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KWS10 Specifications
NEMIC-LAMBDA

PA767-01-01A *: For delivery, contact to our sales office.

MODEL KWS10-5 KWS10-12 KWS10-15
ITEMS
1| Nominal Output Voltage \% 5 12 15
2| Minimum Output Current A 0 0 0
3| Maximum Output Current A 2.0 0.9 0.7
4| Maximum Output Power W 10.0 10.8 10.5
5| Efficiency (typ) *1)| % 73 75 75
6| Input Voltage Range (*2)] - |85~ 265VAC (47~440Hz ) or 110 ~ 340VDC
7| Input Current (typ) (*1)| A | 0.3A at 100VAC
8| Inrush Current (typ) A | 15A at 100VAC, 30A at 200VAC
9| Output Voltage Range FIXED +5% (Max)
10| Maximum Ripple & Noise (*3)| mVvV 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 *7)] - |105% ~
15| Over Voltage Protection *8)| - |110% ~
16| Parallel Operation -
17| Series Operation - | Possible
18| Hold-Up Time (typ) - | 17mS at 10W, 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)
21| Storage Temperature - |-30~+85°C
22| Storage Humidity - | 20%RH ~ 95%RH (No dewdrop)
23| Cooling - | Convection Cooling
24| Withstand Voltage - | Input-Output : 3kKVAC (20mA), Input-FG : 2kVAC (20mA)
Output-FG : 500VAC(100mA) for 1minute each.
25| Isolation Resistance - | More than100MW 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 UL1950, CSA950, EN60950
29| Conducted Radio Noise (*9)| - | Builtto meet VCCI-Class A, FCC-class B, VDE-classB
30| Weight g | 100g
31| Size (WxHXxD) mm | 45 x 20.5 x 64 (Refer to Outline Drawing)

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

=NOTES =

*1.
*2.

*3.

*4,
*5.
*6.
*7.

*8.
*9.

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

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

Please refer to Fig. A for measurement determination

of line & load regulation and output ripple & noise voltage.
From 85~265VAC, constant load.

From Min load - Full load (Maximum power), constant input Voltage.
From 0~50°C, constant input voltage and load.

Current limiting with automatic recovery. Avoid to operate
over load or dead short for more than 30seconds.

Over Voltage Clamping by Zener Diode.

VDE class-B with external capacitor.

Measurement point for
Vo, load / line reguration

l

Measurement point for
output ripple & noise
(EIAJ RC-9002A probe)

C=0.1uF
Film Cap.

+V

Bandwidth of scope
100MHz

L=50mm

Fig.A
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2. FFMEIsEAE EVALUATION METHOD

2—1 RFEE Circuits used for determination

(1) h#4%tE  Steady state data

S.D.
Viu

controfled temp.chamber

(2 WEVFY 7 +4%4% Warm up voltage drift characteristics

—

AC + @

Vin | P. S. R

AC - O

- RS
contralled temp..chamber
(3) SOBHETESME Over current protection {OCP} characteristics

Same as steady state data.

({) BTERTESY Over voltage protection (OVP) characteristics

Vin

ANEMICLAMBDA
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KWS10 |

{s) Hifrir t b4t Output rise chaiacleristics

6

S.D.
Vin
VR
{6) HHIr'F b45tt Output fall characteristics
Same as output rise characteristics.

(7} BEEE (AHSE) %t Dynamic line response characteristics

S.D. '
S L oo |

" S M P.S. vi (2
VR
AC  —

(3) BIRE (BEAF) %4 Dynamic load response characteristics

1r
é

Pulse generator

ANEMICLAMBDA

VZS



KWS 10

(9) AMY— T (RATEK) #tt  lacush current characteristics

Viu @

.

00 v-—r T (ROERK) ¥t Leakage current characteristics

S.D.

Vin
VR

Leakage current meter

Note : Leakage current measured through a 1kQ resistor.

Range wed : AC + DC n = 50N
C1 = 4700pF
11)- OQutput-ripple, noise C2 = 0ayF

a) NORMAL MODE AC.
' (nput

b) NORMAL + COMMON MODE
A.C.

