JWS240P

EVALUATION DATA

BT — %

DWG No. A182-53-01

QA APPD| APPD CHK DWG

Y'; ’ ks
b

van
e T s
'zmgy/?’

3/5ep. /99 >/ Plos /15




JWS240P
INDEX

1. EH¥  Evaluation Method PAGE
1.1 J)EmE Circuit used for determination ... eeseeseseneeennn, T-1~5

(1)
(2)
(3)
(4)
(5)
(6)
(7)

(8)

(9)

FHRHE Steady state data
BER) 7 M Warm up voltage drift characteristics
BERREFHE  Over current protection (OCP) characteristics
BEEIRERE  Over voltage protection (OVP) characteristics
HIEE LA DRHME  Output rise characteristics
HAMBTFHADERHE  Output fall characteristics
ON/OFF2 > t o —)VIRHi /1525 _EH8 D Rtk

Output rise characteristics with ON/OFF CONTROL
ON/OFF > | 10— VIR F132 5 T 4% b Fitk

Output fall characteristics with ON/OFF CONTROL
BELE (ANAZ) FtE Dynamic line response characteristics

(10) BERE (ARAZ) M Dynamic load response characteristics

(11) AAY—UER (RABHR) FE  Inrush current characteristics

(12) V—2B#FME  Leakage current characteristics

(13) AV Yy 7). /4 X Output ripple and noise waveform

(14) EMIF#E  Electro-Magnetic Interference characteristics

1.2 HAEMSS  Listof equipmentused ....vvveuveinnnrennnneeanns T-6

2. Rtk —4 Characteristics
2.1 @R Steady state data

2.2
2.3
2.4
2.5
2.6
2.7

2.8

(1) AJ1- & - mELH
Regulation - line and load, temperdture drift «o.vveveeesieesnsnaenss T-7
(2) WAHEE - Vv 7VEEMANELE
Output voltage and ripple voltage vs. input voltage ....vveeerencsrass T-8
(3) ZhE - AJERMNIHER
Efficiency and input current vs. OUpUt CUITEN +vvvvevvnnroernornsse T-9
(4) HE - ASERNHIER
Power factor and input current vs. OUIPUt CUTTENt + v v vervennesennns T-10
BERY 7 Mt Warm up voltage drift characteristics «......... T-11
BERMRFEFRME  Over current protection (OCP) characteristics ... ... T-12
BERGREFRNME  Over voltage protection (OVP) characteristics ... ... T-13
A3 H LD DRHE  Output rise characteristics «vvveveveverenn.n. T-14~15
HIIEBE FHDEME  Output fall characteristics «vveeeeereeeenens. T-16~17
ON/OFF2 > b 11— VI 700 b B8 b Rtk
Output rise characteristics with ON/OFF CONTROL ......cevuuunnnn T-18
ON/OFF > O —)VIRfH 737 5 T D3 0 Rt
Output fall characteristics with ON/OFF CONTROL ......cccvvvue.n. T-19

A\ NEMIC-LAMBDA



9 HAORFEFMEHE  Hold up time characteristics - ... .vovvnn.. ...
10 @BEISE (AJJBZ) F¥%  Dynamic line response characteristics . . .
A1 REIGE (ARTEZ) F5£  Dynamic load response characteristics . .
12 AJJEIEBHFFHE  Response to brown out characteristics . . ... . ...
13 ANP—ER (RAEWR) ¥t Inrush current waveform . . . ..

14 BHERFZRAERME  Inrush current characteristics .. ............
15 ANVEFRE  Input current waveform .. ... ..o
16 & AR AR5y Input current harmonics .. .........oooverunnniean..
17 J—2ERFE  Leakage current characteristics .. ..............
A8 AV v FN. A XK Output ripple and noise waveform . . . .
.19 EMI%#  Electro-Magnetic Interference characteristics . ..........

/%S  Terminology used

JWS240P

Definition
Vin ... AJJEIE  Input voltage
Vout  ......... HIFEE  Output voltage
Iin  ......... ASD&#EDGR  Input current
Tout  ......... HJEF  Output current
f e Jel e 3 Frequency
Ta ......... JEIFRIRE  Ambient temperature

A NEMIC-LAMBOA



JWS240P

1. 1 HE B B

(1) FFFtE
Steady state data
Digital power meter
Slide Reg. Load
AC
200V ||
Shunt Res.

