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Terminology used

Vin
Vout
[in
lout

Ta

Definition

........ Input voltage
........ Output voltage
........ Input current
........ Output current

........ Ambient temperature
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1. Evaluation Method VSi15C

1.1 Circuit used for determination

(1)Steady state data

(AN
50 \Z/ VR
= f
AC =
10N -z
Controlled {emp. chamber
(2)Warm up voltage drift characteristics
AN
Ny

AL e |

100V -==—

Contrelled temp. chamber

(3) Over current protection (O.C.P) characteristics
Same as Steady state data.

(4) Over voltage protection (O.V.P) characteristics

(AN
N

;A\ C ———
100V ~=—

(5) Output rise characteristics

VR

S.0
AC
100\/:.—@: (¥ P.S.
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VS15C

(6) Output fall characteristics
Same as output rise characteristics.

(7) Dynamic line response characteristics

S.0 . { VR
AL = Oigirush
100V == Currenter
(8) Dynamic load response characteristics
(B
S.D pg l

AC = Load 1

100V = Lood 2

Dynamic duramy lood

(9) Inrush current characteristics

S.0,
AC Digirush
100V E@: Currenter

Current probe

VR

(10) Leakage current characteristics

.0,
AC o T
mov:(\@:

Leokage curreni meler
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VS15C

11)Output ripple and noise waveform

a)Normal Mode ( EIAJ Standard RC - 9002A )

AC e

1,5m 50 ohm cable
e T —

D R R,
et

Oscilloseope
Bandwidth: 100MH7

R : 50 ohm
C3: 4700P Ceramic Capaciter

: 150mm
C1: 100ufF Electrolylic Capocitor
€2 0.1uF Fim Copocilor

b)Normal + Common Mode

AC =
100V ~==—

Oscilloscope
Handwidih: 100MHz

21: 150mm
£2: 265mm

C1: 10QuF Electrolylic Capocior
CZ: 0.1u0F Film Capociior
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12)Electro-Magnetic Interference characteristics

(a) Conducted Emission Noise

Spectrum Analyzer LISN 50Q/50uH
EMI Test Receiver

VS15C

D.U.T.

o /

RF Relay Matrix /%QC

0/‘

! AC Cord Stand
N H=80cm
' \\. ] 1 O
1 l i Li
Earth Metal Ground Plane Filter Input Line
(b) Radiated Emission Noise

D=3m
Spectrum Analyzer
EMI Test Receiver
RF Relay Matrix Biconical Antenna

D.U.T
Stand
< 1 3
F1=30cm Turn Table
{
! \ | T '®)
Earth Metal Ground Plane Filter Input Line

NEWIC-LAMBOA

T-4



VSI15C

1.2 LIST OF EQUIPMENT USED
EQUIPMENT USED MANUFACTURER MODEL NO.
| Oscilloscope HITACHI V-1050
2 Digital storage oscilloscope TEKTRONIX TDS-540A
3 Digital volt meter LEADER 856
4 Digital watt/current/volt meter HIOKI 3186
5 DC ampere meter YOKOGAWA 2051
6 Dynamic dummy load KIKUSUI PLZ1352W
7 Current probe/amplifier TEKTRONIX A6303/AMS03B
8 Controlled temperature chamber TABAI-ESPEC SU-240
9 Leakage current meter SIMPSON 228
10 Digirush currenter TAKAMISAWA CYBERNETICS PSA-200

