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1.EVALUATION METHOD - | NNS30 |

1-1 Circuits nsed for determination

(1) Steady state data

s.d.
Yin

Controlled temp. chamber

(2) Warm up voltage drift characteristics

-

— @ £
Yin
% R

Controlled temp. chamber

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

(4) Over voltage protection (OVP) characteristics




. _NNS30

(5) Output rise characteristics

s N
®) ®)
s.d.
Vin L
f VR
(6) Ouput fall characteristics
Same as Ouput rise characteristics
(7) Dynamic line response characteristics
)
&)
s.d.
Vin
VR
(8) Dynamic load response characteristics
VR2
, [ Z Tr
Vin
/S VRI
.

Pulse generator
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(9) Inrush current characteristics l

Vin

WY

VR

(10) Leakage current characteristics

s.d.
Vin

Leakage current meter

Note: Leakage current measured through a 1Kohm resistor. Range wed: AC

(11) Output-ripple, noise

a) Normal mode

b) Normal + common mode ; |

1.511_1 50ohm cable

R=500hm
C1=4700pF
C2=0.1u

C1

$O
, | 1.5m S0ohm cable
TN N o E S st ——— ()




2. CHARACTERISTICS

2-1 STEADY STATE DATA

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

I

sv__ |

1. Regulation-line and load

Condition

L NNS30

]

Ta=23C

SELECTOR 100V

lout—Y/n |AC 85V AC 100V|AC 11SV| Line Regulation
174 5.0151v 3.0152V 5.0152v 0.1mV 0.002%
S0% S.0151v 3.0152v 3.0152v 0.1mV 0.002%
100% S9.0151v 3.0152v S.0152v 0ilmV 0.002%
Load oamV OmV OmV
Regulation 0% 0% 0%
SELECTOR 200V
logt—Yn | AC 170V |{ AC 200V | AC 230V | Line Regulation
0 501S0v | S.01S0v | S01S1V | OimV | 0.002%
S50% 3.0150v S5.0131V 5.0151v 0imV 0.002%
100% 50150V | 50151V | S.0151V 0.1mV 0.002
Load omV 0.1mV omvV
Regulation 0% 0.002% 0%
2. Temperature Drift Conditions  Vin=AC100V
[out=100%
Ta oc 23C S6C Temp. Stability
Vout 50004V | 4.9994v| 4.9953v| Simv | 0.102 %
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|

L___NNS30 |
REGULATION — Line and load, Temp. drift
12V |
1. Regulation—line and load Condition Ta=25C
SELECTOR 100V
lout—YIn |AC 85V |AC 100V |AC 11SV| Line Regulation
0% 12.0123v | 12.0123v | 12.0124v:| 0.1mV 0.00% %
S0% 12.0123V} 120124y | 12.0124V| 0.imV 0.001 %
100% 12.0123v | 12.0123Vv.{ 12.0124v| 0.imV 0.001 %
Load OmV 0.1mV omV
Regulation 0% 0.001 % 0%
SELECTOR 200V
Iout Vin | AC 170V | AC 200V | AC 230V Line Regulation
0% 12,0124V} 12.0125v| 12.0125V 0.1mV 0.001°%
S0% 12.0124V | 12,0124y | 12.0125V.| 0.1mV 0.001 %
100% 12.0124v | 12.0124v iE.OIESV 0.1mV 0.00L %
Load OmV 0.1mV omV
Regulation 0% 0001 % 0%
2. Temperature Drift Conditions Vin=AC100V
[out=100%
Ta ocC 2SC S0C Temp. Stability
Vout 119996V | 12.0027v | 11.9850v | 17.7mV 0.148 %
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REGULATION - Line and load, Temp. drift

