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KWS5 Specifications

PA766-01-01A

NEMIC-LAMBDA

*: For delivery, contact to our sales office.

MODEL KWS5-5 KWS5-12 KWS5-15
ITEMS
1| Nominal Output Voltage \% 5 12 15
2| Minimum Output Current A 0 0 0
3| Maximum Output Current A 1.0 0.45 0.35
4| Maximum Output Power W 5.0 5.4 5.25
5| Efficiency (typ) *1)| % 67 70 70
6| Input Voltage Range (*2)] - |85~ 265VAC (47~440Hz ) or 110 ~ 340VDC
7| Input Current (typ) (*1)| A | 0.2A 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 5W, 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 : 3KVAC (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 | 759
31| Size (WxHxD) mm | 45 x 20.5 x 55 (Refer to Outline Drawing)

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

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

*1.
*2.

*3.

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

*8.
*9.

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.

Measurement point for
Vo, load / line reguration

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

C=0.1uF

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.

Film Cap.

|
I

Bandwidth of scope
100MHz



KWS 5

o | HEMRAIEAE EVALUATION METHOD

2—1 BEIFMEE Circuits used for determination

(1) KafetE Steady state data

Vin
VR

controlled temp..chambar

(2) WY 7 +45% Warm up voltage drift charactenistics

Vin

controlled temp..chamber

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

() BTERDHEY  Over voltage protection (OVP) characteristics

Vin

ANEMICGLAMBDA 2/
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(s) MAILEUHtE Output rise characteristics

Vin
VR
(6) WHITH¥H Output fall characteristics
Same as output rise characteristics.
1) HMIEE (ADEZE) Htt Dynamic line response characteristics
S.D.
Vin
VR

(8) BMEE (ATEE) ## Dynamic load response characteristics

VR2

Tr

VRI ]j
EmN

|

Pulse generator
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l KWS 5

(9) ANV — =i (RATI) 4 lorush current characteristics

T @ﬁ
- |
Via @
VR
-——]o Yol
Shunt
6 v—7%0% (BREH) ¥ Leakaae current characteristics
/
S.D.
Vin.
VR
Leakage current meter
Note : Leakage curreat measured through a 1kQ resistor.
Range wed : AC + DC R = 504t
. C1 = 4700pF
'11) OQutput-ripple, noise C2 = QA yF

a) NORMAL MODE AC.
' input

1-5m S0a. CACOLE

b) NORMAL + COMMON MODE

AC.
‘Input

f—t2 —
ANEMICLAMBDA

V56
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2—2 {ERBFIESE List of equipment used
BEQUIPMENT USED MANUFACTURER @EL NO.
1 | Oscilloscope HITACHI DENSHI V-1065
2 Digital storage oscilloscope ‘HITACHI DENSHI vC-6041
3 | Digital voltmeter ' TWATSU vDBC 7411
4 Digital watt/au-rent/vc_lt meter HIOKI 3182
5 | DC Ampere meter YOKOGAWA ELECTRIC 2051
6 | Autotransformer SUPERIOR ELECTRIC 136 BT
7 Var;pable resistive load TWASHITA ELECTRIC D-5-10/16
8 | Dynamic dumy load TAKAMIZAWA CYBERNETICS| PSA-150D
- KIKusul PLZ72W, PLZY50WA
9 Digirush currenter TAKAMIZAWA CYBERNETICS PSA-ZOQ
10 | Current _Probe/hxrplifier‘ TEKTRONIX 26303/AM503 |
11 | Controlled Temp. Chamber TABAY PL-2GM
12 | Leakage current meter YOKOGAWA .ELECI‘RIC 3226
13 | Bauipment for dynamic line — BUILT IN-HOUSE -
response

ANEMICLAMBDA



KWS 5

REGULATION - Line and Load, Temp. Drift

| S5V |

1. Regulation - Line ond Load Condition Ta : 25°C

i ———— i T O s L S (. S T T . s S B k. e Yot W e S —————— —— T — — —— T ——— . ot S o — ———

I |
I 5.033 viI 5,033 vl 5.033 vl 5.032 Vi 1 mvi 0.02 %:
| mme————— | ———————- | == | =——————= | ———————= [ ===
I B0 % | 5029 vl 5.029 vl 5.026vi 5025 vl 4 mvl 0.08 %I
f———————- | == | w——————= f=—————— | ——————— m——————- |
|
!