‘Input s /

—r1 —

b— L2 —
ANEMICLAMBDA

t2 =114 mm

V56



KWS 10

2— 2 {&HBFE#ER List of equipment used

EQUIPMENT USED MANUFACTURER MCDEL NO.V
1 | Oscilloscope HITACHI DENSHI V-1065
2 Digital storage oscilloscope HITACHI DENSHI VC-6041
3 Digital voltmeter IWATSU VDAC 7411
4 Digital watt/current/vo_lt 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
6 | Dynomic dummy losd TAKAMIZAWA CYBERNETICS| PSA-150D
: KIKUSUI PLZ72W,PLZ150WA
9 Digirush currenter TAKAMIZAWA CYBERNETICS PSA—ZOQ
10 | Current Probe/A:rplifier. TEKTRONIX A6303/AM5Q3 |
11 | Coatrolled Temp. Chamber TABAY PL-2G:4
12 | Leakage current meter YOKOGAWA ‘ELECTRIC 3226
13 | Equipment for dynamic line ~ BUILT IN-HOUSE -
response

ANEMICLAMBDA
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KWS 10

REGULATION ~— Line and toad, Temp. Drift

[__5v |

1. Regulation - L ine and | oad Condition Ta : 25°(

—— . S S — et S T S 2 o S i S Sl i S ] B e S S S D . S it S T S T W T D W S Wt S S Sy e ey e T w — —" — -

Regulation |

| 0% ) 4994Vl 4994Vl 4,094V 4994Vl O mvi O gl
| 50 % | 4,988v| 4.988VvI1 4.988Vvi 4.988 VI 0 mvi 0 %I
00 % 1 4 98'55i’i’é’é&'?,i';';g;'?zi'2'5;7{31'"'0 i 0 21
loaa 1 10mvi f0mvi 10wt tomi

! I i
IRegulotion) 0.20%) 0.20 21 0.20 z1 0.20 %!

2. Temperoture Drift Conditions vin I AC100v
Iout = 100 %
L T ‘€1 50 _’Ci Teme. Stapility |
: Vout : 4.988 vi 4984v| 4984vi 4 v 008 Zl
L 12V |
1. Regulation ~ Line and Load Condition Ta : 25°C

ey Tt i S i S S T SV S A T Wy S S P S S e Sy — G — A — S — S e N bl S Sk S Py G St W o S S s — -

==
I Toub™—~YIN JAC 85 VIAC 100 VIAC 220 vIAC 265 vl Line Regulatxon |
i"‘hl ________________ | =——————— | ——————— [ |

| g % § 11. 964V| 11. 964Vl 11. 966\/! 11. 966w 2 mv: 0.02 :

|
I 50 % ! 11, 959w 11. 959v| 11. 958VI 1. 958v| 1 mVI 0.01 %I
| == e il R pmmmmm e Rl Ity !
: 100 % |t 11. 955v: 1. 955v1 11. 955vl 11. 95SVI 0 mVI 0 %I

__________ !_._....._...__-. s S g | v o e o e | e e e o i e v | — a —— —— i — . Ly S —
I Load ! O mvi -9 mVl 11 mv' 11 mvl

r p == |~ | mm e fmmmm—me |

——— i — - — T — S ———— " T T A . B S ) S o S S W . T

2. Temperature Drift Conditicns vin ¢ AC100v
Iout & 100 %
| Ta | 0 °CI 2h °CI 50 °Cl Temp. Stability l
] mmmm e e [ e o e e | m e | e e e
I yout P11, 936v1 11. 955v1 11. 959v1 23 mvt 0.19 ‘71

————— e o e e T A} T S — . — T —— . o . o o e e S e s o et M e e e e A e D B S e L e W o T e

6
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Qutput voltage and ripple voltage v.s. input voltage KWS 10

L 12V

J

QOutput vollage ( v )

<

Qutput voltage ( v )

Outputl vollage ( v ) ——
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Efticiency and input current v.5. output current

KWS 10

A

12V

conditions  Vvin: AC 100v

Ta = 25°C
0.26r &0
022t
< 018} _S:' 60
Z o4t
< >
20,10+ 2 ag-
© <
2 00ql 2
20-06— 5
0.02 201 S N U S N N N
| Output current ( ¢4 ) ——
0.26} S
0.22
<0.18} X
Eo.14}
b >
3010} ¢
E <
2006 =
0 20 40 60 80 100
Outpul current (£ ) —
=
8 -
3 )
© - S
ERRE
Q (— - .
= o

Qutput current ( 4 ) ——
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KWS 10

Etticiency and input current v.s. outpul current

Conditions  Vin = AC 220v
Ta : 25°C

LY |
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Warm up voltage dmift

KWS 10

l 5V |

12y ]

