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LEVALUATION METHOD NNS15 |

1-1 Circuits used for determination

(1) Steady state data

®

s.d.
Vin

Controlled temp. chamber

(2) Warm up voltage drift characteristics

Yin

Controlled temp. chamber

(3) Over current protection (OCP) characteristics
Same as steady state data.

(4) Over voltage protection (OVP) characteristics

®

Yin

-
N
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| NNS15 |

(5) Output rise characteristics

s N
&)
s.d.
Vin
VR
L
(6) Ouput fall characteristics
Same as Quput rise characteristics
(7) Dynamic line response characteristics
N
_ A
s.d. 3
Vin
VR
(8) Dynamic load response characteristics
YR2
& < Tr
Vi ——
in
VR1

Pulse generator
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(9) Inrush current characteristics i NN SlS \
> A
e
Vin<
VR
&
Shunt
(10) Leakage current characteristics
®
s.d.
Vin
/ VR
Leakage current meter
Note: Leakage current measured through a 1Kohm resistor. Range wed: AC
(11) Output-ripple, noise
R=500hm
a) Normal mode - 8;237101? F
AC 1.5m 50ohm cable
INPUT - ©
o S R
L1=As short as possible C1
b) Normal + common mode (e
o S ’i) PN e S—
AC . I 1.5m 50ohm cable
INPUT J P.S. ‘ = i — @
O~————«T‘ AC -
— Li=152mm
L2=152mm
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| NNSIS

2. CHARACTERISTICS

2-1 STEADY STATE DATA

(1> REGULATION - Line and load, Temp. drift

I SV |

1. Regulation-line and load Condition Ta=25C

SELECTOR 100V

lout—in | AC 8SV|AC 100V |AC 115V| Line Régulation
4 =2.00i9v 5.0019% 5.00”0/ 0.1mV 0.002%
S0% 35.0019v 2.001N 5.0020v 01mV 0.002%
100% 5.0020v 2.06020 2.5021 0imV 0.002%
Load 0.1mV 0.1mV 0.imV
Regulation 0.002% 0.002% 0.002%
SELECTOR 200V
lout /N | AC 170V | AC 200V | AC 230V | Line Regulation
0% 5.0019v 5.001%, | 5.0020x 0.ImV 0.002%
S0% 5.0019v S‘O—O_égk;%, 2.002! 0.2mV 0.004%
100% S.001%, 5.0020 5.0021 0.2mV 0.004%
Load OmV 0.1mV 0.1mV
Regulation 0% 0.00e2% g.002% |
2. Temperature Drift Conditions  Vin=AC100V
- ) 7 [out=100%
Ta 0C ‘_ 250 ! 50C Témp Stability
Vout 5.0120 V ’ 9.0020 V| 4.9960 v| 16.0 mV | 0.320 %
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REGULATION -~ Line and load, Temp. drift

!

12V ]

1. Regulation-line and load

Condition

| NNSIS

|

Ta=23C

SELECTOR 100V

lout Vin [ AC 85V [AC 100V rx;{ 115V| Line Regulation
0% 120299\ | 12.0300\ | 120301V | 0.2mV 0.002 %
50% 12.0300v | 120301y | 12.0300v | 0.1mV 0.001 %
100% 12.0300V 12.0299\."’“12.0300\/ 01V 0.001 %
Load 0.lmV 0.2 mV N.imV

Regulation 0.001 % 0.002 % 0.001 %

SELECTOR 200V

lout~—~Y/n | AC 170V | AC 200V | AC 230V | Line Regulation
0% 12.0300v | 12.0301V W}?naoofv 0imv | 0.001 %
50% 12,0300\ | 120300V | 12.0300V| OmV 0%
100% 12.0599v | 120301, | 120300V | 0.2mV 0.002 %
L oad 0.imV 0.imV omV

Regulation | 0.001 % 0.001 % 0%

2. Temperature Drift Conditions Vin=AC100V

e Tout=1007

Ta 0C esc | osoc | Temvp. Stakility
Vout 12.0219 v 12.0299“9 120289 v 8.0}7‘7 0.0677%