! 100 % 5.025 v| 5.025 vl 5.022 vI 5.022 vi 3 wmvi 0.06 %I
| == e | ===—mm= | mommmmme | === Rttty
| Load t 8 mvi 8 mvi 11 mvi 10 mvi
| == ——=] | = | =mrr————— f
IRe9u10t10n| 0.16 %I 016 %l 0.22 ZI 0.20 %I
2. Temperature Drift Conditions Vin = AC100v
Iout = 100 %
I Ta | 0 -°Ci 25 °CI 50 °Ci1 Temp. Stability |
j | == = | —— | = I
|  vout | 5.023 v| 5025 vl 5027 vl 4 mvi 0.08 %I
L 12V l
1. Regulation = Line and Load Condition Ta : 25°C
Regulation |
————————————————————————————————————————————————— I
mvi 0.10 %l
-------- l--—--—--l-------- --------i-----—--I-~“-“"““I
mvi 0.13 %I
-------- i--—-—-—- e | e e | s ——— | |
mvi 0.10 %I
Vin AC100v

Iout = 100 %

i e e e Py g e g, e P . Mt Al S P " Y T S . —— ———— T " . dory, o " —— r— ——— T O Sy - ————

—— —— — — — ———— " T P o e e e g i e AL S Y Ty o A S S ks ek ek e o S WS g R AT o e e o ok e i T S T — ——
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Qutput voltage and ripple voltage v.5. input voltage ng 5
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Etficiency and input current v.S. output current .

KWS 5

[ 1oV

Condilions  Vin: AC100v

Ta : 25°C
014+ | 80
0.12+
<0.10F § 60
008
< >
30.06- ¢ 40
2004l =
C ——
- “ o0 A A N T
0.02 0 20 40 60 80 100
Qutput current ( 2 ) —
014}
o012+
< 0.10F X
€ 0.08.
3 0.064 ‘3‘;’) 40 |-
S <
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20 S N D D N N
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Quipul current { 2{ ) —
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Efficiency and

inpul current v.s. output current

KWS 5

5V |
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Warm up voltage dnift

[ 12V

vollage dritl 4

Oul put

Output vollage drift )

Output voltage dritt CoH——

FPY N SO S RO VO

] | ]
-] o O

KWS 5

Conditions Vin: AC100v
Vout.Jout: 10024
Ta : 25°C

0 50 70

+0.13

s
{(min) (hrs)  Time ——

R S S SO SN L SRS S SN
0 20 40 6072 4 & B

(min) (hrs)  Time —

Time—=-_

10/
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@ILF Characterstics

Output  voltage (v ) Output voltage (v)

Output voitage (v

KWS 5
AC 85 v-==--
Conditions Vin: AC 100 v
AC220Vv————
AC265 v—~—

Ta: 25°C

~

Z

20 GO 100 140 180 220 260 300 340
Output current (/) ——=

yz : / : : :
N A

5 GO 100 140 380 220 260 300 340
Output current ( /) ——

£

Output current ( /) ——

1
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KWS 5

Vin: AC 100v
Ta: 0O°C

25°C————
50°C — - —

Q.C.P Characteristics

Conditions

N
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OV.P Characlenristics _ KWS b
Cond:itions Vin: AC10Q v

Tout: 0%
Ta: 25°C
Vo —
Vout—
OV —
2\/DIV 5 s/DIV
12V
\Vel—
but —
T | SwDIv| 1 s/DNV
L |

VDIV s/DIV

13
ANEMICLAMBDA 36



Output rise time KWS 5
Conditions ~ Vin:AC 85v (A)

100v (B)
DC B A 220v (C)
| 205¢ (D)
o { Tout: 0 7
i  Ta: 25°C
OV—
Vin—
1 \/DIV| 50 ms/DlV
12V 1
Vout .
oV —
Vin — 2V/DiVi 50 ms/DV
L ]

V/DIV ms/DIV
14

ANEMICLAMEDA 36




KWS 5

Conditions ~ Vin:AC 85v (A)
100v (B)
220v (C)
265v (D)

Output rise time

1V/DIV| 50 ms/DIV

2V/DIV] 50 ms/DIV

V/DIV ms/DIV

s

ANEMICLAMBDA



KWS S
Conditions ~ Vin:AC 85v (A)
100v. (B)
220v (C)
265v (D)