NEMIC-LAMBDA




VSI15C

2. Characteristics
2.1 Steady state data
(1Y Regulation - line and load, temperature drift

I. Regulation - line and load Condition Ta:25°C

Tout\Vin 85V 100V 132V Line regulation
0% 5.020 5.019 5.017 imV 0.06%
50% 5.018 5.018 5.016 2mV 0.04%
100% 5.017 5.016 5.015 2mV 0.04%
Load 3mV 3ImV 2mV
Regulation| 0.06% 0.06% 0.04%
2. Temperature drift Conditions Vin=100Vac
lo =100%
Ta(°C) -10°C +25°C +50°C Temperature drift
Vo(Vdc) 5.004 5.016 5.014 12 mV ] 0.24%
12V
1. Regulation - line and load Condition Ta: 25°C
Tout\Vin “ 85V 100V 132V Line regulation
0% 12.021 12.018 12.012 9mV 0.075%
50% 12.020 12.015 12.015 SmV 0.042%
100% 12.016 12.014 12.014 2mV 0.017%
Load 5mV 4 mV 3mV
Regulation] 0.042% | 0.033% 0.025%
2. Temperature drift Conditions Vin=100Vac
lo =100%
Ta(°C) -10°C +25°C +50°C Temperature drift
Vo(Vdc) 12.007 12.014 12.047 40 mV I 0.333%
24V
I. Regulation - line and load Condition Ta: 25°C
Tout\Vin 85V 100V 132V Line regulation
0% 24.062 24.064 24.053 I mV 0.046%
50% 24.060 24.057 24.066 9mV 0.038%
100% 24.058 24.057 24.068 I mV 0.046%
Load 4mV 7mV 15mV
Regulation| 0.017% | 0.029% 0.063%
2. Temperature drift Conditions Vin=100Vac
lo =100%
Ta(°C) -10°C +25°C +50°C Temperature drift
Vo(Vdc) 24.008 24.057 24.069 61 mV 0.254%
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VSI5C J
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Conditions lout :
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VSIsC |
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Conditions Ta :
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VSI15C
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Warm up voltage drift characteristics
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2.3 Over current protection (OCP) characteristics

Vin : 85Vac

100Vac

| 5V ] 132Vac
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VS15C

L

2.3 Over current protection (OCP) characteristics Conditions Vin: 100VAC
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2.4 Over voltage protection (OVP) characteristics

VS15C

Conditions Ta : 25°C
Vin : 100Vac
lo :0%

5V
<— OVP trip point
»»»»»»» -t 4 +
<— Vout
< OV
2V/DIV 200mS/DIV
12V
’ <— OVP trip point
"""""""""""""" . < Vout
< 0V
SV/DIV 200mS/DIV
24V

<— OVP trip point

<— Vout

<oV

10V/DIV

200mS/DIV
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2.5 Output rise characteristics

VSI5C

Conditions Vin :

Ta

“1 €= Vout

te— Vin

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

-1<— Voul

< 0V

“Ye<— Vin

24V

mes €= Voul

| 5V/DIV | 20mS/DIV
A

< Vin

SV/IDIV | 50mS/DIV

NEMIC-LAMBDA

85Vac (A)

100Vac (B)
s 132Vae (C)
lout : (0%

0 25°C



2.5 Output risc characteristics

VSISC |
Conditions Vin : 85Vac (A)
: 100Vac (B)
s 132Vac (C)
lout : 100%
Ta @ 25°C

L <= Vout

Ye— Vin

12V

24V

ST T T e vou

e gy

<= Vin

Y et sy u‘lg»c'mo»'»{ R e i S gt Voul
. ' . . \ .

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

.........................................
' }1 ' . ' ' . ' '

U SUUUUOE £ S S <« OV
.

—~~~;~~“ﬁ/\ T <

| 5V/DIV [ 50mS/DIV |
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VSISC |
2.6 Output fall characteristics Conditions Vin : 85Vac (A)
- 100Vac (B)
s 132Vac (C)

Y lout : 0%

Ta : 25°C

Vout

ov

Vin

12V |

Vout

ov

Vin

| 24V |

<= Vout

<— Vin

L SV/DIV 1000mS/DIV }
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VSI5C |
2.6 Output fall characteristics Conditions Vin : 85Vac (A)
S 100Vac (B)
- 132Vac (C)

'h
-

lout : 100%

Ta = 25°C
S : <— Vout
------- ) SO N [PV
ST A S e PRRUH

12y

N | e vout

<— Vin

l SVIDIV 20mS/DIV

ov

i /\ \M/ 1\./%M.«Y:fm%wﬁ,;.ww;w“;,Ww.;..hN-:.,.wf < Vin

L 5V/DIV 20mS/DIV |
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VS15C

|

Conditions Ta :

25°C

2.7 Hold up time characteristics

: 85Vac
100Vac
132Vac

Vin

—Lx—

—0O—

(sw) own dn

PIOH

100

80

40

Output current (%)

1000

(Sw) swn dn ploy
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80

60
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1000

(Sw) swmn dn pjoy

10

80 100

60
Output current (%)
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RS

2.8 Dynamic line response characteristics Conditions Vin : 85Vac=—132Vac
[out : 100%
Ta : 25°C
Y |
le— Voult

| 50mV/DIV | | ' ‘LSO(l)nQS/DIV‘ ‘ |

e A Vout

500mS/DIV |

"T__JL’V"]\*"V*‘,\”"V*,\H—T_I\_”V_‘}\_’W <— Vout

50mV/DIV | 500mS/DIV |
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2.9 Dynamic load response characteristics