NEMIC-L AMBDA
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| NNSIS |

REGULATION - Line ond load, Temp. drift

i 24V |
1. Regulation-line and load Condition Ta=23C
SELECTOR 100V
Tout Vin [AC 85V |AC 10@{ /lc, 115V Line Regulation
0% 24.G31n 24.031 24.031: OmV 0%
S0% 24.031v 24.031 24031, omVv 0%
1007 24.031\ | 24.031. 24031 OmV 0%
Load OmV OmV OmV
Regulation 0% o Q¥
SELECTOR 200V
logt—~in | AC 170V | AC 200V | AC 230V | Line Regulation
0% 24.030- 24.030 Z4.031 ImV 0.004 %
S0% 24.030 24.030 24.031v ImV 0.004 %
100% 24.030. 24.030 £4.031, ImV 0.004 %
Load OmV OmV OmV
Regulation 0% 0% 0%
2. Temperature Drift Conditions  Vin=AC100V
lout=100%
Ta cC 25C S0C Temp. Stability
Vout 24.021 V| 24.031 v | 24.011 V 20 mv |0.083Y
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(2> Output voltage and ripple voltage

NNS15

Input voltage [V]

NEMIC-LAMEDA

V.S, input voltage lout=100%
Conditions Tar 0C-~--
25C——
30C— —
l 5\/ *—I 6 - 1800 ......
DUTPUT VOLTAGE
sr | w0 @ —_———————
[/ 1
> N Lo
O 41 £ 800 'g// [© e
w - :
D v
ﬂ 3 - g) 600 ..................
[e) + l |
> 2F 9 400 I
gt i |
2 | v i
I 1+ % 200 ), b
8 (6% JL ' RIPPLE VOLTAGE
0 0 R I
6N 70 80 30 100
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L NNS15 |

Conditions Ta=25C

(3> Efficiency and Input current
V.S, output current
5\/ ] .6 i SU -
S
< 4F
Pc e ]
RS RS
<
< >
T
I v
U
3 1F &
a o
= ]
0
12V ] 6l
S
2
t m
o 3 X
< >,
g 2 ¢
o
5 a0k &
[T S R (S
5 i
0

20 40 60 80 100
Dutput current (%] —_—

24V | ]

Input current [A]

Efficlency [%]

20

20 40 60 80 100
Output current [%] —_——

—Tin USVAC

20 40 60 80 100

Output current [¥]




NNS15

2-2 Warm up voltage drift

Conditions Vin=AC100V

Vout,lout=100%
Ta=2SC
V. 1y |
<
b = R U U
+
G
T L NG
T
o
& 1 ..........
r
[e} \
>
5 S
a 0
.+)
S
a : N . . . : . :
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Time ———t—
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4.)
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S R s
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S
b
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Time ——
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a N . : . . . .
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2-3 DCP Characteristics

5V ]

[ NNS15 |

Ta=25C
Vinn AC 85V ----
AC 100V ———
AC 115V

Conditions

Output voltage [V]

12V 12

S0

Output current (/]

100

10

Output voltage [V]

-

24V ] o4

40

80
Output current (%]

120

20

16

12

Output voltage [V

Pttt

/ V

40

80
Output current [%]

NEMIC-LAMBDA

120 160




OCP Chaorocteristics

5V ]

Jutput voltage [V]

12V I

1e

10

Output voltage [V]

24V |

24

20

16

12

Qutput voltage [V

| NNSIS |

Conditions Vin= AC 100V
To= 0C——
25C---~
30C —-—
490 80 120 160 200
Output current [X/] —_— -
40 80 120 160 200
Output current (%]
40 80 120 160 200

Qutput current (%3
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| NNSI15 |

2-4 OVP Characteristics

Conditions Vin= AC 100V
Iout= 0%
Ta= 25C

<—0VP Trip Point

T

R |

<QVP Trip Point

Vo |-

eNDl | 2V/DIV [2nS/DIV

I 24V ] R

«<0OVP Trip Point

Vo;E

oNo| | __Isv/Divens/n1v|
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2-S Output rise time

| NNSI15

Vin= 83Vac (A
100Vac (B
115Voc ©

Conditions

Iout= 100%
To= 25C

Vol.