Tout: O 7
Ta: 25°C

Qutput fal] time

TV/DIV| 0.5s/0IV

- 2V/DIV] 0.5s/DlV

V/DIV s/DIV

1%6

ANEMICLAMBEDA



Output fall time KWS 5
Conditions  Vin:AC 85v (A)

100v (B)

220v (C)

265y (D)
V. Tout: 1007
Ou .
Ta: 25°C

TV/DIV| SO ms/DIvV

2V/DV| 50 ms/DIV

V/DIV s/DIV

ANEMICI.AMBDA



, | KWS5
Hold up tlime
Condition Vin: AC 85v——— A
A 00— ——-B
AC 220v—-—C
AC 208y --eme o N
Ta : 25°C

{ms )—*'

time

Hold up

10008

ANEMICLAMBDA

output current (%)—

Vo



Hold up time

Hold up time (ms »—=

eV

| Kws s

Condition Vin: AC 85v———- A
AC 100y -——-B
AC 220v-——-—C
AC 205y ---eomme. D
Ta . 25°C

oulput current (%) —

ANEMICLAMBDA
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Dynamic_line_response KWS 5

‘ Conditions
Vin: AC 85y === AC132 v Vout : Rated

Tout : 1007,
Ta : 25°C

!
|
i

‘ mmm'g_r“””“m:”-”'”’linnm[num'm[m’“-|'-”””“I”IIIH['IHHNHTmm“ i

it IH[NIIHI_ uM"m"mlIII"IH"II"I'H"H!l!”“m” il IlIJINHIHIHIHIHHIQ“ "

R 200mv/DIV[0.2 5/DIV

12V

g OO g

— ffi

\ fllll!llﬂ{ll!lmmfj“nm“”j;|m|""""""““m“r|[lllltlliuuuu

0.2 s/DIV

ANEMICLAMBDA 2%6




KWS 5

Dynamic_line response

_ Conditions
Vin: AC170y =—= ACP265v Vout © Rated
| Tout : 1007
Ta : 25°C
Vout
. |
Vin
200mv/0IvV]0.2 s/01V)|
12v

f ,Tmm i it qpm;
RN R

200mV/DIV]0.2 s/mv}

ANEMICT.AMEDA 2%6



1gad

Dyﬂgmic
B

lout 50 == 10_02

responie

{=100Hz

lout

KWs 5 |
Conditions Vin: AC Q0 V
Ta * 25 °C

Q0 =— 1007 {=100H2

ou
200mv /01v | 2ms / 01V 200mv / DIV | 2ms /DIV
+2.0% ~1.6% +3.2% -3.8%
Iout 50 == 100Y% f=1kHz lout O == 1004 f=1kHz
Vout ™~

200mv / DIV

02mS /Div

2000V / DIV

02mS ./ DIV

+2.4%

-2.07%

+3.67

-4.8%

ANEMICLAMBDA

2%6



Dyn_@ic lgad response KWS 5
Conditions Vin: AC 220V
Ta @+ 25 °C
{_o5v |
loul 50 = 1002  1=100Hz jout O =—— 100 f=100Hz

200av 01V | 2ms /0ty 200mv / otV 2ms /DIv
+2.47 ~1.67% - +3.2% —4.8 %
lout 50 = 1007 f=1kKHz lout O ==100/ f=1kHz

200V / D1V 02mS /Div 200mv / DIV 02ms / DIV
+2.4% -1.6 % +32%  -4.8% |

ANEMICLAMBDA



Dypamic  1gad response KWS 5
Condilions vin: AC OO0V
Ta * 25 7°C
L__12v ]
lout 50 -« 1007  {=100Hz lout O =—= 1002 f=100Hz

2000y / DIV 2ms / DIV 200mv / DIV 2ms / DIV
+1.0% -0.8% +1.7 7 -2.0%
Iout 50 == 100% f=1kHz Jout 0 == 100« f=1kHz

200mv / 01V

02ms /0iv

200mv / DIV

0.2mS ./ 0wV

+0.8%

-0.8 %

+1.5%

-2.0%

ANEMICLAMBDA
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Dynamic lodd response r KWS 5 '