Controlled temp. chamber

Q) BEFY 7 Mtk

Warm up voltage drift characteristics

Digital power meter

—_— +S
{_ e T
| |
AC -
100V <=——— : @ : P.S. v v §Lood
L > /j
AC  —
—S Shunt Res.

() BFERRERE

Over current protection (O.C.P.) characteristics

Digital power meter

Slide Reg.

AC
200V

X=Y
Recorder /g“md

! Shunt Res.

Controlled temp. chamber

A NEMIC-LAMBDA T-1
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(4) BEERERE
Over voltage protection (0.V.P.) characteristics

Digital power meter
SW

Slide Reg.

AC
100V

(5) HALH B3 #t%

Output rise characteristics

Digital power meter

Slide Reg.
DYNAMIC
DIP
SIMULATOR

AC
200V

Shunt Res.

(6) AL H T Fetk
Output fall characteristics

Same as output rise characteristics

(1) HASLH B3 Y £5#% (ON/OFF =2 o b 12— L)
Output rise characteristics with ON/OFF CONTROL

Digital power meter
="

Slide Reg.
AC DYNAMIC

200V pip
SIMULATOR

Shunt Res.

T

‘ v ”——TL 10VDC
|

\ L AAA

’ %\sw JT‘ 10VD0

A NEMIC-LAMBOA T2



JWS240P

(8) HALH T A Y FetE (ON/OFF = o bk 1 — L F§tE)
Output fall characteristics with ON/OFF CONTROL
Same as output rise characteristics with ON/OFF CONTROL

) BELE (AHRZE)

Dynamic line response characteristics

Digital power meter
=

Slide Reg.
DYNAMIC
AC DIP Load
200v SIMULATOR

i

Shunt Res.

(10) BEISE (AFRE) itk
Dynamic load response characteristics

Digital power meter
="

SW
O
Slide Reg.
AC
200V

]Dynomic dummy looad
Load| 1
n
Load| 2

O
Shunt Res.
Qutput current waveform Output current waveform
lout Min < > 100% lout 50% <——> 100%

(1) ADY—U &R (RAER) Fetk

Inrush current characteristics
Digital power meter

Slide Reg.
AC DYNAMIC
200V biF

SIMULATOR

S Shunt Res
Currert prone T

A NEMIC-LAMBDA T3
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(12) V— 7 &k
Leakage current characteristics
Digital power meter

SW
Slide Reg. °
AC
200V
Leakage current meter
NOTE . Leukage currenl measured through a Tkohm resistor.
Range used———AC+DC (For YOKOGAWA TYPE 3226)
———AC (For SIMPSON MODEL 229-2)

W)y hY w74 X
Output ripple noise
(a) Normal Mode

Digital power meter
sw 1
O

Slide Reqg

AC
200V

Cable

Oszilloscope
Bandwidth : 100MHz
R: 508

C1: 4700pF Film Capacitor

(b) Normal + Common Mode

Digital power meter

SW

@,

Slide Reg.

AC
200V

1.5m 50Q Cable

Oscilloscope
Bandwidth : 100MHz

A NEMIC-LAMBDA T4
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(14) EMI #t%

Electro-Magnetic Interference characteristics

() HEWMTEE B/ 4 X)

Conducted Emission Noise

AR (ED
KO E RO E D.U.T.(Earth)
AMN 508 /50 uH /)\
/ \,
Spectrum Analyzer D=80cm
EMI Test Receiver } i
RF Relay Matrix
> LRI~
[ AC Cord = _
Stand H=80cm
! L !
- | |-
77 O\ 2BXHE p T
311 Metal Ground Plane T B ) )Jsa'//?
Earth Filter Input Line
(b) HEEBIRE B/ 1 X)
Radiated Emission Noise
D=3m -
Spectrum Analyzer LV EAGS L)
EMI Test Receiver D.U.T.(Earlh)
i A JZhI FUT
RF Relay Matrix f‘lfi"\(c%nijc]c% Ayntejr;Zo) S/ _
Stlt?nd
=T -
Turn Table
H=80cm //
S
L — | &)
2 BAIME —L OANER
g1t Metal Ground Plane 74”{'”’9 Input Line
Earth Filter

A NEMIC-LAMBOA T-5
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1.2 {HFHIEHES  LIST OF EQUIPMENT USED
EQUIPMENT USED MANUFACTURER MODEL NO.