Vin| -

. ABC

GND

J

1V/DIV [100mS/DIV

[ 12V |

Vo
Vin

AB.C

GND

FEFEADEFRREFSREEA
A 2V/DIV

100mS/DIV

[ 24V |

. A nf\{ j\rf M V“

‘u“ﬁf“ﬂVWquiwﬁ%Nv

ABC

;o C e

SV/DIV [100mS/DIV
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Output rise time

[ NNSIS |

Conditions

SV |

V7o) PRI B a G

| A98"C

—

Vin= 85Vac (A)
100Vac (B>
115Vac ©

Iout= 07

To= 25¢C

ND

P N N A
i HE { Ay
G

1V/DIV

100mS/DIV

12V |

ABC

-| GND

2V/DIV

100mS/DIV

Vin

AEC

DAAAAR A

GND

IR
Vo diyiating
PR

SV/DIV

100mS/DIV

NEMIC-LAMBDA
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Output rise time

Conditions Vin= 170Vac (A)
200Vac (B>
230Vac

lout= 100%

Ta= 25C
I SV J . . , —
AN R O ]
§ ABC

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

Vo GND

i ‘j‘l"'l‘:?v.‘\‘.":"‘:w‘ e
Vin -1}

1V/DIV [100mS/DIV

12V |

GND

2V/DIV {100mS/DIV

— ABC

GND

SV/DIV {100mS/DIV
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Qutput rise time

| NNSI1S |

Conditions Vin= 170Vac (A
200Vac (B>
230Vac )

Tout= 0%
Ta= 25C

5V |

Vo

Vin| . ..}

__________ P A

(I i

f |
CIBA o ,

; t

NI o e

+

H

:

.

b

A st

GND

1V/DIVv |100mS/DIV

12V |

24V |

Vin

GND

2V/DIV [100mS/DIV

oy i
[ V Aoty '

GND

SV/DIV |100mS/DIV
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2-4 Output fall time

|

NNS15

]

Conditions

Vo

Vin

B S S
) :

VAV e OSSO S

85Vac A
100Vac (B>
115Vac (©)

Vin=

Iout—- 100%
Ta= 25C

GND

1V/DBIV |50mS/DIV

[ 12V |

Vo

GND

BT \
b
VA

2V/DIV {50mS/DIV
) r\ A
)v\':'\‘\_\

GND

SV/DIV | 50mS/DIV

NEMIC-LAMBDA
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[ NNSIS

Output fall time

Conditions Vin= 83Vac (A)

100Vac (B>
11SVac ©
Iout= 0%
Ta= 25C
5V ] °
“1GND
1vV/DIV | 10S/DI1V
12V ] Vo
GND
Vin :
2V/DIV | 10S/DIV
24V ]
Vo
| GND
Vin -
SV/DIV | 10S/D1V
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Output fall time

Vin| -\

12v._ 1 we

Vin

[ NNS1IS ]

Vin= 170Vac (A
200Voec (B)
230Vac ©

Conditions

lout= 1004
Ta= 25C

GND

1V/DIV |30mS/DIV

24V |

Vo

“\y
O
: ~ :\ )
‘ Tl
: NN
: ,st,ﬁyk_‘ GND
f\ ,\\ ({\ f’l“‘. 5\‘1 s - S
i Gyt 1
U 2V/DIV [S0mS/DIV
PR ,I N = - .,.v\\ “
E i - ‘\\\7\‘
: A b‘A\\T
; : ‘f\\ ‘
i S

Vin| jlii

GND

SV/DIV

S0mS/DIV
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Output fall time

| NNS15 ]

SV |
Vin
12v | Vo
Vin
24V |

Vo

Vin

Conditions Vin= 170Vac (A
200Vac (B)
230Vac ©)

Tout= 0%
To= 25C

"1 GND

1vV/DIV | 10S/DIV

mere—— | GND

MMM . } ‘ % : 2V/DIV | 10S/DIV

GND

| A SV/DIV | 10S/DIV
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2-7 HOLD UP TIME

CURVE OF 5V

Conditions

Ta= 23C
Vin= 85Vac (A)
100Vac ——(B)
115Vac D

[ NNS1S ]

100
? 50
1]
£
e
o
>
°
£ 10
5
. ,
0 20 40

80 100 120

Output current (%]
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Hold up time [mS]

HOLD UP TIME | NNS15 ]

CURVE OF 12V

Conditions

Ta= 25C
Vin= 85Voc—— (A
100Voc —— (B>
115Vac —— (O

100

30

10 [

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

0 20 40 60 80 100 120
Output current (%]




HOLD UP TIME [ NNS1S ]

CURVE OF 24V

Conditions

Ta= 25C
Vin= 85Vac —— (A
100Vac €3]

115Vac — (G

500
100

2 50

W

£

£

a

>

e

£ 10| SRS
5 .........................
1

0 20 40 60 80 100 120

Qutput current [¥]




