DWG No. A235-53-01

APPD

DWG

Tuich

7/@@6/57

CHK
0 Son

>f Y. /o]

gy

I 75
28 Nov. 07




ZWX240

INDEX
1. BlZFEH¥E Evaluation Method PAGE
1.1 MIEE  Circuit used for determination
HIZEERE T Circuit 1 used for determingation . .............uevurenninenennnn... T-1,4
E?ré‘%‘ s Steady state data
HWERNY 7R Warm up voltage drift characteristics
Eﬁ'r REEREME Over voltage protection (OVP) characteristics
T B AR EE R Over current protection (OCP) characteristics
HI3E5 B3 ek Output rise characteristics
=y A RVASE AL S Output fall characteristics
EEINE (AIRZE) it Dynamic line response characteristics
AL S A B R Stand-by current characteristics
HIEEIEL2 Circuit 2 used for determination . . ... ....o.eer e T-1,

ON/OFF =2 > b i —/VEE I /1505 B3 0 5k
Output rise characteristics with ON/OFF Control

ON/OFF = > b i — VIR /130 5 T3 1) 5tk
Output fall characteristics with ON/OFF Control

HRIZEEIEE3 Circuit 3 used for determination . .. .......oueueen e, T-2,,
WEISE (ARTRE) FFHE Dynamic load response characteristics
HIFEEIEE4 Circuit 4 used for determination . .. ....vvveeenee e T2,

AP —UERR (FEAER) “?‘ff tE Inrush current characteristics
BRIZ R 22 N B Ik Inrush current characteristics

HIEMEFES Circuit 5 used for determination . ........ouevur oo, T-25
Y — 7 & Leakage current characteristics
HIZEEIPEE Circuit 6 used for determination . .. ......oueeeeon e e T-3,4

HAV w7 A4 PR Output ripple and noise waveform
(a) Normal mode

HIZEEBET Circuit 7 used for determination . ........ourvue et T3,
HAY 7, A XER  Output ripple and noise waveform
(b) Normal + Common mode

HAITERERK1 Configuration 1 used for determination .................ooeeuennn... T-4,4
EMIRFME Erectro-Magnetic Interference characteristics '
() HEE W 7L (® /(X)) Conducted Emission Noise

H7EHERL2 Configuration 2 used for determination . ................oeeenennon... T-4,

EMIFfHE Erectro-Magnetic Interference characteristics
(b) EFENBE (#EH /<) Radiated Emission Noise

L2 (EFIERERS  Listof equipment used . ...ovovvreron et T-5
L3 FHlAMEEME  Load condition .......... .. ... i, T-5

DENSEI-LAMBDA



2.

ZWX240

B — & Characteristics
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Definition
Vin ... AJJEE  Input voltage
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Ta . JAPHIRE  Ambient temperature
Wout  ......... Hi7187)  Output Power
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1.1 HIE B # Circuit used for measurement

HIEEIE 1 Circuit 1
<FRREIE
EERYZER
18 B AR R
- B PR
N BN R
- IS B T s EEME
EENE (ANBE) FE
< ARB S A B ENE

ZWX240

Steady state data

Warm up voltage drift characteristics

Over voltage protection (OVP) characteristics
Over current protection (OCP) characteristics
Output rise characteristics

Output fall characteristics

Dynamic line response characteristics
Stand-by current characteristics

Digital power meter P —

AL POWER
SUPRLY

;'3 Load

F—
W‘-«ZL

Shunt Res.

Controlied Temp, Chamber

HIEEE 2 Circuit2

SHHSEE EADEEE (ON/OFF= br— L)

Output rise characteristics with ON/OFF Control
SHASLE T4, (ON/OFF= bz — /L ikF)

Output fall characteristics with ON/OFF Control

Digital power meter

—?{"‘gﬁ_u\
N
™S \\_\
AL POWER . r } -l\ | A
SUPPLY PS5 | v RO ;2 Load
o 1= v
p— 4
VAT — YY) i
At ¥y
PS_ON PWR_OK| ™. Shunt Res.
o
Sw2
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ZWX240

MIFEFEE 3 Circuit 3
SEEINE (BREZE) M Dynamic load response characteristics

Dvnamic dummy
fowd

Loed | ﬂ
aad et b

ALTPOWER
SUPELY

Output current waveform
fout 50% €2 100%

00

P g S

hi ]