5V

f=100Hz

VS15C
Conditions Vin : 100Vac
Ta : 25°C

lout 0% =——=100%

<— Vout
<— Jout
200mV/DIV 2mS/DIV
+4.2 % -42%
f=1kHz
[ lout 0% =—— 100% B
<— Vout
<— Jout
200mV/DIV 200uS/DIV
+2.6 % 2.8%
NEMIC-LAMBDA T-19



vSi15sC |

2.9 Dynamic load response characteristics Conditions Vin : 100Vac
Ta : 25°C

s5v f=100Hz

lout 50% =—— 100% ]

T T

I S O gy

<— Jout

100mV/DIV 2mS/DIV
+1.4% -1.6 %

f=1kHz

Tout 50%—<=—— 100%

T

|<— Vout

<— Jout

100mV/DIV 200uS/DIV
+1.2% -1.4 %
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2.9 Dynamic load response characteristics

12V

1=100H~

VSISC |

Conditions Vin : 100Vac
Ta : 25°C

Tout 0% =<=—-100%

T v —r—TT

<«— Vout

<— Jout

200mV/DIV

2mS/DIV

+1.8%

-2.0%

f=1kHz

lout 0% =——100%

B

<— Vout

<€ Jout

L
200mV/DIV 200uS/DIV
+0.9 % 1.0 %
NEMIC-LAMBDOA
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VSI15C
2.9 Dynamic load response characteristics Conditions Vin : 100Vac
Ta : 25°C

12V f=100H:

lout 50% =——=100%

\\v/—[—\\\—//’/f\é_ Vout

<— lout
100mV/DIV 2mS/DIV
+0.56 % -0.63 %
f=1kHz
| lout 50%—=—— 100%

~l€— Vout

+ <~ Tout

100mV/DIV 200uS/DIV
+0.46 % -0.50 %
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VSI15C

2.9 Dynamic load response characteristics Conditions Vin : 100Vac
’ Ta : 25°C

24V f=10011z

Iout 0% —=—— 100% ]

T

0t

' ] ‘ |€— [out

200mV/DIV 2mS/DIV
+0.57 % -0.50 %

B lout 0% =—— 100% ]

T v T — —rr—

/—\j <— Vout

] <= lout

200mV/DIV 200uS/DIV
+0.34 % -0.30 %
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2.9 Dynamic load response characteristics

24V

f=100Hz

VSI15C

Conditions Vin :

Ta

Tout 50% =——=100%

T T

«— Vout

«— lout

100mV/DIV

2mS/DIV

+0.15 %

-0.17 %

Tout 50%—=—0 100%

100mV/DIV

200uS/DIV

+0.16 %

-0.14 %

€&— Vout

<— lout

NEMIC-LAMBDA

100Vac
25°C
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VG15C
2,10 Response to brown out characteristics Conditions Vin : 100Vac
fout = 100%

Ta o 25°C

'n
-~

RO A o St S A A s Sttt

el €= Vout

2y |

€= Vout

A=20mS bbb
Boasms bl gy
ComS bl

€<= Vin

A=20mS
B =335mS
C=70m8S

.........................................
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{
e

L 5\/2[)71; T SOmS/DIV ]
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2.11 Inrush current waveform

Switch on phasc
angle of input
AC voltage :

(h=0°

Switch on phase
angle of input
AC voltage :

Bh=90°

VSI15C

Conditions Vin : 100Vac

'
'
'
................... .
'
'

........ r £ oo mage e
'
'
'

L LIRS L
.

lout : 100%
Ta : 25°C

<— Vin

5.0A/DIV

20mS/DIV

10.0A/DIV

20mS/DIV

NEMIC-LAMBDA

1€ Vin



| VSISC

2.12 Inrush currentcharacteristics Conditions Vin : 100Vac
[out: 0%  ----eceniann
50% —— e — -
100%
SV | Ta : 25°C
35

Inrush current (A)

100

Brown out time (S)
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VS15C
2.13 Lecakage current characteristics Conditions Ta : 25°C
Vin : 0%  --------
100%
i sV |
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2.14