L

L NNS30 |+

24V ]
1. Regulation-line and load Condition Ta=253C
SELECTOR 100V
logt~Yn |AC 85V |AC 100V |AC 11SV| Line Regulation
(174 24.006V 24.007V 24.007v ImV 0.004°%
S0% 24.006V 24.007V 24.007V ImV 0 004-%
100% 24.006V.| 24.007v | 24.007v ImV 0.004 %
Load omV omV OmV
Regulation (1)4 07 174
SELECTOR 200V
Tout Vin [ AC 170V | AC 200V | AC 230V Line Regulation
0% 24.007v 24.008V 24.008v. ImV :0. 0047%:
50% 24.007v | 24.008v | 24.008V mV 0047
1007 24.008v.| 24.008v.| 24.008V.| OmV 0% -
LLoad imV omV omV
Regulation | 0.0047% 0. 0¥
2. Temperature Drift Conditions Vin=AC100V
Iout=100%
Ta oc 2sc s0C Temp. Stability
Vout 24.004v 24.012V 23.998v 14mv 0.058%

NEMIC-LAMEBDA
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(2> Output voltage and ripple voltage
V.S, input voltage Iout=100%

Conditions  Tai 0C - A 100VAC
2sC - B
S0C - C

oV | 6

- 1200 ‘..‘E....54.A.;...‘I‘...I..‘.l....;....;....;....;....E

sE | aooof
800 ...45...CE 5....5....;....;....;....;....;....E..A.;
600 .A”;..4{.. {....}...;”..;.H.;,..f....}...gu.,;

400 ....;A.,45. ;4...1.,..;..,.{....;....3....f‘...;.A..:

Output voltage [V]
Ripple voltage [mV]

P00 | TN e D

: | : : ~_RIPPLE VOLTAGE ° : :

50 70 80 S0 100
Input voltage [V] _—

12V | 12 t CoaA

T

1200 4.A .,AB:AAA?..;,E ....... . f-..;
10+ 1000 .4(.;v.4g:_ R / <.E....:...4:....:....E‘..,E....E‘
800 ....;v.ci Ai..”E.,..E....&...;....EA.“;.,..E
600 ....;. ,45.. ..5, "E'"‘E""E""E"";""E""S

400 |-/

>+

Output voltage (V]
Ripple voltage [mV]

200 ....i....z....i. ..E ‘A.:..A.:...AZ....:A...E....E

60 70 80 S0 100
Input voltage [V] _—

24V | 04

T

1200

20+ 1000

Ripple voltage [mV]

16 800

12+ 600 ..“{.,.f<A.ﬁ..‘.p...;H,.E..”{....;...E”..E.”.Z

400 . e E4AA.i4, .E..,.E.A.,;.,..5....2.4..;....;

200
0 : : f : \RIPPLE VOLTAGE :
50 70 80 90 100

Input voltage [V1

Output voltage (V1




(3) Efficlency and Input
V.S. output current

current

| NNS30

Conditions Ta=25C

Vv ] 1.2+ SO - - ...............
IR DS LI
S 8 401 - T IIn,lOU\/AC ...........
E 6 S 35| T T L :
[ : : : : : " :Iln,llSVAC:
§ ab T a0l T I..n,EOOVAC .......... :
b . ‘ - : . : . :
J’é 2 & es| T _--~;-Iln,;830\/AC;---~f-~~f
5 U R
0
20 40 60 80 100
Output current (%3
BY 1 gk | osof o Tl
1 45 e AHWARUN A e
2 8 40 -;Im,llS\/AC-E
bl /o ..,..,.g.zm,eoovm‘
 af 8
» v
3 2f &
£ o
20 40 60 80 100
Output current [%] S
24V | S S
1.2+ 60 ......... 'Iln,lOOVAC
1._ 55 .......................
S '8._ 50 ............. Ilhllsvhc ........
E 6 g 451 ..... IlnBOOVAC .....
g ; ; . ‘ : _
% 4 g N
U ¢ Iln,830\/AC
g ¥,
g‘ .8._ ((t ......................................
— LIJ
0

20 40 60 80 100
Qutput current (%]
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| NNS30 |

2-2 Warm up voltage drift

oV

12V

24V

Dutput voltage drift (] —

Dutput voltage drift [4]—

Condlitions Vin=AC100V

Output voltage drift (%] —

Vout,lout=100%
Ta=25C

0 20M 4M IH 2 3 4 S 6 7 8
Time

0 20M 40M IH 2 3 4 S 6 7 8
Time
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|__NNS30 |