/1 |

B 1
{

HIZEEE 4 Circuit 4
AN —UER (FEANER) R Inrush current characteristics

- ‘\
~ Digital power meter®
Slide Reg.
5
/»7«;3"{\ Dvnamic N
({/ - g
0., /'__“ . Dip ;, Load
Pt Simulator ;
Shunt Res,
Current probe ™.
S . .
HIZEFEEE S5  Circuit 5
‘U7 E i Leakage current characteristics
Dwtidf power muu Y
. AT +
hide Rey i
A §
s 3¢ | B 7 7
g : - ¥
{\_ :;) ) E‘\ Leakage | | e 5. L 2 Lowd
S current | ! | .
Isolation Trans | eter y. v
i “ / [
3 A e BAC [ SU—— — nre
§r . ) = Shunt Res.

NOTE © Leakage current meter MIOKI TYPE 3153731356
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ZWX240

HIEER 6 Circuit 6
AT AKX Output ripple and noise
(a) Normal Mode

Digital powar meter 3
i 58
o | | L AL .. E ; .
P : ‘ TRV e 15m 500 Cable
A T / '\
i ) N
¢ H o " TN
A ==
i ; P CoM & / j_
AC POWER ! Ve
SUPPLY i ?@' 5y S
= | 1 { T : il—, {%’»
} | j?_‘ P /‘}%J):m' L},V\,!Hwéwpm B
TTTTTTN COM O st Bandwidih o 10082
N J0M o 3
AL vy ; [ERRTIR
Y AL [RATE] S E. s : .
I 2 O A700pE Film Cepacitor
S TesTeo Aload C2C6 100UF Eleeiraiytic Capaciios
COM & e /\[ 7 tuF Fibw Cap
i
i
COM e
A7g L
P =
/r” i jlmd
SLEY ({ {2
3VER "i ,.ma_
T() %%wd
COM G
C ishmm

JIFEEP 7 Circuit 7
AV T AKX Output ripple and noise
(b) Normal + Common Mode

Digitat power mter —

R [3m S0Q Calile
%ﬂ
Jj~ oy )
AC POWER [~ oM fmn..m.pe
’ él’f‘i’i‘s‘: Y o Handwidth @ LOGMI
L ~ T T,
I .
JaaTes Alead | e 106uF Bleetrolytic Capacitor
N COM t == CFe~CHE O b Film Qanacitor
AT S32W e
Th, oo
P.S. Taa Jes Aload
comM {E =
COM 4 Z
N 1%
TJes Jern %Aad
v e
SVEH ¢ i
I i g
Jes Jen oo
comM O G
TL« TShmm
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ZWX240

HITEAER 1 Configuration 1
- EMISRE Electro-Magnetic Interference characteristics
() MBI EIE (JFE/AX)
Conducted Emission Noise

é}i I&\‘
D
o ?J%:?ﬁt
AN T h Vs Albminiem Plae
", 13- Slem | g‘; i
“ - :
i . R e ;
3 A \'\-.( i e e N
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““““‘““‘“—\\\ 5 o
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- /ﬁ\
. L] e
2 e F=R0cm
Stand

s R SRS Inpu Line
b jm ., T e M s
£ ; S Werpt Ground Plane ;}_}l; - e
wmr

HIEHE 2 Configuration 2
- EM U4 Electro-Magnetic Interference characteristics

(b) HEE BIRE B8/ X)

Radiated Emission Noise

- £330 o
{H I tnes (151
/"' o DT {L,x?lh:n, i
‘)J j.i——————ﬂ
e . . y SN
Yooz st / FILR:
- . 7 3 Serveraes T
Spectrum Analyzer Biconieal Antenna 7 /}P_“____—Almuwm Plate
EMI Tews Reved
R Relsw wmatris "“"j T
"'\.\
. - . .
= B— T L
e Turn Table Stand =800
.,
& -
I
. ¥
. ! o
5, e ]
", e ol = Jaipus Ling
J_, #®i K EEIhE Ry 7
444 Earty ~ Meal Ground Plane Filter
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1.2 A eSS