1 | OSCILLOSCOPE HITACHI DENSHI V-1100A

2 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS540B

3 | DIGITAL MULTIMETER ADVANTEST R6341A

4 | DIGITAL POWER METER YOKOGAWA ELECT. WT110

5 | SHUNT RESISTOR YOKOGAWA ELECT. 2215

6 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/AM503
7 | DYNAMIC DUMMY LOAD TAKASAGO FK-1000L

8 | SLIDE REGULATOR MATSUNAGA SD-2625

9 | CVCF KIKUSUI PCR4000L
10 | LEAKAGE CURRENT METER SIMPSON 2292
11 | LEAKAGE CURRENT METER YOKOGAWA TYPE3226
12 | X-Y RECORDER GRAPHTEC WX3000-1

TAKAMISAWA

13 | DYNAMIC DIP SIMULATOR CYBERNETICS PSA-300
14 | CONTROLLED TEMP. CHAMBER TABAI ESPEC PU-4KPH-A
15 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
16 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
17 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10
18 | RF RELAY MATRIX ROHDE & SCHWARZ PSU
19 | AMN KYORITSU DENSHI KNW-242
20 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK BBA9106

A\ NEMIC-LANBDA




2. ¥E5—4  Characteristics

2.1 HRetk
(1) AA. Af, BELEH

Steady state data
Regulation - line and load, temperature drift

JWS240P

24V 1. Regulation - line and load condition Ta:25°C
Tout \ Vin 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 24.012V | 24.012V | 24.011V | 24.009V 3mV 0.012%
50% 24.020V | 24.020V | 24.019V | 24.019V 1mV 0.004%
100% 24.027V | 24.027V | 24.026V | 24.026V imV 0.004%
load 15mV 15mv 14mV 17mV
regulation| 0.063% | 0.063% | 0.058% | 0.071%
2. Temperature drift conditions Vin=100VAC
Io =100%
Ta -10C +25C +50°C temperature stability
Vo 23.968V | 24.027V | 24.036V 68mV 0.28%
48V 1. Regulation - line and load condition Ta:25C
Iout \ Vin 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 4795V | 4795V | 47.95V | 47.94V 10mVv 0.021%
50% 4797V | 4797V | 47.97V | 47.97V OmV 0.000%
100% 47.98V | 47.98V | 47.98V | 47.98V OmVv 0.000%
load 30mV 30mV 30mV 40mV
regulation| 0.06% 0.06% 0.06% 0.08%
2. Temperature drift conditions Vin=100VAC
Io =100%
Ta -10°C +25C +50°C temperature stability
Vo 4783V [ 4798V | 48.06V | 230mV 0.48%

A\ NEMIC-LANBDA
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2.1 (2) HABE. Vv 7INVEBENANERE Conditions Tout: 100%
Output voltage and Ripple voltage v.s. Input voliage Ta : -10C
25C
50C
24V |
30.0 ‘ T 300
250 ----- - - - R R - po-o--o-e - Ao P 250
{: ! " Output voltage | ! |
200 |----- e SRR EE T R 200 _
. l l \ \ \ ! | | s
[5) | ! I | | f é
g . | : i | . | g
2150 f---- i e D T 150 2
S | | | : ! | =
5 I | i | 1 | 1 >
& | | 1 | | | 1 L
8 100 f----- R et R Ao t- 1100 &
: . } : | . ; a
50 b----- (U e it R
‘ . Ripple voltage ‘ '
0.0 - ‘ - 0
50 100 150 200 250
Input voltage (VAC)
48V
60.0 ‘ - — . 300
500 |- - o e R e ST T 1)
[ . o ‘ |
f Output voltag ‘ 1
A40.O ffffff i s o] 200 o
< | €
o) ! 5
E300 - e Sy e -] 150 E
=} | ! Qo
> _— >
= | | L]
H S S i 2
8 200 p e I IIIMLIIIInInL I Lo 100
Ripple voltage
100 |- - See e —- - - 50
0.0 0
50 100 150 200 250
Input voltage (VAC)
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2.1 (3) hE. ANBRNLNER

85VAC ------

Conditions Vin :