OCP Choracteristics

Conditions Ta=25C
Vint AC 83V - A
AC 100V - B
AC 115V -~ C

S5V |

Output voltage [V]

40 80 120 160 200
Output current [Z] _ -

12V |

EN [oa ™ b

Output voltage (V]
n

o

40 80 120 160 200
Output current (4] —_— -

24V |

n
N

n
o

._.
[oa]

,_.
n

@

Output voltage [V]
'

o

40 80 120 160 200

Output current (4]




OCP Characteristics

SV |

Output voltage [V]

12V_ |

Output voltage [V]
n A o =

(o]

24V ]

Dutput voltage [V1
~ o rp & 3 R

o

NEMIC-LAMBDA

NNS30

Vin= AC 100V

Ta= 0C—A
25C—B
50C—-C

Conditions

80 120
Output current (%]

40 80 120
Output current [%]

‘ABC:

40 80 120 200
Output current (%]




2-4 OVP Characteristics

[ 5V
[ 12V ]
[ 24V |

GND

| NNS30 |

Conditions Vin= AC 100V

lout= 0%
Ta= 25C

<QVP Trip Point

1V/DIV

2mS/DIV

«—O0VP Trip Point

2V /DIV

emS/DIV

«Q0VP Trip Point

SV/DIV

emS/DIV
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2-5 Output rise time

| _NNS30 |

Conditions

5V l

........ TR VO T S S S
SRR
e AT f\/ o f AN

Vin= 85Vac (A)
100Vac (BY
11SVac <C>

Tout= 100%
Ta= 25C

GND

1V/3IV {100mS/DIV

12V |

v '\.j Wﬁ/\fw m,m' ‘,.M W\MW\,

ABG

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

: 4 N .

. . h B .

: 1 : :

: : B : .
S S S S U S SO S

j : ;

-| GND

2V/DIV {100mS/DIV

24V |

PR SN GRS S S
: i

| o

SV/DIV {100mS/DIV
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Output rise time

| NNS30 |

Vin= 85Vac (A)
100Vac (B>
115Vac ©

Condittions

Iout= 0%
Ta= 25C

5V ]

12V ]

24V |

N o g VARSI
"CL“-.‘T—- i {\J[\f/\/\u‘?\ {A'.'[\\j \f\'uf\'( iy

n
!

!

'
1

AN

A,\B\C

R SR

vt bbb e b

~--| GND

100mS/ DIV

1v/DIV

—-'\e\f‘v'wx,%\/wv\f-A.fu"o’"‘f’\rwwW\fv\if'v"M'\M"v\NN*f\M

TABC
AR Y

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

| GND.

2V/DIV [100mS/DIV

!
. AN
B
v Vo
. e
B
i S b

wa |

VAR

_\.f.'_'f‘_.‘é.__-«JxJ"x' A _{v \ \,'f\"."'yﬂ.’ "/“-'(\‘:" b “"“‘.J

ORI I S PRI SO

| GND

VARRAARAMAARAAAAAANA

SV/DIV |100mS/DIV
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Qutput rise time

| NNS30

|

SV |
12V |
24V ]

Conditions Vin= 170Vac (A)
200Vac (B
230Vac ()
Tout= 100%Z
Ta= 23C
-1 GND-~
‘-Vz_r‘, . NS ¥ _A)_b‘""f}‘rl
: 1V/DIV |100mS/DIV
T ree
; ...................................
: !
Ty
] i
._.,..VOUI__.J ....... L 1 - GND:
V”.:‘.-E_\.._..- «J\n"\)'\/’xf““f, ’,\l\x//\/"£\_\_‘\‘ 'l/"v‘, \4'\4{," ,\"f‘”/‘f\f 4/\’\“ J-‘/'\
: i : 2V/DIV |100mS/DIV
dmrmtmt A et med o] i rmasacima e
| GND
SV/DIV 1100mS/DIV
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Output rise time

