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3. List of equipment used

Terminology used:

Definition:

Vin " Input Voltage

Yout .ceeveencririinininenens Output Voltage

Iin Input Current

Tout Output Current

Ta “ Ambient Temperature
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1.EVALUATION METHOD NND15-1212

1-1 Circuits used for determination

(1) Steady state data

(A ——(W)
@O—W
s.d.
Vin
VR
Controlled temp. chamber
(2) Warm up voltage drift characteristics
(A
—t———
&
Vin
R
~g—

Controlled temp. chamber

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

(4) Over voltage protection (OVP) characteristics

Vin

=
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—

NND15-1212 |

(5) Output rise characteristics

N
N |
s.d. < /
Vin
r VR
(6) Ouput fall characteristics
Same as Ouput rise characteristics
(7) Dynamic line response characteristics
N
&)
/
Vin
R
8 Dyliamic load response characteristics
VR2
Tr

Vin
VR1 9

Pulse gener: or
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(9) Inrush current characteristics NND 15 - 12 12

S N
&)
Vi -
in
—t
VR
O
Shunt
(10) Leakage current characteristics
(A)
&)
s.d.
Vin
VR
Leakage current meter
Note: Leakage current measured through a 1Kohm resistor. Range wed: AC+DC
(11) Output-ripple, noise
Ié:SOOhmF
d 1=4700
a) Normal mode C2-01u
1.5m 50ohm cable
i a
R
L1=As short as possible C1

b) Normal + common mode

1.5m 500hm cable

' —0

L1=152mm
L2=152mm
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2. CHARACTERISTICS

2—1 STEADY STATE DATA

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

INND15-1212 |

[ vitav |
1. Regulation-line and load Condition Ta=23C
CH2: 1007
[out~Yin | AC 85V |AC 100V |AC 11SV| Line Regulation
07 12.0354 12,0392 12.0349 0.9mV 0.004¢27%
50% 12.033! 12.0349 12.0346 0.5mV 0.00427%
1007 12.0348 12.0345 12.0343 0.5mV 0.00427%
Load 0.6mV 0.7mV 0.6mV
Regulotion 0.003% 0.00587% 0.005%
2. Temperature Drift Conditions Vin=AC100V
Iout=100%
Ta oC 25C 50C Temp. Stakility
Vout 11,9896 |12.0005 |12.0137 |0.0241 |0.2%
[ Vi-12VvV ]
1. Regulation-line and load Condition Ta=25C
CH1r 100%
Jout™—Yin | AC 85V | AC 100V | AC 115V | Line Regulation
0% 12,0352 | 12,0351 | 12,0347 0.5mV 0.0048%
S0% 12,0349 12.0347 12.0342 0.7mV 0.0058%
1007 12.0343 12.0342 12,0339 u.6mVv 0.005%
Load 0.7mV 0.9mV 0.8mV
Regulotion | 0.0058% | 0.0075% | 0.0066%
2. Temperature Drift Conditions  Vin=AC100V
lout=100%
Ta oc 2sc 50C Temp. Stability
vout 1119943 {12.0045 [12.0117 {00174 |0.145%
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(@) Output voltage and ripple voltage

V.S. input voltage

INND15-1212 |

I

V1 12V

l

ve-12v

Output voltage [V]

Output voltage (V1

Tout=100%
Conditions Ta: OC = A 100VAC
25C = B
S0C = C

ok boeoo| i DUTPUT VOLTAGE = ...
10_ 500 ..................................
8-2 400
o
6 P 300
ot
4+ 9 200
g
2+ a 100
a
0 [a% 0 ©\
60 70 80 90 100
Input voltage [V] D
DUTPUT: VOLTAGE
12_ 600 B S
10,_ 500 .......................................................
8—‘>5 400|---- ... . C//B) A
o
6_ g 300 ..............................................
+£ A
4 |- g 200 - /LSS T
g
2__-8_ 100 .. ...............
0 04 0 RIPPLE: VOLTAGE

NEMIC-LAMBDA

60 70 80 30 100
Input voltage [V

T-2




NND15-1212

(3) Efficiency and input current
V.S, output currcnt

Conditions Ta=25C

[ VIN10OVAC |

Input current [A]

Efficiency [%]

25

20 40 60 80 100
Dutput current (%] —

[ VINI1ISVAC |

Input current [A]

Efficiency [

20 40 60 80 100
Output current [X] —_—
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Efficiency and Input current
V.S, output current

[ VINi200VAC |

23

15

T

Efficiency [%]

03
0 25

Input current [A]

NND1S-1212

Conditions Ta=25C

L VINi230VAC |

A5

T

Efficiency [4]

03

Input current [A]

20 40 60 80 100
Output current [%]  E——
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2-2 Warm up voltage drift

INND15-1212]

Vi 12V ]