Efficiency and Input current v.s. Qutput current

: 100VAC —-—-—

: 200VAC

:265VAC ————
25C

Ta :

(2) Koworu

24V

<t
T T T T T T
1 | | 1 | }
| ] i 1 | I
' | | 1 | [
i i t [ ! }
i | Dt il il i R
—. | | | [
e 3 ¢ ] | LY
[l ] 1 1 | ]
] l 1 1 ! s
__.. | | | | '
1. | 1 1 | .
il | | [ ) N
. ' | 1 1 J
||||f—a||r|x|r\||r|||r»||rr(1r1|
" | | [ )
| | | |
' | | |
| 1 1 '
( nMJ_ i i
| | | 1
[ | I
(B I j |
i e ..mm ! | I
- T r T TTrT T T
¢ &) | |
i | [
1 1 |
I i |
1 i t
| I |
i | |
1 | |
f|||rst| ||r>1|r||1r\||r|||r¢f|| - ]
) | { !
| 1 1
| | |
! 1 |
| 1 1
| I I
} | |
! e | i
! ' 1
F-—-"r—-—=--r—--r Vl_xwxlﬂ |||||||
1 | | | |
' 1 | | I
l | | | |
| | | 1 l
| | 1 ) l
| | 1 | i
| | 1 | l
! 1 1 ] |
— 1 L L L
S S o
>¢] o <

(V) yuaxino yndug

100

80

40
Output current (%

20

)

(%) fouowpyyH

48V

(V) yuaund ndug

Output current (%)

T-9
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2.1 (4) HIE, ALERI1ER

85VAC ------

Conditions Vin :

Power factor and Input current v.s. Output current

:100VAC ———
1 200VAC

1 265VAC ———

25C

Ta :

24V

J030€] 1oMOJ

1.0

)
S

T
|
1
1

(V) 1051 yndug

60 80 100
Output current (%)

40

20

10150} IoM0J
S < Q ~ o
~—t [ < o few]

| | ; i
| I | |
I | | I
| I 1 I
-————— i e
| | I [}
! 1 i .- a
| [
[ =3 | v
R I i
S
I I I i
- I Y
RS N~ R B W
- 1 *
| I i "
| | | I
1 [ | _.. *
| 1 | [
i | | I
| | I |
| | I |
| | | I
<<f\,\\\\_>||;fr||_||
| | I |
| i | |
f_ | I |
. I | |
1 I | |
f | | |
’ 1 | |
) I | |
\ | I |
| i 1 )
||1J\/\\_\\\J\«>;..
| | I I
| / | I |
| | I |
I /A | |
I \ I |
| U i |
| , I |
I \ I ]
i 1 ! ]
J B ||T/|||T1w1_1111
} | | 1
| I | |
| | | I
| | | |
I | i |
| | | |
| | | |
| I | I
( | | |
| 1 e 1
)

=]
\O

W) EP:MQ induy

60 80 100
Output current (%)

40

20

T-10
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2.2 BE RN 7 M Conditions Vin : 100VAC
Warm up voltage drift characteristics Tout: 100%
Ta : 25C

24V |
0.10
0085 o
8 : s : : 1 e 5
£
= 0.00 [
o -
2 005 [
= : 5 i E | : i
2,
= | i : : : : :
L T e e e e e S
015 i i i ; i i i
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Time (hrs)
48V |
0.10
005 | A— S SR
g i | ; | | | |
b= | ? |
| 000 I ' ’ : : "
(] ' : B 1 . H |
an ! : i i . i |
S [/ s 3 3 s 5 s |
S 0,05 b A— A— AR
= : : : : : : :
o
=
O _010 T e U SR (U S
015 1 i 3 i i E
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0
Time (hrs)
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2. 3 B ERE Conditions Ta : -10°C -------

Over current protection (OCP) characteristics : 25C =

Vin : 85-265VAC

24V

Output voltage (V)

48V

Output voltage (V)

PR S O O O S N S S B S
N R AT
200 o
e
150 [
t
100 S L LT EEPOR A t: 777777777777777777
I A T
.0
0'0 | | H 1 ' | \ |
0 50 100 150 200 250
Output current (%)
00 b
— T
: : ; : : : : : I :
80.0
N | H | H H H H I:‘E H
I A T
3 : E E 1 1 . H I:%
20,0,
10.0 ”
0.0