Output ripple and noise waveform

5V

NORMAL MODE

Conditions Vin

lout
Ta

[

N
S

l

<«— Vout

SV DIV

“SmS/DIV

NEMIC-LAMBDA

VS15C

. 100VAC
: 100%
0 25°C
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2.14  Output ripple and noise waveform

5V

NORMAL MODE

Conditions Vin

lout
Ta

<— Vout

12V

24V

<— Vout

<— Vout

NEMIC-LAMBDA

VSI5C

: 100VAC
2 100%
0 25°C
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VSI15C

2.14 Output ripple and noise waveform Conditions Vin : 100VAC
lout : 100%
NORMAL + COMMON MODE Ta @ 25°C

5V

<«— Vout

BN
|
|

L . 3. ’ IO
o b e - a, g
d )
/
[N P SR [T BN R

i

. ; \
i

|

i
- ; ) T R R
SmV/DIV SmS/DIV

<— Vout

< Voul

SmVDIV | SmS/DIV
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2.14  Qutput ripple and noise waveform Condi

5V

NORMAL + COMMON MODE

|
|
|
SmV/DIV | SuS/DIV

NEWIC-LAMBDA

tions Vin

[out
. 25°C

Ta

<— Vout

<— Vout

<«—Voul

VSI15C

: 100VAC

100%

T-32




VSISC |
2135 Electro-Magnetic Interference characteristics Conditions Vin : [00Vac

[out : 100%

Conducted Emission Ta : 25°C
Y
Point A Fief = 30,00 4B
i : 300
Ref. (166.0k112) , |
Lil]lil l\"]CﬂSlll'C P ] R : | S S SO SO U0 AU
Data , i ‘
(dBuV)] (dBuV) anal .
- VCCl class 2
QP 03.20 613
‘ 2 £ - foed 1 4 QP limit
AN 55.20 17.6 VCCI class 2
B e e et S S & Aviimit
: e L : [ '\ FCC class B
Point 3 FURE 1 I T — : O SR e
. \ ! e M‘Q e QP limit
Rel. (6. 11MH2) 300 il ’ n ‘d b .*} -
Dat Limit | Mcasure 3 w | \
Rt 1 X
Colasavy] ey (1T TR AN e
QP | evo0 | 457 00 | R AR (O & SRty
AV 50.00 33.7 5 ‘
01950 WKz 30,000 H
Phase : L
SV
Point A Foel = 300 JB07
. ‘ 300
Ret. (160.0kt12)
Limit | Measure || #9
Data ,
(dRuV)H|  (dBuV) o o b
. : ' VCCl class 2
0P ) P : :
l 6350 62.6 an i - o <— QP limit
AV 3550 445 '[ B VCCI class 2
! YR o .¢ ’ e . e ¢— AV limit
_ NI A e f ¥ FCC class B
Point B i j " ﬂ ‘ﬁ hr"][‘-" VYITIFM’)'WW/} 1’1 \r\ QP limit
Rel. (6.13M112) 00 H i | ’H ' . H b oo
Data Limit | Measure || IR A I\«f\V'\
et enal P SO B
WBuVY (dBuVv) : \‘ “,’
QP | 6000 | 459 | O e e
AV 50.00 338 i/
0,150 Ptz 000 KH:

Phase : N

(OS]
s
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VS15C

2.15 Electro Magnetic Interference characteristics Conditions Vin : 100Vac
fout : 100%
Conducted Emission Ta : 25°C
12V
Point A Fief = 30.0 d6w¥
. $0.0
Ref. (156.6kHz)
Data Limit | Measure || 2800
© [@Buv)| @Buv) |l .,
XY, 4 QP limit
55.68 | 450 B VCCl class 2
N AV Iimit
. k | IN_FccclassB
Pomnt B N ! -
. mf WW“ /‘f QP limit
Ref. (17.76MHz) JHV ,
Limit | Measure %% '/ \ {‘
Data N
W dBuv)| (dBuv) { na
QP 60.00 42.7
AV 50.00 33.5 .
0.150 MHz 30.000 MHz
Phase : L
12V
Point A Refz 300 dEWV
R 90.0
Ref. (150.1kHz) -
Data Limit { Measure 30.0
‘ (dBuv)| (dBuV) || .,
AV 0.0~ A — 4 QP limit
56.00 442 A B VCCl class 2
0.0l S 4 AV limit
Point B 400 ﬁ' ’ S A ’f’ﬁ\ ‘\ FCC .cla-ass B
) ,w | ”b’ QP limit
Ref. (17.78MHz) || 40 ’ N b H | I |
Data Limit | Measure ‘} i i“ I Pt t’ [/‘
A1 dBuvy| (@Buv) || 200 ‘,f* N
QP 60.00 41.4 109 |
AV 50.00 32.3 0 il
0.150 MHz 30.000 hHe
Phase : N
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2.15 Electro Magnetic Interference characteristics