Oulput vollage drifl &5 —

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

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

+01

(o)
b~
\{lﬂ\

0 T | S O N ST OV SN SO SR SO SN SO
e . NN SR SO SO SRS SV SR SNS S S

- 03 ratast sttt st b ea s s e aa e e FRR SO - Teeerenrenenl

Cmind) Chrs) Time ——

PO

Output vollage drifl €4

N D R R N A T
0 20 40 6072 4 6 &
(min) (nrs)  Time ——

Oulput vollage drift o——

Time— 7.
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KWS 10

AC 85 v-——--

Conditions Vin: AC 100 v ————
AC 220v———~—
AC265v—-—
Ta:25°C

O.CP Characteristics
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KWS 10

Vin: AC100 v

Ta: O°C —
25 C—-———-—
50°C —-—

O.CP Characteristics

Conditions

L_5V ]

Output wvoltage (v) —s
o
:
:
:
:
H
H
:
{
:
4
i
;
H
i
H
:
H
:
.

0 140 180 220 240 280 320
Output current (/) ——=

20 6O 1

+ . . . . .
- H : M by : H : 2 :
3 H B H . H - H

---------- resastensietnte mmat veortt benbe tesnannobarenrinuad
0 H M H H .
: M H . H
3 H H H :
H a T b k)
: . H : . i i : H :
- : H H H H . H H B :
H H H : : : : :
H H H H : : 2 H H
B s Y TN B A T e P R T [ YT
H : H H . . ) H H
H : H H 2 - H : H
M : H - > : . : :
< : H : : : e - :
: : : : H : : .
H H : H H H H
H h . » : M H H : H
: : : . : : H : i
[ Nl * by 4 * * N c -
H z 2 : M - T S
H H H : H : H H ..
: H : H : H - :
. M - H : Lt H .
: : M H H : : : H
: : : : : : : : 3
H H - H H H : :

: : : H H .

. :

] s . . - -
e mtdiennstuserapeucen s bes tess s B saente PR L T T TR Y
- » B} » .

Output voltage (V) ——=

. . . H H .

. H . . H .,

: N . - : : . H . .

M T H - . H 3 i H

. : H H . . - . -

. . . . . + . . .

M . - M M . M M H H
P L L L LU L TP TT L IPRP PRS- L P -

. M - s H H M H T H

. . * + . . - . - -

* H - M . . . M H H

. . : s - . i . - 5

. . - i : . H v T

. K : - < M M

- . . M b » :

. : . . - - H

- ———— .- L. : . + .

M H . s ]

H H - . H .

& . H H .

. - . - :

b - H > H

H . . M - -

T - . . . H

s 1 .

< H

20 60 700 140 180 220 240 280 320
Output current (7, ) ——=

. . . . . .
H H H : :
I J : : : : J—
- - - . - -
: H : : .
4 : H H : H
: : - . . 4 b
- - t - - - -
: v . H H H : H
H 4 H : H : : H
.................................................. PRI PR DRRRPRITE. R OUIS. Nt PRSI PPPPPPIES
H B : H H : :
H F 3 H H : :
T - - 3 - - . :
: : : H
> . H : H : : ¢
H . H i : : 1
: : : H H
- PO SONRPIT S SUUUTEEE-JE IR FPPPTOEP TR PRI P PR RIS T L SR P P R AL
i : : 5 : 3 B H
- . - - - H .
s - S M i .
T : H H H :
o H : H I :
M : : H :
"U a 4 -
3 H : :
R, [N, S RPN S wotiarsenres
: H
= . H 3 ]
: 1
o H H : : :
: H ! :
: H H
> : : : i : H
! H H H
: : H . 1 .
................................................................................................. B
: : 3 H
-t : : M H
H 3 H H - .
] : : 3 : : :
H H 2 H
H H b : H i H
(=8 H :
: H H H H H
- : H : : : :
OO SRR SR, SURTP. DIPPRRPS SPRPP R PEPDRPSPES SL [ S
- P ) 1 3 H T . . H
:
:
H
:
:

Qutput current (/) ———

12
s



QOV.P Characteristics KWS. 10
Conditions  Vin: AC100v -

Tout:” 0%

Ta: 25°C

A : -
P . T s

S
‘ ‘ i : i j "
!