Output voltage drift [Z]—

Condlitions Vin=AC100V
Vout,Iout=100%
Ta=25C

Output volzage drift [X]—=
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2-3 OCP Chorocteristics

l

Vi 12V |

12

NND15-1212

Ta=23C
Conditions Vint AC 85V ———
AC 100V —
AC 1153V —

10

Output voltage [V]

0 23 S0

73 100 125

Output current [X/] —-

ver-12v |

—
n

& O p=

Output voltoge [V]
o

o

25 50
Output current [X] —_—
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NND1S-1212

OCP Charocteristics

Conditions Vin= AC 100V
A
B
o

Ta= 0OC
25C
SoC

[ vi 12v |

12

10

Output voltage [V1

25 30 75 100 125
Output current [X]

[ Va-1av |

12

N o oo]

n

Output voltage [V]

o

25 50 75 100 125
Output current (4] —_—
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2-4 0OVP Charocteristics

Vi 12V |

NND15-1212

Conditions

Vout [emts

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

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

2V/DIV

2mS/DIV

v

I

vVe-12vV_ | ov

DY T T TPt [PPR R WU S

Vout

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

eV/DlVv

emS/DIV
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INND15-1212

Conditions Vin= 85Vac (A}
100Vac (B
11SVoc (O

2-5 Output rise time

Iout= 0%
Ta= 25C

[ viiev |

creceasicecacmntesenatnanaancmadescaareomesaancondacsennanesesnanaprnannnedumnanan

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

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

2V/DIV |20mS/DIV

P ; oot ; : : ;
Vin| e AN NG T N PN P N
! : i i r : : ! ‘

[ ve-12v ]

Vin W“"\/\ ﬂ\J/\
: ; ! 2V/DIV |20mS/DIV




Output rise time

NND15-1212

I

Vi 12V

Vei—12Vv

|

oV |
Vin

Vin

Conditions

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

O PR S U S MPROUIC SO USRS SOOI PP
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: ¢

A P AN NSNS
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Vin= 85Vac (A)
100Vac (B>
115Vac ©

Iout= 1007%
Ta= 25C

2V/DIV

20mS/DIV
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....... [ SN . QR PUIOr SRR IRORPUS PSRN PP RPN SO
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w“\/\v\&/\/\/\/\pl

)

2Vv/DIVv

20mS/DIV
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Output rise time

Vi 12V |

ov

Vin

Va-iav_] gy

Vin

NND1S-1212

Conditions

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

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

-------- HASNPS VS DU S

H

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

Iout= 0%
25C

Ta=

2V/DIV

20mS/DIV

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

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

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

2V/DdIv

20mS/DIV
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INND15-1212|

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

Output rise time

Iout= 100%
Ta= 25C

[ v 12v ]

et

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

[ ——

vt
i
H
H
'
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|
H
H
.
'
:
1
."
]
H
H
H
B
H
|

ov

Vin 2V/DIV |20mS/DIV

i
UL S,
‘

] CBA ‘

L_Vve-izv oV [=

Vin

2V/DIV [20mS/DIV
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2-6 Output fall time

Vi 12V

!

Vei-12V

|

INND15-1212

Conditions Vin= 85Vac (A

100Vac (B
115Vac ©
Iout= 0%
Ta= 25C
ov|-
Vin | R
" : 2V/DIV | 5S/DIV
BC
OV A‘. x

Vin

2V/DlV

9S/DIV
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Output fall time

[

Vi 12V |

NND15S-1212

Conditions Vin= 85Vac (A
100Vac (B
11SVac ©)

Tout= 100%Z
Ta= 25C

i
Vin { 2V/DIV |50mS/DIV
va=12V_ ] ov
Vin
2V/DIV |S0mS/D1V
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Output foll time

Vi 12V |

NND1S5-1212

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

Iout= 0%
Ta= 25C

2V/DIV | 5S/DIV

ver-12Vv. | vy

Vin (S

ev/Dlv | 5S/D1vV
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Output fall time

[ v 12v_ |

NND15-1212

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

Iout= 100%
Ta= 25C

Vin ||

2V/DIV |S0mS/DIV

l

VeriaV_ ] ovp

Vin

2Vv/DIV |50mS/DIV
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2-7 HOLD UP TIME NND15-1212

CURVE 0OF 12V

Conditions

Ta= 25C
Vin= B8SVoc——— (A
100Vac —— (B>
115Voc ——<C>

S00

100
rm
2 50
W
£
*—)
Q.
3
)
£ 10
5

0 20 40 60 80 100 120
Output current [4]
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NND15-1212

HOLD UP TIME

CURVE OF 12V

Conditions

Toa= 23C
Vin= 170Vac—— (A)
200Vac ®

230Voac—— (O

S00

100

S0

Hold up time [mS]

10

1 : : : : : : : : X : )
0 20 40 60 80 100 120
Output current [4]
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INND15-1212]

2-8 Dynamic line response

Conditions

=Rated
23C

Iout= 100%

Vout
Ta

Vini 85Vac == 115Vac

aomwmvl 0.1S/DIV
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T-22
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Condttlons

[NND15-1212]