List of equipment used

ZWX240

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLOSCOPE HITACHI V-1100A
2 | OSCILLOSCOPE YOKOGAWA ELECT.| DL1740EL
3 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS540A
4 | DIGITAL MULTIMETER AGILENT 34970A
5 | DYNAMIC DIP SIMULATOR TAKAMISAWA PSA-210
6 | DIGITAL POWER METER YOKOGAWA ELECT.| WT110/WT210
7 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303 / AM502A
& | DYNAMIC DUMMY LOAD TAKASAGO FK600L / 400L / 200L
S5 | DUMMY LOAD PCN RHF250 Siries
10 | SLIDE REGURATOR MATSUNAGA SD-2450
11| ACPOWER SUPPLY KIKUSUI PCR-4000L
12 | ACPOWER SUPPLY TAKASAGO AA2000XG
13 | LEAKAGE CURRENT METER HIOKI 3156
14 | CONTROLLED TEMP. CHAMBER TABAI ESPEC PU-4K / SU240S1
15 | SPECTRUM ANALYZER ROHDE & SCHWARZ| ESPI3
16 | EMITEST RECEIVER ROHDE & SCHWARZ] ESHS10
17 | EMITEST RECEIVER ROHDE & SCHWARZ| ESVSI10
18 | RF RELAY MATRIX ROHDE & SCHWARZ| PSU
19| AMN KYORITU DENSHI | KNW-242
20 | ANTENA(BICONICAL ANTENA) SCHWARZBECK BBA9106

1.3 RRf AT A

Load condition

Load conditions
FL1 | FL2 | FL3 FL4
Output To(A)
V1:+3.3V 0 9.8 5.7 9.0
V2: +5V 0 8.4 7.5 8.0
V3:+12V 0 9.7 11.2 10.6
V4:-12V 0 0.3 0.3 0.2
V5:+5VSB 0 2 2 1
FL1 : All output CH=0A
Load conditions
Output PLI | PL2
To(A)
V1:+3.3V 14.0 3.6
V2. +5V 12.0 4.5
V3. +12V 10.1 16.0
V4:-12V 0.3 0.3
V5: +5VSB 2 2

DENSEI-LAMBDA
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285" — & Characteristics

ZWX240

2.1 FRERYE Steady state data
(H AT, B, RELH) Regulation - line and load, temperature drift
1.Regulation - line and load condition Ta : 25C
Tout(100%) : PL1
Tout\Vin | 85VAC | I00VAC | 200VAC | 265VAC line regulation
0% 3292V | 3.292V | 3.292V | 3.292V OmV 0.00%
50% 3.300V | 3.300V | 3.300V | 3.300V OmV 0.00%
85% 3313V | 3.313V | 3.314V | 3314V ImV 0.03%
100%(peak) | 3.322V | 3.322V | 3.322V | 3.322V OmV 0.00%
load 30mV 30mV 30mV 30mV
regulation 091% 0.91% 0.91% 0.91%
2. Temperature drift
condition Vin : 100VAC
Tout : FL2
Ta -10°C +25°C | +50°C | temperature stability
Vout 3314V | 3313V | 3310V 4mV | 0.12%
1.Regulation - line and load condition Ta: 25C
Tout(100%) : PL1
Tout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 4,985V | 4985V | 4985V | 4985V 0mV 0.00%
50% 4,976V | 4976V | 4976V | 4976V OmV 0.00%
85% 4970V | 4.970V | 4.970V | 4970V 0mV 0.00%
100%(peak) | 4.966V | 4.966V | 4.966V | 4.966V OmV 0.00%
load 19mV 19mV 19mV 19mV
regulation 0.38% 0.38% 0.38% 0.38%
2. Temperature drift
condition Vin : 100VAC
Iout : FL2
Ta -10C | +25°C | +50°C | temperature stability
Vout 4967V | 4970V | 4968V 3mV | 0.06%
1.Regulation - line and load condition Ta : 25C
Tout(100%) : PL2
Iout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 11,996V | 11.996V | 11996V | 11.996V | OmV 0.00%
50% 11.996V | 11.996V | 11.996V | 11.996V | OmV 0.00%
85% 11.997V | 11997V | 11997V | 11.997V | OmV 0.00%
100%(peak) | 11.997V | 11.997V | 11.997V | 11.996V imV 0.01%
load ImV ImV ImV ImV
regulation 0.01% 0.01% 0.01% 0.01%
2. Temperature drift
condition Vin : 100VAC
Tout : FL3
Ta -10C +25°C | +50°C | temperature stability
Vout | 11.975V | 11.997V | 12.002V | 27mV | 0.23%