S5V ]

12V ]

24V |

| NNS30 |

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

Condltions
: faBg
.,/, A s . )
s LT e B e S s CaTT
................ T “f“"-‘"‘.
o : z
R SRR U SO LY ST SURY AU USRS SRR
VOUT

Vin= 170Vac (A)
200Vac (B
230Vac (O

Tout= 0%
Ta= 235C

GND:

1V/DIV |100mS/DIV

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

= *.-"\F‘\f"*.'§‘v-"“J“n"‘ﬁ.a’i.é"fﬁ'&f‘%"k[wb‘”\ it W w\ il

GND .

2V/DIV |100mS/DIV

| GND.

SV/DIV |100mS/DIV

NEMIC-LA

MEDA

T-16




2-6 Output fall time

SV

12V

24V

| NNS30

1

Conditions Vin= 85Vac (AY
100Vac (B)
115Vac (C

Tout= 10Q%
Ta= 25C

GND

1V/IIV

S0mS/DIV

GND

2v/D1v

S0mS/DIV

M S

ﬂ(/f\o.'?x\./:-v/.\}‘..-.4.4..;.......%M"..A. \.,....{.....,..:1__,.

(GND

SV/DIV

o0mS/DIV

NEMIC-LAMEDA
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Output fall time

S
12v. |
24V ]

L NNS30 |

Condttions Vin= 83Vac (A
100Vac (B)
11SVac ©

lIout= 04
Ta= a25c

GND

1v/DIV | 10S/DIV

GND

2Vv/DIV | 10S/DIV

| GND

SV/DIV | 10S/DIV J

NEMIC-LAMBDA
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Output fall time

5V |

12V |

VA

L NNS30

]

Conditions Vin= 170Vac (A)
200Vaoc (BY
230Vac O

lout= 100%
Ta= 25C

GND

1V/DI1V

S0mS/DIV

GND

2V/DIV

S0mS/DIV

GND

SV/DIV

50m$/DIv]

NEMIC-LAMBDA
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Qutput fall time

(

NNS30 |

5V ]

12V ]

24V |

Conditlons

Vin= 170Vac €A
200Vac (B
230Vac <

lout= 0%
Ta= 23C

“1 GND

1V/DBIV | 10S/DIV

SUUIUUR VPO NUUUR SN SRR ORI VOO UOPOI SOOIOOR SO
L Haee S
; o t : 3 : :
-------- ;-.--...-E-J‘i...--;u_,.--!--—---- -.-.-»-—:f»-.--..i..-----’E-‘-.___‘:y—-»»-—-
N AR
........ 5.4...4..!..g\....,‘:.“.“..?......“ “"".‘;""."-‘E"““"g-"“"‘;-““"-
S T P
S *\ E P
I S
[ S R N S A R
LT e ot
........ J T B AL LR LR ) .._.....‘,......."....._..;4.......:,----...
L __ivin

GND

2V/DlV | 10S/B1V

"Q‘ﬂ oo

<n. x..

GND

SV/DBIV | 10S/DIV
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L NNS30

2-7 HOLD UP TIME

CURVE DOF 5V

Conditions

Ta= 25C
Vin= 85Vac—— (A
100Vac (B>

115Veg -~ (G

500
100
g 50
11
E
.P
Q
3
3
£ 10
o)

0 20 40 60 80 100 120
Output current [Z]
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HOLD UP TIME | _NNS30 |

CURVE OF 12V

Conditions
Ta= 25C
Vin= 85Vac—— (A
100Voac —— (B>
(0]

115Vac

500
100

g 50

O

£

P

Q

>3

3

£ 10
5

0 20 40 60 80 100 120

Output current (%]
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HOLD UP TIME [ NNS30 |