[ VSI5C

Conditions Vin : 100Vac
[out : 100%

Conducted Emission Ta : 25°C
| 24V
) Frf =300 a5V
Point A 100
Ref. (189.3kHz)
Limit | Measure so.p -
Data .
(dBuV)| (dBuV) 10.0)
QP 64.08 54. ; VCClI class 2
= 5 N R o e e 4 QP limit
5408 | 342 i B VCCl class 2
$0.0 ¥ -
{ - AV fimit
Point B £0.0 L 4 WWF ‘ﬁ FCC class B
in o
| : IRl A QP limit
Ref (2.80MHz) 300 L . v, *‘ YU kit \/Nj\ f
Data Limit | Measure 200 i ’ | V
“ [(dBuV)| (dBuV) ' !
QP 56.00 42.0 cortTIn
AV 46.00 23.3 0 '
0.150 MKz 30.000 MHz
Phase : L
| 24V
. R = 300 dBuY
Point A 500
Ref. (189.7kHz)"
Limit | Measure 80.0
Data
(dBuV)| (dBuV) 100
QP 64.06 53.8 VCCl class 2
> 0 4 QP limit
AV 5406 | 342 ~q A VCCl class 2
50.0 ir . B 4 AV limit
Point B $0.0 h Ao Ln '\ FCC-CIB'SS B
3 r “‘f W’Tq" e b A QP limit
Ref @.80MHz) [| soofll LI HL g Vi A
Data Limit Measure ! \/
T [(@Buv)| (dBuv) 200 : . -
QP 56.00 42.0 10.0
AV 46.00 23.8 6 | l |
" 0.150 WH: 30,000 Kz
Phase : N
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2.15 Electro Magnetic Interference characteristics

Radiated Emission Noise

5V

HORIZONTAL :

Conditions Vin :

300

80.0

10.0

60.0

0.0

400

200

LA r‘v”,

10.0

30.0 Mite

300.0 MiHc

{h.q = 6851

Aup 21804

r VS15C

100Vac

[out : 100%
Ta : 25°C

VCCl class 2

4 QP limit
FCC class B
QP limit

L sv ]

VERTICAL :

%0.0

10.0

60.0

500

400

200 |

Vi

10.0

30.0 MHg

300.0 MiHe

[r'r.: - 11602

Anp s 39

VCCl class 2
4 QP limit

¥_FCCclass B

QP fimit

NEMIC-LAMBDA
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2.15 Electro Magnetic Interference characteristics

Radiated Emission Noise

12V

HORIZONTAL :

VS15C

Conditions Vin : 100Vac

100

600

500

400

20.0

10.0

J0.0 M

300.0 MHe

[;:q - 36.888

Amp 2 301

[out : 100%

12V

VERTICAL :

30.0

80.0

T0.0

60.0

H

30.0 MHe

;uq 1 356.688

Aap = 311

NEMIC-LAMBDA

Ta : 25°C
VCCl class 2
QP limit
FCCclass B
QP limit
VCCl class 2
<4 QP limit
¥~_FCCclass B
QP limit
T-37



[ VSISC |

2.15 Electro Magnetic Interference characteristics Conditions Vin : 100Vac
Iout : 100%
Radiated Emission Noise Ta : 25°C
24V
HORIZONTAL :
30.0
90.0
10.0 —
0.0
500 VCCl class 2
’ 1 4 QP limit
«ao — FCC class B
30.0 " QP limit
20.0 - — o I
10.0
30.0 MHe 300.0 MHe
Fraq = 119.541 Anp 840 -
| 24V
VERTICAL :
90.0
80.0
10.0
€0.0
s0.0 VCCl class 2
¢ I I ¢ QP limit
00 FCC class B
300 QP limit
V\..\f I W TS e
20.0 =3
10.0
30.0 MHa 300.0 M
[r',;q . 21334 Amp 2 915
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