2-8 Dynamic line response

SV |

Vin: 85Vac

| NNSI15

Conditions
Vout=Roted
Iout= 100%
Ta= 25C

115Vac

s,

Vo

Vin “@lhw ](»|hlt‘

il

Ww

R o

Jvm“}‘}\',"‘ﬁ"ﬂé ) w,-.,é,,;w ,,,L"*\j

i

. \fs;“ 1‘51“;'&'0'1‘*[”*

12V |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

T T

e 1 il
i U)E‘Nﬁ_‘ LR i

‘ { ‘ 20mV/DIV| 0.2S/DIV
W‘Mn{m R s o, L\\,,A,"A s .,x';{\,‘d N N ’/‘IA.V\“'I’,'H

MNITh

20mV/DIV

0.2S/D1V

24V |

Vo

Vin |}

!

I

) ™y
A
-t

1

|

i

20mV/DIV

0.2S/D1V
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Dynamic line response

NNS19

Conditions

Vout=Rated

, S— lout= 1007

Vini 170Vac 230Vac Tee  25C
oV | .
1

; : ‘ ! : : : :
Vo ’?j;M);E\MV-}Q Heiedsa “,a,‘,-.)",/i RV .{,\,«.'. r g N «;\-;Y,f N
i 20mV/DIV| 0.2S/DIV

12V |

Vo

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

i o0mV/DIV] 0.2S/DIV

24V |

o
Vi

Vo

Yo, : . R :
q PO - N e 5 . .
A«kwl.‘ \l.g',(u-—'" Friqed ey ‘w: - »\1_ :

,,,,,,,,,,,,,,,,,,,,,,,,,,

0.2S/DIV

20mV/DIV
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2-% Dynamic load response

Conditions
Vout=Rated
Vin=100Vac / 200Vac
Ta= 25C
l 5V |
Tout: 50 =-— 1007 f=100Hz lout: 0 =—100% f=100Hz

[

100mV / DIV ] 2mS/DIV

S0mV/ DIV o2mS/ DIV ———
+1.5% ~1.5%

+1.47 -4.47.

Tout: S50 =—— 100% f=1KHz Iout: 0 =— 100% f=1KHz

100mV/DIV 0.2mS/DIV

+1.5% ~1.5%

+1.47% -4.47%

NEMIC-LAMBDA
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| NNSI15

Dynamic load response

Conditions
Vout=Rated
Vin=100Vac / 200Vac
To= 25C
[ 12V |
ITout: 50 =—— 1004 f=100Hz lout: 0 -—100% f=100Hz

S0mV / DIV [ omS/DIV | ] 100mv/DIV | ens/DIV
+0.67 ~0.6% } r 10.6% ~1.0%
Ioutt 50 =— 100% f=1KHz Tout: 0 ~— 100% f=1KHz

SomV/DIV | 02mS/DIV 100nV/DIV | 02mS/DIV
+0.67 -0.67 +0.67 -1.5%

NEMIC-L AMBDA .




. NNS15 |

Conditions

Dynamic lood response

Vout=Rated
VIin=100Vac / 200Vac
Ta= 25C
[ 24V |
Iout: 50 =— 10074 f=100Hz Tout: 0 -—100Z f=100Hz

S0mV /DIV emS/DIV | T 0omv/DIV 2mS/DIV
+0.2% ~0.2% +0.3% -0.6%
lout: 50 =— 100% f=1KHz lout: 0 —— 100% f=1KHz

50mV/DIV 0.2mS/ DIV R 100mV / DIV 0.2mS/DIV
+0.2% -0.2% +0.3% -0.8%

NEMIC L AMBDA T_og




| NNSI15

2-10 Response to brown out

Conditions
Vin= 100Vac

Tout= 100%
Ta= 25C

Brown out time

___________________________________________ Ar 25mS
Bt 70mS
C: 270mS

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

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

Vin |\t ’\/ V\/\/\/\f\/\ﬂ 1V/DIV | S0mS/DIV

[ 12V | ,
]
S i Brown out time
! A At 100mS
: VAN B:  170mS
i é,// C: 350mS
i 3
' L
1 i
Vi |t f‘ - j \/\/\/\I\W\/\/ 2V/DIV | S0mS/DIV
[ 24V ] " ;
| : '
| ; ‘ :
Joe— ; : Brown out time
; By At 100mS
i A B 160mS
| / C: 360mS
; A
, /o
. - t .- ..;....,.-,—’.{uf'—' E'
B S
________________________________________ ey &
e ) ;
Vin | =WV SvsDnv | soms/ptv
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L NNSI15

Response to brown out

oV

12V

24V

Vin

Vin

Vl-n {

Conditions
Vin= 200Vac
Tout= 1007
Ta= 25C

Brown out time

Ar 25mS
Bt 60mS
C: 270mS

1V/DIV |530mS/DIV

Brown out time.