Conditions Vin: AC 220V
Ta * 25 °C

v ]

lout 50 == 100x  1=100Hz Jout O = 1002 Tf=100Hz

200mv / 01V 2ms /DIv 200mv / DIV 2ms / DIV
+1.0% ~0.8% +1.8% ~2.7%
lout 50 == 1007 f=1kHz Jout O ==100x f=1kHz

Vout— [

_

200mv ./ DIv 0.2ms /Dy 200mv / DIV OQh/DIV
| +1.0% ~0.8% +1.5% -2.3% |

ANEMICT.AMBNA



e

Response to brown out ' KWS 5 J
Conditions Vin.: AC 10Qv
- lout:100%
Ta :25C

Brown out time:
A 34 ms
B : 36 ms
C:46 ms

1V /DIvi20ms/DIv

A=35ms
B : 35 ms
C 581 ms

20rns/D|V|

/oW AN Y Y

ANEMICT.AMBDA ”
36



Responsa to brown out KWS 5

Conditions Vin.: AC22Qv

[out:100%
Ta :25'C

Y

Brown out time :
A 194 ms
B :196 ms
C 216 ms

'|\//[_)tv 50msDIV

[ 12V

A=180m5
B :184ms
C  200ms

SOms/Dl\ﬂ

‘ A ms

l C: ms

/O N Y Y

ANEMICT.AMBDA 2y
36



262 - ¢l
/.00
——-— /.08
uuuuuu /0 S talo)
AQOLOV - UA

t
i
1

i
A.'__..A..-l.._,.,_..-+..__ e

G SMM

SHISIISPRIBYY  YUsdiny  UshJul

u
—

O
N

_— (VJ JUSJIT) l.ISﬂJUI (XPW)

NEMICLAMBDA

A



~——— (S) sw N0 umo.g

0°'oL

—-—-— /.08
..... ~ /0 oL
AQLZ IV ¢ UA

S SMM

SOIISHIZIIBIPYY  adin)

USAJUT

o
o~

¢

~—— (V) WolN) USNT (XeW)

ANEMICLAMBDA



KWS 5

Inrush current waveform

Conditions Vin: ACI1Q0v
Iout: 100 %

Ta : 25<C
Swilch in phase angle
of input AC voltage
0 Iin
$=0
Vin

Switch in phase angle

5A/ DIV 20ms/ DIV

ANEMICLAMEDA 50/
36



Inrush current waveform KWS 5

Conditions  Vin: AC 230 v

{out: 100 %
Ta . 258

Switch in phase angle
of input AC voltage

% =0°

108,/ D1V 20ms,/ p1V

Switch in phase angle
of input AC voltage

@ =90°

| —_

10A/D1V 20ms/ DIV

ANEMICLAMBDA 3 1/56



KWS 5

LeakaBe current

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

Conditions

.........

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

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

- (VW)

oV

JUAJIND 3goypaT]

.....................................
:

e

(V)

Vin (V)
Vin

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

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

LL
’)

ANEMICT.AMEDA
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KWS 5

Conditions Vin: AC 100v
Tout: 100 Y,

QUTPUT-RIPPLE » NOISE

NORMAL MODE Ta: 2SOC
i 5V |
20mv/DIv| 2 Us/Div
1 12V}
20mv/DIv] 2 Us/DIV
L |

mov] Us/DiV

Ve

ANEMICLAMBDA



OUTPUT-RIPPLE , NOISE KWS 5

Conditions Vin: AC 100 v
Toul: 100 %

NORMAL MODE Ta: 25°C
20mv/DIVI 5 ms/DiV
[ 12V ]
ORI AASS RN OIS AR MRS b
20mv/DivV] 5 ms/Div
L ]

my/DIV|  Ls/DiV

*Vss

ANEMICLAMBDA



KWS 5

Conditions, Vin: AC100v
Tout: 100 7%

QUTPUT-RIPPLE , NOISE

COMMON + NORMAL MODE Ta: 25°C
[ 5V ]
SSRGS S
50mV/DIV] 2 Us/DIV
12V ]
50mv/Div] 2 Us/o]
C I

v/l /D]

5
e

ANEMICLAMBDA



KWS 5

Conditions vin: AC 100v
Tout: 100 %
COMMON + NORMAL MODE Ta: 25°C

QUTPUT-RIPPLE , NOISE

50mv/Div] & ms/DWV)

50 mv/DIV] 5 ms/DIV

mv/DIV Mds/DIV

§
%46

ANEMICLAMBDA