CURVE 0OF 24V

Conditions

Ta= 25C
Vin= 85Vac—— (A
100Vac (B

113Vac —— (0>

500
100
Q@ so
—
Q
£
P
Qa
35
3
£ 10
5
0 20 40 60 80 100 120

Output current (7]
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2-8 Dynamic_line response

oSV

12V

24V

[ NNS30

|

Conditions
Vout=Rated
Vini 85Vac 115Vac Tout= 100%
Ta= 25C
P P ?
: : : ! :
: : : ! o
P T S AN LA vout
L o i
: ' : : :
e DU ST SO UUUURE SRR SR

N 20mv/DIV

0.25/DIV

: : : ! : : :
S
- ., e IRRRAR SRR A R S,
b

‘vout

vin

O.ES/D[\/W

vout

vin

it
20mnV /DIV

0.2§/DIV
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Dynamic_line response

L NN

S30 |

[ 5V

[ 12V

]

Vint 170Vac 230Vac

Rl . 1 . B . .
................. S UUURE SUUUUR [ORUURU P SU SRR S
L bt s ity s i bt
i RIS SO IOUSUUNT Ut SRR U
[HSUUE S — . -

L

i

~ ] S

3

'

!
.........................................

i

"-

Condlitlons

Vout=Ratea
Tout= 1007
Ta= 25C

vout

s vin

§i
‘WEOmV/DIvJOES/DFV}

vout

[ 24V

‘.i"f{;'vin
20mV/DIV| 0.2S/D1V
; i jbévout
h“.\!.!l.l;ll;lj!‘Jﬁll.l;(.!‘g,i‘ﬁ:ll;l ,lJ.liglll‘l‘l,H].i,l;a‘;s,lzﬂg‘,m#,} il ,H e l Vin
[ﬂ WPWEIMW;: 'Fl‘.r'l'.|:gfiu"llil”miflﬁﬁl”‘lm' il ”(i?lmi'\‘“ i ;ﬂ\ | PoNRyy— p—
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2~-9 Bynamic lood response

5V ]

Iout

S0 — 100% f=100Hz

| NNS30 |

Conditions
Vout=Rated
Vin=100Vac / 200Vac
2sc

Ta=

Tout: 0 -—100% f=100Hz

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

B LR R

N R S SN T"""""""“'""'"?"""“"""“"‘
t :
! 4
| | i
,,,,,,, l S —ejes
. f EIRTIRARY Joe e .w.q_.i.,._._:i:___,. ._Ff:f:t?m:i
Rt S forneer R |1

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

100mV/ DIV

| ems/prv

+1.5%

-1.9%

Tout:

S50 —— 1007

f=1KHz

+1.47 -6%

Tout: 0 —— 100% f=1KHz

R : .
(POURS U A HOUUURI S
: : i
................. p.,_“.“,'....4...:4....‘.,
: ; ; :
- MM«.—V\"»—«-&W- o bt bty |
[ SR S S U fomenann

[

i

b
.,.}..... '..,.E..,...A.g.,._....;\.,......

100mV/DIV | 0.2mS/DIV

+e7

-2%

NEMIC-LAMBDA
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+37




Dynamic load response

[ 12V

£=100Hz

Iouts 50 -— 100

NNS30

]

Conditions

Vout=Rated

Vin=
Ta=

Iout

100Vac / 200Vac
25C

0 ~——100% f=100Hz

.........

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

| 5 e
(I rﬁ TS~
. -\A.v-—»m}w’-«rv"v'_," . «.«,.
1 D

U RS SRR S N

]

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

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

2mS/DIV

2mS/ DIV
-0.6%

100mV/D1V
+0.6%

Iout: 50 -—— 1007 f=1KHz

100mV /DIV

+17

—2.47%

0 —— 100% f=1KHz

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

t

100mV /DIV

| 0.2nS/DIV

0.2mS/DIV
-0.6%

100mV/ DIV
+0.6%

+1%

—2%

NEMIC-LAMEBDA
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Dynamic lood response

-

24V

]

Tout:

NNS30 |

Conditicns

Vout=Rated
Vin=100Vac / 200Vac

Ta=

Tout:

25C

50 -— 1007 f=100Hz

H H H
; !
i : :
; ; :
! : : :
: : : ‘
.................................. USRS IS SO ASSUUN SUUN SRR
+ v H :
: ; ; :
i \ .
; 1 e A SR peseriviseenee
H s ‘ . '
: ' : :
H H ; J . J i L :
- - N .
+ . tid ; . s
; H : :
................................ L T E T LT P e SR TR
:
;
:
. ] '
...................................................................................
:
.................................................................................