2V/DIV[ 5 s/DiV

12V

Vout -

ov —

5V/0IvV] 1 s/DIV

C\VWDIVE . s/DIV

-~ ANEMICLAMEDA 26



Qutput rise time

KWS 10

Vin: AC 85y
100V
220v
265v

Tout: O 7
Ta: 25°C

(A)
(B)
(C)
(D)

170V} 50 ms/0l

2V/DIV| 50ms/DIV

Conditions

bC B A
Vout—
ov— .
Vin —

bc B A
VOut
OV~ [ " ]
Vin— Sttt :fi~

.

wDIV|  ms/Div]

ANEMICT.AMBDA
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Output rise time KWS 10
Conditions  Vin:AC 85v (A)
100v (B
DC B A 220 v Ec;
' ' 265v (D)
- Tout: 100 7
Ta: 25°C

1 V/Div} 50 ms/Div

> w/DIv] 50 ms/DIV

V/DIV ms/ DIV

15
36

ANEMICLAMBDA



| KWS 10
Conditions ~ Vin:AC 85v (A)

Output fall time

100y (B)

220v (C)

265v (D)
Jout: Q 7
Ta: 25°C

1 V/DIvj 0.5s/0lvV

0.5 s/DivV|-

\/DIV “s/DIV|

16
/56

AnEio |



- KWS 10
Conditions  Vin:AC 85v (A)
100v (B)
220v (C)
265v (D)
Tout: 100 7

Ta: 25°C

- OQutput fall _time

1v/Divi SOms/Div

O
<
|

b ¢

Vin— ' '
2 VW/DIV| 50 ms/DIV

. V/DIV s/DIV

Vs

ANEMICLAMEDA



time (ms »r—

Hold up

‘ KWS 10
Hold up time L
Condition Vin: AC85vV A
[ 5v | AC 100v—-——- B
2Y AC 220V————_C
AC 265V = D

Ta: 25°C

p vy 03

1000¢

a1

e R

14

8

100



Hold up time

Hold up time (ms »r—=

Condition Vin: AC85vV

| KWS 10

A

AC 100v-——-]3
AC 220v—-—C
AC 283y -~ )

Ta: 25°C

.Il.'L.'.'.._..

ANEMICLAMEDA

100
Ooutput current (%)—
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KWS 10

Dynamic e response

~ Conditions
Vin . AC B85y === AC132 v Vout © Rated
Tout : 1007,
Ta : 25°%C

d

i _ M

[ —

200mV/DIV|0.2 s/DIV

12V

'w*:rwa.aﬁl.ammﬁ

i 1
[ S—

200mv/DIV|0.2 s/DIV

ANEMICLAMBDA 20/55



Dynamic {ine response KWS ]O

_ Conditions
Vin: ACT/0v === ACP6hv Vout : Rated

Tout : 1007,
Ta  25°C

oot

e

200mv/DIv|0.2 s/DIV

12v

200mv/0IV[0.2 5/01V]

ANEMICLAMEDA /



Dynemic _joad response I KWS 10
Conditions Vin: AC 100 V
Ta = 25°C
[ 5v ]
lout 50 = 100x  1=100Hz Jout 0 =— 1002 {=100Hz

Vout” e e
200 my /D1V 2. mS/DIV 200 mv / DIV 2mS /DIV
+2.0% - 2.86% + 347 —447
lout 50 =— 100% 1=1kHz Jout O ==100% f=1kHz
Vout -

200mv /piv| 0.2 ms /0Div 200mv /pDiv|l O02 pws,/oiv
+1.27% -1.6% +34 % - 4.8 7%
22

ANEMIC-LAMBDA



Dynamic_ 10ad respopnse ( KWS 10
Conditions Vin: AC 220V
Ta = 25 °C
[ 5v ]
lout 50 == 100  {7100Hz2 Jout O == 100% f=100Hz

VOUt—
200 mv / D1V 2ms /oIy 200mv /oiv] 2 ms /DIy
+1.2 % 1.6 7 | +4.0%  -56%
Jout 50 =— 100y T=1kHz fout O ==100/ f=1kHZ
Vout™ [ome

200 mv /01v

02 ms /Div

v .
e P ———

200mv /Divl 02 mS/DiIv

+1.2 7%

-1.67

+4.87% =587

s

ANEMICLAMBDA



Dypnamic  19ad response [ KWS 10 )
Condilions Vin: AC 100V
Ta * 25°C
Cwev ]
lout 50 == 1007%  {=100Hz lout O == 100% {=100Hz

