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KWS15 Specifications

PA768-01-01A

NEMIC-LAMBDA

*: For delivery, contact to our sales office.

MODEL KWS15-5 KW§815-12 KWS15-15

ITEMS
11 Nominal Qutput Volitage \ 5 12 15
2| Minimum Output Current A 0 0
3{ Maximum Output Current A 3.0 1.3 1
4] Maximum Output Power w 15.0 15.6 15
5| Efficiency (typ) Nl % 74 77 77
6] Input Voltage Range (*2)] - |85~ 265VAC (47~440Hz ) or 110 ~ 340VDC
71 Input Current (typ) (*1)| A | 0.4A at 100VAC
8| Inrush Current (typ) A | 20A at 100VAC, 40A at 200VAC
9| Output Voltage Range - | FIXED £5% (Max)
10{ Maximum Ripple & Noise (*3)| mv 120 150 150
11| Maximum Line Regulation (*3,"4)| mV 20 48 60
12| Maximum Load Regulation (*3,*5)| mV 40 96 120
13| Maximum Temperature Drift (*3,6)| mV 50 120 150
14| Over Current Protection 7N - | 105% ~

15| Over Voltage Protection *8) - |{110% ~
16| Parallel Operation -
17| Series Operation - | Possible

18} Hold-Up Time (typ) -

17mS at 15W, 100VAC, Ta = 25°C

19| Operating Temperature -

-10°C ~ +70°C (-10°C: 80%, 0~+50°C : 100%, +70°C: 25%)

20} Operating Humidity -

30 ~ 90%RH (No dewdrop)

-30 ~+85°C

-

21| Storage Temperature -

22| Storage Humidity -

20%RH ~ 95%RH (No dewdrop)

23| Cooling -

Convection Cooling

241 Withstand Voltage -

Input-Output : 3kVAC (20mA), Input-FG : 2kVAC (20mA)

Output-FG : 500VAC(100mA) for 1minute each.

25

Isolation Resistance

More than100MQ at 25°C and 70%RH  Output-FG 500vDC

26

Vibration

10~55Hz, Constant Amplitude 1.65mm p-p (Max 10G),

sweep 1 Minute  X,Y,Z 1 hour each

27| Shock - | Less than 50G for 11+5mS on £ (X, Y, Z) axis each 3 times
28| Safety - | Approved by UL1850, CSA950, EN60950

29| Conducted Radio Noise (*9)] - | Built to meet VCCI-Class A, FCC-class B, VDE-classB

30( Weight g |150g

31| Size (WxHxD) mm | 48 x 23.5 x 70 (Refer to Outline Drawing)

* Read Instruction manual carefully, before using the power supply unit.

=NOTES =

*1. At 100VAC and Maximum Output Power, Ta=25C.

*2. For cases where conformance to various safety specs
(UL, CSA & TUV) are required to be described as
100-240VAC, 50/60Hz on name plate.

*3. Please refer to Fig. A for measurement determination
of line & load regulation and output ripple & noise voltage.
*4. From 85~265VAC, constant load.
*5. From Min load - Full load (Maximum power), constant input Voltage.
*6. From 0~50°C, constant input voltage and load.
*7. Current limiting with automatic recovery. Avoid to operate
over load or dead short for more than 30seconds.
*8. Over Voltage Clamping by Zener Diode.
*9. VDE class-B with external capacitor.

—/

KWS

Measurement point for
Vo, load / line reguration

%

Measurement point for
_ outputripple & noise
(EJAJ RC-8002A prabe)

Bandwidth of scope

v
C=0.1uF
Film Cap.
w 1
L=50mm 100MHz
Fig.A



| KWS15 ]

o MBI AT EVALUATION METHOD

2 — 1 CAwEEEE Circuits used for determination

(1) fp4EtE  Steady state data

A (N (A)
> = k’/
S.D.
Vin
VR
controlled temp.,chamber
(2) WMEBEVYY~ZEFH #4:  Warm up voltage drift characteristics
AC + (a)
Vin P.S. y_ g R
AC —

controlled temp.,chamber

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

(4) TR Over voltage protection (OVP) characteristics

Vin
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KWS 15|

(s) HiF3r kb 4EtE Output rise characteristics

S.D.