Dynamic_line response

Roted
25C

Vout=
Tout= 100%
Ta=

230Vac

Vint 170Vac
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NNDIS-1212

2-9 Dynomic load response

Vi 12V |

Iout: S0 -~ 1007 f=100Hz Tout

Conditlons

Vout=Rated
Vin=100Vac / 200Vac
To= 25C

0 -——100% f=100Hz

L
* l

: .
i f

S50mV/D1V | emS/DIV SOmV/DIV l emS/DIV
+0.3% -0.3% +0.4% -0.8%
Iout: S0 —— 100% f=1KHz Iout: 0 —— 100% f=1KHz

g tr WHT .-H—r.rt»} r?#‘*"""‘ trﬁ-ﬁ—f‘rfﬁﬁ e

I

100mV/DIV | 0.2mS/DIV 50mV/DIV | 0.2mS/DIV
+0.2% -0.2% +0.4% —0.8%
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NND15-1212
2-10 Response to brown out

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

[ Vi 13V ]

Brown out time
At 75mS
B: 100mS
Ct 240mS

\ WAAA
Vin V\/V***“*JNPV\ Yy \ﬁuv\ﬁv\ﬁJ\ﬂdxﬁfb“ Ry Frap—
C
[ Ve-12V | qgv —
-
§ l' """""""""""""""""""""""" Brown out time
: i At 75mS
Bt 100mS
é | Ct  210mS
'i
| (N
i I
......... SRS SURUL 0 SOUORR SO SO S
’i.é
Vo : lf
Vin \ \,’ \/ K/\/\ V/\ \}/\uﬂ\/\\]
: EV/DIV S0mS/DIV
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Response to brown out

l

Vi i2v

| NND15-1212

Conditions

l

Vei—-1i2vVv
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Vin

ov

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

TR U SO P NN R SN

v
H ' '
| H H ‘
' ' '
: :
' H ' '
' 1 ‘ H
H H H H
.......................................
h 1 v H
. ) h ‘

e NGRS SRR SORN

': R /f\/\\/

T

Vin= 200Veac
lout= 100%
Ta= 25C

Brown out time
At 75mS
Bt 100mS
Ct 200mS

2V/D1V

S0mS/DIV

Brown out time
At 70mS
B: 90mS
Cr 190mS
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Inrush current wavef

orm

R PRy SRS SpUp PRI PRI SR N
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AT SR T

SA/DIV

10mS/DIV
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Conditions
Vin= 100Vac
Iout= 100%
Toa= 25C

Switch on phase angle
of Input AC voltage

& =0

Switch on phase angle
of Input AC voltage

2Z£=90°
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Inrush

current waveform
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---------------------------------------

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

------------------------------------------
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Conditione
Vin= 200Vac

Iout= 100%
Toa= 25C

Switch on phase angle
of input AC voltage

2=

Switch on phase angle
of Input AC voltage
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INND15-1212 ]|

2-12 Leakoage current

Conditions Vin= 85-115Vac
Vin= 170-230Voac

Toa= 23C

(Y
B>

12
T 10
it
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c
w
Iout=0% t 6
35
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v 4
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5 2
o
_I . . . . . . . . .
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Input voltage [Vacl
210 [t
3 . . . . . . . . . . .
+ 8
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w
Tout=100% S e
>
U
v 4
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o
s 2
Y
-l
0

85 100 15
Input voltage [Vac] —_—

NEMIC-LAMBDA T-30




NND15-1212

2-13 OUTPUT-RIPPLE, NOISE

Conditions
Vin= 100Vac
Iout= 100%
To= 25C

COMMON+NORMAL MODE

[ vi1ev |

ImV/DIV | 2mS/DIV

[ Vveriev |

ImV/DIV | 2mS/DIV
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INND15-1212]

QUTPUT-RIPPLE, NOISE

NORMAL MODE

[ vih 12v |

Conditions
Vin= 100Vac
Tout= 100%
To= 25C

ImV/DIV

emS/DIV

L _Ve-iav |

ImV/DIV

emS/DIV
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3. LIST OF EQUIPMENT USED

NND15-1212

EQUIPMENT USED MANUFACTURER MODEL No.
1 Oscilloscope KENWOOD CS-2110
2 Digital storage GOULD 054040
Oscilloscope
3 Digital Voltmeter FLUKE 8840A
4 Digital Watt / Current YOKOGAWA Y2500
Volt meter
5 DC Ampere meter FLUKE 25
SUPERIOR
tot £
6 Autotransformer ELECTRIC
BUILT
iabl isti )
7 Variable resistive Load IN - [IOUSE
8 Dynamic dummy Load op G6050A
BUILT
igirush C
9 Digirush Currenter IN - HOUSE
10 Current probe / Amplifier TEKTRONIX 011-0105
Controlled Temp.
TABAI -
11 Chamber PL-2GM
12 Leakage Current meter FLUKE 8840A
13 Equipment for dynamic BUILT
line response IN-HOUSE
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