0 50 100 150 200 250

Output current (%o)

A NEMIC-LAMBDA T-12



2.4 BEEARERE

JWS240P

Conditions Vin : 100VAC

Over voltage protection (OVP) characteristics Tout : 0%
Ta :25C
[ 24v |
/\ [ I OVP point
\ < Vout
\ .
\\
\\’\‘“ ov
~ SVDIV | 9DV
L 48V |
A : < OVP point
\ < Vout
-
4
s
. o  SRAY
10V/DIV I 2s/DIV
A NEMIC-LAMBDA T-13
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2.5 HALs B3y FxtE Conditions Vin : 85VAC (A)
Qutput rise characteristics :100VAC (B)
: 200VAC (O)
:265VAC (D)
TIout : 0%
Ta :25C

| 24V ]

Jii T <— Vout

ov

AT TRV TR TR TV T .
LA LA CEALARLCEALE AR AL LA

Rt .

10V/DIV [ 100ms/DIV

48V |

DC B A

- /r: < Vout

;\\\
b \§
L

< 0V

I W ;MM i - i
R

20V/DIV | 100ms/DIV

A NEMIC-LAMBDA T-14
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2.5 tﬁﬁﬁf;J:?ﬁ\i'O%fi‘ Conditions Vin : 85VAC (A)
Output rise characteristics ;88328 ?(3:;
e
| T j L Ta : 25C
= .fjr ‘tﬁ
H—
17T < Vout
(RIS
I N
W
VTV VIRV
10VDIV___ | 100msDIV_
48V | e B A
lr /f <- Vout
i
LLLILLE Ao
S T o e T .
— T
209DV | 100msDIV___

A NEMIC-LAMBOA



2.6 WA H T2 0 ErtE

Output fall characteristics

24V |

JWS240P

48V |

Conditions Vin 85VAC (A)
\ : 100VAC (B)
1 200VAC (O)
1 265VAC (D)
Tout : 0%
Ta :25C
ABCD_
s
g < Vout
\\\ :
_; Vin
10V/DIV [ 2s/DIV
/ABCD.
i S R = .
N
r <~ Vout
- Vin
20V/DIV | 2s/DIV
A NEMIC-LAMBDA T-16



2.6 AL T3 Kk Conditions Vin
Output fall characteristics

JWS240P

. 85VAC (A)
: T00VAC (B)
: 200VAC (C)
:265VAC (D)

TIout : 100%
Ta : 25C
24V
L I ABCD
—_—— — F Jﬁ —
[ ]
N {l«<~ Vout
—+ 'iﬁ:: t———+ Prpepetept—t—i-F <— ov
" !
/\\/ \/ é Vin
10V/DIV 20ms/DIV
| 48V |
AB‘CD‘
e
[ ]
“': 1< Vout
AN
A
++4 = <~ OV
/\ [\ é Vin
20V/DIV | 20ms/DIV

A NEMIC-LAMBOA
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2.7 ON/OFF =2 b — VIR ST S B3 0 Bk Conditions Vin : 100VAC
Output rise characteristics with ON/OFF CONTROL TIout : 100%
Ta : 25C
24V |
f C {< Vout
=t =ttt -‘/. t ::. i OV
s PF SIGNAL
| I ON/OFF
CONTROL
10V/DIV 50ms/DIV
48V |
L— jl< Vout
Yttt tt / * 4+ ‘é— ov
i
T
; jl i< PF SIGNAL
i | [ _ ON/OFF
) T CONTROL
20V/DIV | 50ms/DIV
A NEMIC-LAMBDA T8



2.8 ON/OFF = > h o — ABEH SIS T3 0 45t

JWS240P

Conditions Vin : 100VAC
Output fall characteristics with ON/OFF CONTROL Iout :100%
Ta : 25C
| 24V |
\ é— Vout
i \\
- S U s S < ov
: i |
’ : PF SIGNAL
r . 1  oN/oFF
3 | i ] CONTROL
10V/DIV [ 20ms/DIV
| 48V |
- :g {{<- Vout
3 \\\ t p
) <] - 1
\-‘ p
R B IR Sorwers = A<~ ov
T PF SIGNAL
I 1 ON/OFF
| g ] CONTROL
I y
20V/DIV 20ms/DIV
A NEMIC-LAMBDA T-19
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Conditions Vin : 100VAC