VR

(6) HWHITF b4t Output fall characteristics

Same as output rise characteristics.

(1) SBESE (AHAaZ) ## Dynamic line response characteristics

Vin

VR2

Tr

Pulse generator




| KWS 15

Inrush current characteristics

(9) AJY-— o GRATI) 5tk

Vin @

Shunt

10 v — 2Tl BMEF) %M Leakage current characteristics

[ 7
S.D.
Vin
VR
Leakage current meter
Note : Leakage current measured through a 1kQ resistor.
Range wed : AC + DC N = 500
] C1 = 4700pF
11)- Output-ripple, noise C2 = 01 ufF

1-5m 500 CAOLE

a) NORMAL MODE AC.
Input

b) NORMAL + COMMON MODE

A.C.
-input

| \UI"5m 500 CADLE =
=) x?——-@

tz =120 mm

f— L2 —
ANEMICLAMBDA v
36



| KWs15 |

02— 2 (@A List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NOi

1 | Oscilloscope HITACHI DENSHI V-1065

2 Digital storage oscilloscope HITACHI DENSHI VC-6041
3} Digital voltmeter IWATSU VDAC 7411
4 Digital watt/current/volt meter HIOKI 3182

5 DC Ampere meter YOKOGAWA ELECTRIC 2051
" 6 | Autotransformer SUPERIOR ELECTRIC 136 BT

7 | variable resistive load IWASHITA ELECTRIC D-5-10/16
8 Dynamic dummy 1oad TAKAMIZAWA CYBERNETICS PSA-150D
KIKUSUI PLZ72W,PLZ150WA

9 Digirush currenter TAKAMIZAWA CYBERNETICS PSA—2OQ
10 Current Probe/Anplifier TEKTRONIX A6303/AM503
11 Controlled Temp. Chamber TABAT PL-2GM
12 Leakage current meter YOKOGAWA ELECTRIC 3226

13 Equipment for dynamic line — BUILT IN-HOUSE -

response

ANEMICT.AMBDA
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REGULATION - Line and Load, Temp. Drift L KWS 16
[ 5v |
1. Regulation — Line and Load Condition Ta = 25°C

U
i"—"_B——%" }'7§E§ﬂ53;—EJEBEJCl_?iEf?7$i_Ef632§§i—"_f—“;CT_QSEii“%i
i"—_éa"_%_“l"7525i531"235?6"3i—"—EiEJCi’%fé?EfCl'“75—"531""75_'_%1
i""XBB'“%'_i"7§Eii§$l‘2f66%'§i_'"EEEJS1~5756é—§i""15"";$i"?S“_"%i'
e R e L

._._—.._._.—..._—...—.....—_.._._...-._——_—.——.—_.————..—.—.—_.—._.—.—_.—.—_—_—_...._.

2. Temperature Drift Conditions vin : AC100v
Iout = 100 %
I Ta | 0 °ClI 25 °Cl 50 °Cl Temp Stobllzty |
i’""QSLE""l'E§66E53‘—?féEEJCi'Ef6BE§§i‘"'5'";37_?52i§"%:
[ ev
1. Regulation — Line and Load ) Condition Ta = 25°C

_._—_-_—_._........-.__...._._.—.—_._—.-_—_....__—_..._..__...._....—_._.._-_—._..—__—-._._.__....__...__._.—..

I 0 % | 2061\/! 12.061 vl 12.062Vv1 12.081 1 mvl 0.01 %I
i'—"EB'_é"l"EEEiQJZ!"EEEEQECf_TSEiiSQ{FZfEQLQCl'"?Z'—;3§"2i2£§'%{
i_—XBB"”%""l_?é?iiéii_ZEEQEQCi"TE?iile]EfEQﬁ?C}"15"%31'E§Ei§—;1
*'[;ZE""‘E”?é”%C!”’]}{”%S;"?EZ—ACI"'?Q'_ECE """""""""""""""""

2. Temperature Drift Conditions vin = AC100v
Jout : 100 7%

! Ta ! 0 °Cl 25 °C| 50 °Cl Temp. Stability |

f——rm | mm——m——— | mmmmm— = | s o e !