At 100mS
B 170mS
C: 350mS

2V/DIV |30mS/DIV

Brown out time

At 70mS
B: 120mS
C: 380mS

SV/DIV |S0mS/DIV

NEMIC-LAMEDA
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Inrush current waveform

MM

—-+—1Tin

| NNSI15 |

Conditions
Vin=100Vac
Iout= 1007
Ta= 2s¢c

Switch on phase angle
of input AC voltage

#=0

~=r—Vin

SA/DIV | 10mS/DIV ’

2k Bt Vin

SA/DIV | 10mS/DIV

NEMIC-LAMBIA

Switch on phase angle
of input AC voltage
& =90°
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Inrush current waveform

e
S U

[ NNSI15 |

Conditlons
Vin= 230Vac

Tout= 100%
Ta= 25C

Switch on phase angle

of Input AC voltage
— ,d:Oo

- __é\‘_j_mx\/ \\I/“‘ N&J\V.‘W:\%\T/r

g "-‘—‘ Iin

N

i
1
i
i/gu“‘r’—— \Vin

T
SA/DIV | 10mS/DIV i[

IR
HERR
G S— ,____l;._._w.l‘j,_ﬁ, - r_. .A.i__. —- 17 — o f—
: ! ! -,_;__ ! i i l — Switch on phase angle
I i | ! ! of input AC voltage
i m&: ™ {—w.:i;ym’!ﬁ\—«-\_f-w S e Ty & =90
I *_%_—T“”Q—“ T
| ! | : :
NPNpPupaPNl
A i__f\ii,/,'/,:;,_\\{(7/_{}:\ —!i:y::”\,\ﬁ\.’:.;/iﬂ‘_‘:\w\_ ) \/:\H

SA/DIV | 10mS/DIV |




| NNSI15 |

Conditions Vin= 85-115Vac
Vin= 170-230Vac
Ta= 253C

2-12 Leakoge current

(A
B

5V |

12 X

Tout=0%

Leokage current [uAl

83 100 115
W70 200 230.....
Input voltage (Vec]

Iout=100%

Leakage current [uAl

835 100 115
170 200 230
Input voltage (Vacl




| NNSI15

|

2-13 OUTPUT-RIPPLE, NOISE

NORMAL MODE

I SV |

Conditions

Vin= 100Vac

Tout= 100%
Ta= 25C

ImV/DIV

2mS/DIV

[ 12V ]

ImVV/DIV

2mS/DIV

| 24V |

ImV/DIV

2mS/ DIV

NEMIC-LAMBDA
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NNS15

OUTPUT-RIPPLE, NOISE

COMMON+NORMAL MODE

Conditions
Vin= 100Vac
Iout= 1007
Ta= 25C

S5V ]

ImV/DIV | 2mS/D1V
12V ] .

ImV/DIV | 2mS/DIV
24V ]

ImV/DIV | 2mS/DI1V
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3. LIST OF EQUIPMENT USED

|

NNS15

|

EQUIPMENT USED MANUFACTURER MODEL No.
1 Oscilloscope KENWOOD CS-2110
Digital st
2 gl storage GOULD 054040
Oscilloscope
3 Digital Voltmeter FLUKE 8840A
Digital Watt / C t
4 tgital Watt [ Curren YOKOGAWA Y2509
Volt meter
S DC Ampere meter FLUKE 25
6 Autotranst SUPERIOR
utotransformer ELECTRIC
7 Variabl istive Load BUILT
riable resistive Loa IN - IOUSE
8 Dynamic dummy Load Ir 6050A
9 Digirush C t BUILT
igirush Currenter IN - HOUSE
10 Current probe / Amplifier TEKTRONIX 011-0105
" Controlled Temp. TABAI PL-2GM
Chamber
12 Leakage Current meter FLUKE 8840A
13 Equipment for dynamic BUILT
line response IN - HOUSE
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