2.9 HARFrR R

: 200VAC

Hold up time characteristics

25C

Ta :

24V

(sw) oy dn pjoy

Output current (%)

48V

(swr) sury dn poyg

100

60

40

Output current (%)

T-20
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2.10 BEISE (NHBZE) FE Conditions Vin: 85VAC<—132VAC(A)
Dynamic line response characteristics 170VAC<«——265VAC(B)

Iout : 100%

Ta : 25C

| 24V |
;. T =
- + < Vout (A)
¥

ot oot .”:_:r:w”ﬁ.. - popopeteptutored | < Vout (B)

< Vin
~ S0mVDIV___ | 500ms/DIV
[ 48V |
o E ol ] < VOUt (A)
- DTS S X e Vour (B)

R[< Vin

b

100mV/DIV | 500ms/DIV

A NEMIC-LAMBDA T-21



2.11 BERE (AFHRZE) Fit

Dynamic load response characteristics

24V

f=100Hz

Conditions Vin :

JWS240P

100VAC
Ta : 25C

Load current tr = tf = 50us Load current tr = tf = 50us
Iout 0%<~—>100% Iout 0%~—200%
\_7-————‘-"'\ 1 jle-Vout—> l/,._.A———"’N L,,_r—j—"/\
t 1 l Iout L
200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+0.22% -0.23% +0.23% -0.43%
f=1kHz
Load current tr = tf = S0us Load current tr = tf = 50us
Iout 0%<~—>100% Iout 0%~—"200%
:
=N : N ieVout = P
\ JAREE R bl \
200mV/DIV 200w s/DIV 200mV/DIV 200 u s/DIV
+0.13% -0.10% +0.17% -0.25%
A\ NEMIC-LAMBDA T-22
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2.11 BELE (AFRAZ) B Conditions Vin : 100VAC
Dynamic load responsc characteristics Ta : 25C
48V
f=100Hz
Load current tr = tf = 50us Load current tr = tf = 50us
Iout 0%<~—>100% Iout 0%<~—>200%
R A fevous! T o e

| N U \I: 1

200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV

+0.18% ' -0.18% +0.21% -0.28%
f=1kHz
Load current tr = tf = 50us Load current tr = tf = S0us
Iout 0%<—>100% Iout 0%<~—>200%
.
—— a < Vout—{=——"1 a\ .

200mV/DIV 200 L s/DIV ’ 200mV/DIV 200 1 s/DIV .
+0.11% -0.08% +0.13% -0.18%

AANEMIC-LAMBOA T-23



2.12 ANVEEBR SR

Response to brown out characteristics

Conditions Vin

JWS240P

Tout :100%

Ta :25C
24V
| ] N
y < Vout
A=28ms \ /
p 1
B-29ms R \L\/ - ov
C=35ms :
. .<— Vin
10V/DIV 20ms/DIV
8
\\ = li<- Vout
A=25ms | N_|//
d \U
B=26ms . — e ov
C=31ms i
a\n. \/ — /\v/\e Vin
I
20V/DIV 20ms/DIV

A NEMIC-LAMBDA
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2.12 AN EEBHE Conditions Vin :200VAC
Response to brown out characteristics Iout :100%
Ta :25C
24V |
A B C
X f— —— <~ Vout
A=44ms || i ]
_ ;
B=45ms t N ov
C=50ms ]
/ V3 VAN \f& < Vin
10V/DIV 20ms/DIV
48V
—I A B C

- AY //JFf :e Vout

[ - ” ]
A=46ms \\ ﬁ

i F Y

B=47ms

C=352ms

¥ EVEVAY, o

20V/DIV [ 20msDIV

A\ NEMIC-LAMBOA T-25
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2.13 ANV —TER (EAEM) FikE Conditions  Vin : 100VAC
Inrush current waveform ' Iout: 100%
Ta : 25C
24V

Switch on phase angle

- VM q A ~Af N AA V/\V/‘l AAdl< Tin
OfinpulACvoltagc 1ttt Ill!:\lY' 1ttt .--'--
¢=0"