| Vout | 12.040vI 12. 045\/1 12. 048v| 8 mvi 0.07 %I

Ve



Output voltage and ripple voltage v.s. input voltage

KWS 15

Conditions [out: 100%
Ta

mv)

4+ ‘“QOOHWMWmmm%mmmé ........ g

Ripple voltage

%ipﬁle Qoltéqe §

T T S T T T e T e —m

S
o

'
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Input voltage ‘( v )

butpht ﬁoltége

)
o
I

o
T
V) ——

=
-

S
O

Ripple voltage

Bl S-Sl

0 % 50 100

T 150 200 250
Input voltage ‘(v )

Ripple voltqge (mv)

Output vollage ( v )
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KWS 15

Efficiency and input current v.s. output current

Conditions  Vin: ACI100 v

Ta : 25°C
| 5V [
0.35F | 80
<:£O 25 X 60
= _
(¢35
= oy
3015 F < 40}
5 Q
3 2
= =
— L e : .
0.05 20 S S S S HE SN O S
0 - 20 40 60 80 - 100
- ‘ Output current ¢ 24
l 12\/ I ‘ H : : : : :
0.35F { 80
<0.25¢ £ 60
= > |
30151 < 40}
= e
Q. [ e
= N—
ey 1l
sl 20]. S R S S S S S S
005 0. 20 40 60 80 100
o ' OQutpul current (24 )~
L_ | A S S
< s
b=
& -
)
s3]
3 o
a. i
fand —
— el

Qutpul current ¢ 2£)
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_Eftficiency and input current v.S. outpul current

KWS 15

| 12V

Input current (A}

Inpul current(A)

Inputcurrent(A)

0.20

010

0.05
0.20

0.15

0.05

b

Efficiency

80|

o))
O

N
(&)

N
O

Conditions  Vin :  AC 220v
Ta : 25°C

()

o
N
o

@0]
O

60

20 60 80 100
Output current ( 2£)

(%)

Efficiency

>~
(]
- g:) 40 .........
©
I
20 ; : : : : : : : :
0 20 40 o0 80 100
Outputl current ( 24) =

Outputl current « 2£)
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Warm up voltage dnift

[ 12V

voltage drifl @)

Output

voltage drift ¢4

Output

voltage drifl 4

Output

! |
o O
o= O

I
O
(&)

KWS 15

Conditions Vin: AC100 v
Voutlout:100 %
Ta : 25°C

Time —=
10
ANEMICTAMBDA 36



O.CP Characteristics

L 5V

12V

Output voltage (v) Output voltage (v)

Output voltage Cv)

KWS 15

AC 85 v-——--—-
Conditions Vin: AC 100v

AC 220v————

AC 265y—-—
Ta: 25°C
5.
4}
2l....
11
0 — e : P : i i ;
40 80 120 160 200 240 280 320 360
Output current ( 7/) —=
12
10 ........................................................................................................
o B s SR R R N e
() (ESURUONS EUSITOE PTRPPONE SPA \ ........................................................
4 -
=1 : : : : ! !
0 40 80 120 160 200 240 280 320 3GO

Output current ¢ /) ——=

[}
o

Output current ( /) —

ANEMICLAMBDA
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" O.C.P Characteristics

L 12v

Output voltage (v) Output voltage (v)

Output voltage Cv)

KWS 15
Vin: AC 100v

conditions
- Ta: OC—
25°C————
50°C — - —

P T R T T R e ]

40 80 120 160 200 240 280 320
Output current (/) —=

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

40 80 120 160 200 240 280 320
Output current (7, ) ——=—

g ateemsassasesaniat tasanesences sos amete et et AN e es e ITAsas aats e Yiras ANt I LrTiiotaat st nas oL aLauesey
I SIS SU IR R R T et P TR R R PR R L R LR L LR A R R

.
T D L LS L E L LR TR R R A A R RS LR L L b
. .

