Conditions Vin : HOOVAC
Tout 1 100%
Ta . 25°C

10.000
2 1.000 — 5
= S IEC61000-3-2 Limit (class A)
5 ——— )
& 0.100
[*3 M-
g = :
& s BB 0000
= :
s 0.010 = T E e E

-1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Harmonic Number

DENSEI-LAMBDA g



2.15 Uw&%ﬁ%%

Leakage current (mA)

Leakage current {mA)

Leakage current characteristics

0.5

VS75P

Conditions fout: 0%  -wwewee-
» 100% _

Ta : 25C

f : 30H=z

Equipment used : MODEL 229-2 (SIMPSON)

02

0.1

0.0 ‘ i

04 [

0.3 w MMMMMMMMMMMMMMM

0.5

i20 140

Input voltage (V)

Equipment used : TYPE3226 (YOKOGAWA)

0.4

0.3

0.2

0.0

0.1 ﬁ AAAAAAAAAAAAAAAA

80 100

Input voltage (V)

120 140
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2.16 HAY v TN A X
Cutput ripple and noise waveform
Conditions Vin : 100VAC
Tout : 100%
Ta : 25C
NORMAL MODE

< Voul

30mV/DIY__ | 2usDIV___|

Conditions Vin : 100VAC
fout: 100%
Ta : 25C
NORMAL + COMMON MODE
i< Vout

50mV/DIV___| 2 us/DIV

DENSEI-LAMEDA T-20
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2. 17 EMI%FHHE -
Electro-Magnetic Interference characteristics
Conditions Vin :100VAC
Iout :100%

VCCIClass B
QP Limit

VCCIClass B
AV Limit

Point A
(14.37MHz) S b

Ref. | Limit [Measure : L
Data| @Buv) | (aBuv) S

QP | 600 | 460

Level

ke o

= (=1
ety T
_4.._.——_—1"_"""—"“‘

- /

AV 500 41 3 .15 0.5¢ 1.08 5.00 10.00 30.00
Frequency [MHz]

Phase : N

[dB( V)]
80

0 VCCI Class B
80 QP Limit
50 f-F VCCI Class B
3 AV Limit
- 8 O
Point B M
(15.35MHz) BT / \
Ref. Limit |Measure o - LLV y Ll
Data| (dBuV) | (4BuV) - N i
10 e
QP | 600 | 494 : RN il |
AV 50.0 438 %.15 ‘ — 0.|50 B ;.00 qu’uency 5.00 10.08 5::[_[{):}]

Phase : L.

EN55011-B,EN55022-BD R AEIZVCCI class BORSME & 7 T
. Limit of EN55022-B are same as its VCCI ¢lass B.
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MEEERME

Radiated Emission

HORIZONTAL:

[dBC p V/m)]
: 70

Conditions Vin
Tout

VS75P

: T00VAC
: 100%

65 |

60

55 |

50 F

45 F

40 F

35 £
30 E

Levgi

ki)

25 ¢
20 EI\MW

N’Lr.,/ '

10 |

15 %

5

) :

300 50,0

VERTICAL:

100.0
Frequency

200.0

306.0
[MFiz]

(B V/m}
0 ¢

65 F

60

56 E

50 £

45 |
40 E

35 E

Level

N AP

30 B !
25 {7

20 F

15 &

10 F

JE “‘m
il W e

s |

0 F i H
30.0 50.0

100.0
Frequency

200.0

300.0
{MHz]

ENS5011-B,EN55022-BOIRFEIZVCCI class BOFRIE & [F] C
Limit of EN55022-B are same as its VCCI class B.

DENSEI-LAMBAD

VCCIClass B
QP Limit

VCCIClass B
QP Limit
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