>

ANANNARAANNAANNAAN A vip
\VAVAVAVAVRVATE TAVAVAVAVE VAVAVAVATE VRVAY

P

—_20ADDIV_ SOmsDIV____

\"a VAR ATAVAY Iin

Switch on phase angle |f

of input AC voltage ettt ..:.:.:., e I
®=90" i

ANAANANRNANAANNNANANT.
VVVVVVYVUYWVVYV VUV VYVV n

~S0msDIV___

A\ NEMIC-LAMBDA T-26



JWS240P

2.13 AN —TEiR (RBAER) HtE Conditions  Vin : 200VAC
Inrush current waveform Iout : 100%
Ta : 25C
24V

. ™"V A~ "v“qwé- Iin
Switch on phase angle O ]

of input AC voltage A e e e
¢=0"

AAAARAEANAANAARANAARL,
VUV T VUV VY

T T T

20A/DIV I 50ms/DIV
VR A "[\V :/\ AV AVA NS AVA < Ii n
Switch on phase angle r
ofinputACvoltage :..1*- 1+ttt r...::‘rir..i.‘ ettt

¢=90"

MANAAEAARAAAARANAAL
VIV VYVT VYV Y

20A/DIV [ 50ms/DIV
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JWS240P

2. 14 BHFRFRABFHE Conditions Tout : 0% --—--
Inrush current characteristics 50% -
2 100% ——
Ta : 25C
24V |
Vin : 100VAC

(MAX) Inrush current (A)

1
Brown out time (sec)

Vin :200VAC

(MAX) Inrush current (A)

: 1
Brown out time (sec)

X BRI, 2REAEBREE B THS,

Above data includes secondary inrush current.
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JWS240P

2.16 AN EBREE

Input current waveform

24V Conditions  Vin : 100VAC
TIout : 100%
Ta : 25C

Vin

SA/DIV —_SmsDIV____

Conditions  Vin : 200VAC
Tout : 100%
Ta : 25C

fe—Vin

“SmsDIV____
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JWS240P
2.16 HRRwR>

Input current harmonics

24V | Conditions Vin : 100VAC
Iout :100%
Ta :25C
10.000
N
\\
N\ EN61000-3-2 Limit (class A) |
1.000 — .
<
€ 0.100
%]
E
g
[
T
0.010
0.001
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic number
Conditions Vin : 230VAC
 Tout :100%
Ta :25C
10.000
N
1.000 \\‘
< S —
- B EN61000-3-2 Limit (class A) —]
o
S 0.100 g
=
E ]
g [ ]
: [
0.010 EEE====
0.001

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

Harmonic number
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JWS240P

2.17 U — 7 Bk Conditions Iout : 0% -------.
Leakage current characteristics - 100%
Ta - 25C
f : 50Hz

Equipment used : MODEL 229-2 (Simpson)

24V ]
0.6
<
E
§
:
o
g
G
-
OO L 1 1 '
80 120 160 200 240 280
Input voltage (V)
48V |
0.6

<

E

g

=)

3

0]

g

=

Q

-

O 1 y i 1
80 120 160 200 240 280

Input voltage (V)
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JWS240P

2.17 V) — 7 BIFHE Conditions Tout: 0% --------
Leakage current characteristics - 100%
Ta : 25°C
f : 50Hz

Equipment used : TYPE3226 (YOKOGAWA)

24V |

<o
o

< =]
E W

Leakage current (mA)
o
w

0.2
0.1
O. 0 L 1 L 1
80 120 160 200 240 280
Input voltage (V)
48V |
0.6
<
E
|
=
3
&
=
Q
-
0 L 1 i L
80 120 160 200 240 280

Input voltage (V)
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JWS240P

2.18 AV v 7NV, /A Xk Conditions Vin : 100VAC

Output ripple and noise waveform Iout : 100%
Ta : 25C

NORMAL MODE

24V

b i< Vout

~_ 50mV/DIV____ 2 us/DIV

48V

< Vout
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JWS240P

2.18 AV w7, /4 X Conditions Vin : 100VAC
Output ripple and noise waveform fout : 100%
Ta : 25C

NORMAL + COMMON MODE

24V

50mV/DIV 2 1s/DIV

48V

<— Vout

SOmV/DIV |  2us/DIV

A NEMIC-LANBDA T-34
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2.19 EM I ##:

Electro-Magnetic Interference characteristics

i B
Conducted Emission
24V
Conditions Vin: 100VAC
TIout: 100%
90
80
VCCI class A
70 SRUSESVRNN AU YA S N T SO S L.
" QP Limit
60 ! FCCclass A
R QP Limit
s /\l VCCI class A
2T T ‘ : AV Limit
Point A so YL } A "
Ref. (184kHz) " \ RN ; '
VCCI-Limit] Measure ERHIER L i !
Data | (dBuV) | (dBuV) . !
QP | 790 | 435 .
0.15 0.5 1 5 10 30.4]
AV 66.0 43.2 Frequency [MHz]
Phase : L
48V
Conditions Vin : 100VAC
Iout: 100%
L=1e]
80
. VCCI class A
T — QP Limit
60 L FCC class A
T % QP Limit
) B VCCI class A
E 40 /“\\ AV Limit
Point B s [l \ !ﬂ | llilL !
Ref. (182kHz) ” \ M\A il \. m
VCCI-Limit] Measure WM M M it il
Data | (dBuV) | (dBuV 0 Al
QP | 790 | 406 ,
0.15 0.5 1 S5 10 30.4
AV 66.0 40.3 Frequency [MHz]
Phase : N

EN55011-A,EN55022-ADEFYEIZ VCCI class AOFRRE LR L
Limits of EN55011-A,EN55022-A are same as its VCCI class A.
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2.19 EM I #5#:

Electro-Magnetic Interference characteristics

R

JWS240P

Conditions Vin : 100VAC

Radiated Emission Iout: 100%
24V
HORIZONTAL:
)
. ¢— VCCI class A
I — ’\ QP Limit
1 ) SRS T— R — T
A *FCCclass A
" QP Limit
= ’ !
;: A,
: Y,
% 30 /
Point A 20 Pyl rf \\AV‘,V\ \‘Y\V'v ,‘f’/
Ref\  (150.3MHz) WL N N
VCCI-Limit| Measure Sl g Al A ol
Data | (dBuV/m) | (dBuV/m) 0 N
30 50 100 302
QP 50.0 41.8 Frequency [MHz)
VERTICAL:
60
— ‘_VCCI class A
\ QP Limit
) CUN R I B! I R —
B FCC class A
A QP Limit
"E“ 40 [' \
z /
g i
T x [[\\ J/ N. N.Iif\
(VR /
] \ A ,
j\" .\‘L‘ 'l l/ 1\ i J‘)('II MM w
Point B 20 poghip V] \L 7!\ ,‘}'}‘ré
WA 4
Ref. (147.4MHz) 7L
VCCI-Limit| Measure ) 4
Data |(dBuV/m) | (dBuV/m) 10
0 50 100 02
QP 50 41.7 Frequency [MHz)
EN55011-A,EN55022-AD R FYHIL VCCI class AOFRFUH L @ L
Limits of EN55011-A,EN55022-A are same as its VCCI class A.
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219 EM I B

Electro-Magnetic Interference characteristics

HRENEE

JWS240P

Conditions Vin: 100VAC

Radiated Emission Iout: 100%
48V
HORIZONTAL.:
60
[— VCCl class A
I | _J QP Limit
50 Em—————t—rm——————————)
A FCC class A
[’\ QP Limit
"'E" 40
>
g /// \w
E‘ 30 L v\
; [ WA
Al / Wit
Point A 20 Feopdi Ll s/ WM‘ A W),& ;
Ref\  (148.8MHz) W 2l
VCCI-Limit| Measure “‘w‘\ﬂ w7
Data [(dBuV/m) | (dBuV/m) 10 ’
30 Se 100 302
QP 50.0 42.5 Frequency [MHz]
VERTICAL:
60
—— VCCl class A
| R I \ QP Limit
50 rme————re—— =
R FCCclass A
3 QP Limit
T 40 [Jf\\
>
) / i
E 30 /‘\. W_J,\ [
& \ ) l/ i
BN A
— AW P / o]
oint B 20 [l - M
Ref\  (148.5MHz) i
VCCI-Limit] Measure . v
Data {(dBuV/m) | (dBuV/m) 10
30 S0 100 302
QP 50.0 41.8 Frequency [MHz]
EN55011-A,EN55022-ADRFUEIL VCCI class AOTRFE L R U
Limits of EN55011-A,EN55022-A are same as its VCCI class A.
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