Output current ( /) ———
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OV.P Characteristics

KWS 15

Conditions

Vin: AC100 v
Tout: 07
Ta: 25°C
- 2\/DIv 5s/DIV
5V/DIV 1 s/DIV
V/DIV s/DIV

| i

Vi



Qutput rise hime

KWS 15

Conditions  Vin:AC 85v (A)

100v (B)
’ 220v (C)
S ; ; ; 265v (D)
Vo R I Tout 7
: : i I b Ta: 25°C
— B
ovV—
Vin
- 1V/DIV] 50ms/DIv
| 12V }/
Vout
ovV—
Vin— 2 v/DIV] 50 ms/DIV
| ]
V/DIV ms/DIV

ANEMICLAMBDA
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KWS 15
Conditions  Vin:AC 85v  (A)

Output rise time

100v (B)
220v (C)
N 265v (D)
Vo — }' Tout: 100 7
out Ta: 25°C
oV —
Vin — "
1 \V/DIV| 50 ms/DIV

Vin — | 2Vv/DIv[ 50ms/DIV

V/DIV ms/DIV

ANEMICT.AMBDA



KWS 15
Conditions VintAC 85v  (A)

Qutput fall  time

100v (B)

220v (C)

265v (D)
Tout: O 7

Ta: 25°C

1\V/DIv| 0.5 s/0IV

2 V/DIV| 0.5 s/DIV

V/DIV s/DIV

16
s

ANEMICLAMEBDA



KWS 15

Conditions VintAC 85v  (A)
100v (B)
220v (C)
265v (D)
Tout: 100 7
Ta: 25°C

Output fall  time

1V/DIV| 50ms/DIV

2 V/DIV| 50ms/DIV

V/DIV s/DIV

s

ANEMICLAMBDA



O KWS T

Hold up time

Condition Vin: AC85v——m A

AC 100v———-B

AC 220V—-—(C

E———S:\:] AC 2065V - D
‘ | Ta: 25°C

1000k

e N
100

Hold up time (ms »—

4 —ts
RS B}

T

o

O

output current (%) —

ANEMICLAMBDA
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Hold up time

12V

IERE

Condition Vin: AC85v—— A
AC 100v———-B
AC 220v—-—C

.'_—__'__j‘. D G T T o Lo ST o e e

it

i b g
1

1000

PRADSONINS SOBaS S

Hold up time (ms r—

output current (%)—-

ANEMIC-LAMBDA
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KWS 15

Dynamic _line _response

| Conditions
Vin - AC 85y =—= AC132 v Vout @ Rated

Tout : 1007,
Ta : 25°C

-.4 A .-‘ .
|H||U|HHIHI_H| L T »
m! N e e o L N TSP R A

1

|

Vin -

1200mV/DIV|0.2 5/DIV

12V

Vout—

H
{

 — —
il

200mV/DIV|0.2 s/DIV

ANEMICLAMBDA - 2% 6



Dynamic line response KWS 15

| Conditions
Vin: AC170v ==—= ACP65v Vout - Rated
Tout : 1007,
Ta :25°C

200mV/DIVi0.2 s/DIV

12v
Vout"
in ullll e
200mVv/DIV{0.2 s/DIV

21
ANEMICI.AMEBDA 36



Oynamic |gad

lout

response KWS 15 W

Conditions Vin: AC 100V
Ta + 25 °C

50 == 100%  12100Hz lout O == 100 f=100Hz

200 my /' DIV 2ms/ DIV 200 mv / DIV 2ms /DIv
+3.2% —32% +4.0% —5.87%
lout 50 == 100% f=1kHz Jlout 0 == 1004 1=1kHZ

200 mv /piv| O2ms./Dlv 200mv /Div| 02 mS / DIV
+3.2% —32% +3.67 —7.27

ANEMICLAMBDA



Dynamic _load response KWS 15

Conditions Vin: AC 220V

Ta © 25°C
5V ]
lout 50 == 1002  [=100Hz lout O =—=100 f=100Hz

200mv /DIV 2 mS/ DIV 2OQmV/DlV 2 mS /DIv
+3.2% —3.2%7 S+ 4.8% -6.47
Iout 50 = 100% f=1kHz Jout O == 1004 f=1kHz

Vout— . . ; s PSR

; i J___l_l %

200myv /piv - 0.2 mSD!\/ 200my / 01v 0.2 }nS/Dlv
+3.27% -3.2 % +4.47 ~7.6 %

Tie

ANEMICLAMBDA



Dypamic load response KWS 15

Conditions Vin: AC 100 V
‘Ta + 25 °C

loul 50 = 100 f=100Hz lout O =— 100 1=100Hz

e

200myv /' D1V 2ms /0DIV 200mv /Div 2 ms /DIv
+1.87% —1.87 +3.0% —4.2%
lout 50 == 1007 f=1kHz lout 0 ==100% f=1kHz