0 -—=100% f=100Hz

: i H
H l T H
A s Rt A
: : H
................................. Jooanoen \
.............. O TR IO S ie- K
i : : o
H i i i
+ b T 1 !
! . 1 : |
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1 1 H H i
! H ! : |
e { : B S S
' . . 1 i\
: H : ] ]
H | H i
T T forecenn L
H . 1 |
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e tmenemetseiviebasacammAsecmcmmdessaceeahecasasadnantanmgresasatnpTanaanetas=s il
1 H
............................................ S e

100mV/DBIV

+0.2%

—-0.2%

Iout:

50 — 1007 f=1KHz

200nV/DIV |

2mS/DIV

+1.67%

—-2.3%

Tout:

0 ——100% f=1KHz

¢ 1] i Il + ‘
. H B H 1 h
) : H H : )
cammananden i e e R ECIT DESCLPE
: ; : ; : ;
H H h : :
: i : L i L Ea L _
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2-10 Response to brown out
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Response to brown out
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NNS30

Conditions

Vin= 200Vac
Tout= 100%
Ta=  25C

Brown out time
At 60mS
Bt 110mS
Cr 290mS
1V/DIV | 50mS/DIV

LT TEPRR R,

Brown out time

Al 100mS
Bi 170mS
Cr 330mS
; fr
;1' VU 2v/pIV |SOms/DIV

24V

L7

; S

R e Rl S
: PR

Brown out time

Al 120mS
B: 180mS
Ci 360mS

““,;. fheb :’l

UV sv/pIv | SomS/DIV

NEMIC-LAMBDA

T-30




- [S] 3Wi} 3}NO umoug

0’0071 0'01 01 . . P
i 10 100 ™
: Lo |
T

2

=)

Z

5

3

<

n

>
a <
3 /
0] m
& >
= <L
= _

|

@)
—
>
Lo
prd

JGe =Yl
J - 7001
g -70S
v-Z0 =3noj
JVA00T =UIA

OESNN

SDI3S433D040YD JU3UUND Ysnuu] [1-2




[ NNS30 |

Conditions o
Vin= 100Vac
Jout= 100%
Ta= 25C

Inrush current waveform

Switch on phase angle
of Input AC voltage

J IR R it
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[nrush current waveform
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[‘ NNS30 |

2-12 Leakage current

Conditions Vin= 85-113Vac A
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Ta= 25C
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NNS30

2-13 OUTPUT-RIPPLE, NDISE

NORMAL MODE
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OUTPUT-RIPPLE, NOISE

| NNS30

COMMON+NNRMAL MODE

Conditions

Vin= 100Vac
Iout= 100%
Ta= 25C
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3. LIST OF EQUIPMENT USED

NNS30

EQUIPMENT USED MANUTFACTURER MODEL No.
1 Oscilloscope KENWOOD CS-2110
Digital storag
2 LY STOTge GOULD 054040
Oscilloscope
3 Digital Voltmeter FLUKL 8840A
Digital Watt / Current o
4 YOKOGAWA Y2509
Yolt meter
5 DC Ampere meter I'LUKE 25
p Autot f SUPERIOR
otransiorme
urotransiormer ELECTRIC
7 Variable resistive Load BuILT
ariable resistive Loa IN - HOUSE
8 Dynamic dummy Load 1nr 6050A
9 Digirush C ( BUILT
141 N 0
igirush Currenter IN - IOUSE
10 Current probe / Amplifier TEKTRONIX 011-0105
1 Controlled Temp. TABAI PL-2GM
Chamber
12 Leakage Current meter FLUKL 8840A
13 Equipment for dynamic BUILT
line response IN - [IOUSE
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