VOut_
200mv /Div] 2 ms/ow 200mv /otvl| 2 ms/pw
+1.3 /7 -1.1% +2.07% —-2.47
Iout 50 =— 100% f=1kHz lout O == 100 f=1kHz
Vout'

200 mv /piv| 0.2 hws / Div 200mv / 0wvl 02 ms /O
[ +1.2 7 ~1.0 7 +20%  -247 |
24

ANEMIC-LAMBDA S0



ioad

resoQnse

Dﬁy_ndmic

lout 50 == 100%

VOut"

f= 100Hz

| Kws 10
Conditions Vin: AC 220V
Ta © 25°C

lout O =~ 100% {=100Hz

200mv / D1V 2ms/0Iv 200mv /o1v| 2 ms /DIy
+1.2 7 ~1.0 7 +2.0% =317
Iout 50 == 100% f=1kHz Jout 0O == 100/ f=1kHz

Vout— 1

200 mv /piv

0.2 ms /Div

200 mv ./ DIV

0.2 ms./0iv

+1.3 7%

-1.2 %

+2.07

~3,2 %

ANEMIC-LAMBDA
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e
Response to brown out L KWS 10 :l

Condilions Vin: AC 10Qv
lout: 100 %
Ta :257C

Brown oul time:
A 29 ms
B :33 ms
C: 43 ms

1 v/DIV| 20ms /Div]

A'-26m5
B 32 ms
C 42 ms

2V /piv|20ms /DIV

' A ms

Mms

/D'V‘ /o v b

ANEMICLAMEDA
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s

Response to brown out ( KWS 10 le

Conditions Vin.: ACZ22Qv

ABC IOU(JOO%
Ta :25°C

Brown out time :
A 182ms
B : 185ms
C: 190ms

1V /Dvi{50ms Div

L
A : 169 ms
8 176ms
C :210ms
50ms /DI
L
‘ A ms
ms
| c s
/D1v /DIv ol /o]

ANEMIC-LAMBDA
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KWS 10

Inrush current wavetorm

Conditions Vip: ACI10Qvy
Tout: 100 %
Ta : 25 C

Switch in phase angle
ot input AC voltage

@ =0°

Switch in phase angle
of input AC voltage

@ = 90°
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KWS 10

Inrush_ current wavetorm

Conditions  Vin :

fout
Ta
Switch in phase angle
of input AC voitage
o — Iin
=0
“Vin
Swilch in phase angle
of input AC volilage
@ =90° —Lin
—Vin

10 A DIVl 20 ms /pIv

ANTEMIC LAMEDA

AC230v
100 %
25 C
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L eakaBe current

5V

12V

(mA)

LeakaBe current

Leakage current (mA)

IMA] ==

L rakaBe current

F KWS 10

Conditions  lout : 100% —
0% ——---—
- TJa: 25¢C

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

0.4}

Vin (V) —=

A

- Vin (V) —

RS- PP PP TP SNSRI PIE DO PSP PP PP PP RRP PP EPPRPET PR RERPEN -SSP Y

D R T T T A L T
O 7 80 120 160 200 240 280

0 B0 120 180 200 240 280



QUTPUT-RIPPLE , NOISE

KWS 10

Conditions Vin: AC 100 v
Tout: 100 %

ANEMICLAMBDA

NORMAL MODE Ta: 25
] 5V '
J}o mv/DIV] 2 Us/DIV
12V
20 mv/DiV| 2 Ms/DIV
L]
mv/DivV]  Us/DiV|
33



KWS 10

Conditions Vin: AC 100 v
Toui: 100 Y%

QUTPUT-RIPPLE , NOISE

20 myyDIV] 5 ms/DIv

20mv/Div| 5 ms/DIv

mDIV]  Us/DiV

54/56
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KW 10
Conditions Vin, AC 100 v

OUTPUT-RIPPLE , NOISE

lout: 100 %
COMMON + NORMAL  MODE Ta: 25
L sv | =
50 mv/DIV] 2 Us/DIV
L 12y 1
50 mv/DIv| 2 Us/DIV]
| ]

mv/DIV HM8/DtV

W

ANEMICLAMBDA



OUTPUT=RIPPLE 5 NOISE KWS 10 J

Conditions Vin: AC 100 v

‘ Tout: 100 7,
COMMON + NORMAL MODE Ta: 25°C
sV ] '
50mV/DIV] 5 ms/DIV]
12V )
50mv/DIV] 5 ms/DIV
1

mv/DlY|  is/DIV

*Vs6
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