200 mv /Div 02 ms /Div 200 mv / DIV 0.2 mS/DIV
+1.7 % 1.7 2% +2.7% —5.2%
24
20
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Dypemic_19dad response [ KWS 15

Conditions Vin: AC 220V

[ 5V ] Ta = 25 °C
lout 50 == 100%  {=100Hz lout O =100 f=100Hz

200mv/DIv]  2ms/DIV 200mv / D1V 2ms /DIV
—+1.77% -1.5% T+ 3.9/ - 4,87
lout 50 == 100% f=1kHz lout 0 ==100x 1=1kHz

\/out 1

200mv /piv|  02ms /Div 200mv /0Di1v| 02ms /Div
1.7 % 1.4 +3.0% —48 7

Ve

ANEMICLAMBDA



Response to brown out KWS 15 J

Ceondilions Vin.: AC 10Qv

[out: 100 %
Ta :25=C

Brown out time :
A 30 ms
B : 39 ms
C:+49 ms

| 1V /DIv|20ms/DIV

L 12V

A 30 ms
82'59m5
C:* 59 ms

20ms /DIV

ms
ms

ms

b b

ANEMICTLAMBDA sy



__Response o brown out KWS 15 —I

Condilions Vin.: AC 220y

[out: 100 %
5V Ta :25°C
Vout Brown oul time :

A 198 ms

B - 206Mms
C :226ms

d 1V /Div[50ms Div|

A =176 ms
B 182 ms
C +200ms
50m5/DIV| :
.
A ms
ms
C ms
o ol b

ANEMICT.AMBDA 27/
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KWS 15

Inrush current wavetorm

Conditions Vin :

[out:
Ta
Switch in phase angle
of input AC voltage
@ =0° ~Lin
—Vin
Switch in phase angle
of input AC voltage
@ = 90° —lin
} 1 vl Vin

10 A /pjy| 20 ms /p1v

ANEMICTLAMBDA

AC 100 v

100 %

25 C

30

36



[nrush current

waveicrm

KWS 15

Switch in phase angle
of input AC voltage

» =0

Switch in phase angle
of input AC voltage

@ = 90°

Conditions Vin :

fout :
Ta

ANEMICLAMBDA

AC230 v

100 %
25 C

31

36



LeakaBe current

5V |

12V |

(MA)

L eakaBe current

l\_edka89 current (mA)

(MA)

Leaka8e current

KWS 15

Conditions  lout : 100%
0%
- Ta: 25T

0 80 120 160 200 240 280
Vin (V) ——

A - ...........

080 120 160 200 240 280

Vin (V) —




OUTPUT-RIPPLE , NOISE

KWS 15

5V

12V

Conditions Vin: AC 100 v
Toul: 1007
NORMAL MODE Ta: 25°C
P A A
20 mv/DIV 2.U5/Dlv
'a ,-'n ,,,
EI jli
e
20mv/DiV| 2 Us/DIV
DIV Ls/DiY]
33

AANEMICLAMBDA
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|

!

]
KWS 15 i
QUTPUT-RIPPLE , NOISE i
Conditions Vin: AC 100 v
Toul: 100 Y%
NORMAL MODE Ta: 25°C
Y | I I B
20mv/DIV| 5ms/DIV
[ 12V |
20mv/Div 5 ms/DIV
[ CH.3 |
mvolv] /D]
24
Ve
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OUTPUT=RIPPLE , NOISE KWS 15
Conditions Vin: AC100v
Tout: 100 %
COMMON + NORMAL MODE Ta: 259

50 mv/DIV| 2 Us/DIV

50 mvV/DIVI 2 Us/DIV

mv/DIV Ls/DV

746

AANEMICT A MRNA



OUTPUT=RIPPLE ; NOISE

KWS 15

2v. |

Conditions

COMMON + NORMAL MODE

Vin: AC T00v
Tout: 100 %

Ta:

25°C

50mv/DIV

5 ms/DIV

B 50 mv/DIV

5 ms/DIV

mV/ IV

ANEMICLAMBDA