DENSEI-LAMBDA
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20T — & Characteristics

ZWX240

25°C
PL1

100VAC

: FL2

1 25°C
: PL1

100VAC
FL2

PR Steady state data
(H) AA, &fi. REZLH) Regulation - line and load, temperature drift
1.Regulation - line and load condition Ta :
Tout(100%) :
Tout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% -12.084V | -12.084V | -12.084V | -12.084V | O0mV 0.00%
50% -12.075V [ -12.075V | -12.075V | -12.075V] OmV 0.00%
85% -12.074V | -12.075V | -12.075V | -12.074V| 1mV 0.01%
100%(peak) | -12.074V | -12.076V | -12.076V | -12.075V| 2mV 0.02%
load 10mV 9mV SmV 10mV
regulation | 0.08% 0.08% 0.08% 0.08%
2. Temperature drift
condition Vin :
. , Tout
Ta -10°C +25°C +50°C | temperature stability
Vout |-12.086V]-12.075V]-12.075V] 11mV | 0.09%
1.Regulation - line and load condition Ta
Tout(100%)
Tout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 4.993V | 4.994V | 4.994V | 4.994V ImV 0.02%
50% 4983V | 4.983V | 4983V | 4983V OmV 0.00%
85% 4,976V | 4976V | 4976V | 4.976V OmV 0.00%
100%(peak) | 4.972V | 4.972V | 4972V | 4.972V OmV 0.00%
load 21mV 22mV 22mV 22mV
regulation | 0.42% 0.44% 0.44% 0.44%
2. Temperature drift
condition Vin ;
Jout :
Ta -10°C +25°C | +50°C | temperature stability
Vout | 4964V | 4972V | 4972V | 8mV | 0.16%

DENSEI-LAMBDA
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21 Q) HAEE, Vv T NVEESANEE
Output voltage and Ripple voltage v.s. Input voltage

Ripple voltage (mV)

Ripple voltage (mV)

Ripple voltage (mV)

Ta

ZWX240

Conditions Iout: FL2
Ta :

Conditions Iout: FL3
Ta :

[ VI:+33V |

5.0 300
e A0 240
> Output voltage
B30 ol 180
S
=
5 2.0 120
=
3 Ripple voltage

1.0 = ol g e e S B« S 60

0.0 0

50 100 150 200 250
Input voltage (VAC)

l V2.:+5V l Conditions Tout: FL2
6.0 300
50 - | 1 250

s Output voltage
240 200
g
S0\ Ripplevoltage |
B 2.0 f e 100
O ———————————————————————————
1.0 | 50
0.0 0
50 100 150 200 250
Input voltage (VAC)

[ v3:+12v |

15.0 300
~ 120 [ - 4 240
2 Output voltage
R ,—,—,———,——m- S 1 180
S
>
B 6.0 o SRR R EEE -1 120
% Ripple voltage
© 30} 60

0.0 0
50 100 150 200 250
Input voltage (VAC)

DENSEI-LAMBDA
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21 HAEE. UV y FNVEEIADEE
Output voltage and Ripple voltage v.s. Input voltage

Ta :

ZWX240

| V4:-12V | Conditions Iout : FL2
Ta

-15.0 200
—~ - . >
S 12.0 i 1605
o Output voltage ©
%D -9.0 e SRR - 120 §)
E E
2 60 R 80 o
£ Ripple voltage =
O 3.0 i ettt BT (s

-0.0 0

50 100 150 200 250
Input voltage (VAC)
[ V5 :+5VSB l Conditions Tout : FL2

6.0 300

50 | : 1 250 _
E Output voltage z
o 4.0 R L LT R EES 200 =
g o
3.0 150—*;—;
5 Ripple voltage
20 pREYERES L 100%
& A P 5

1.0 50

0.0 0

50 100 150 200 250
Input voltage (VAC)
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ZWX240

2.1 (3) ¥, ANBFSH B

Efficiency and Input current v.s. Output current Conditions Vin : 85VAC -----—--
: 100VAC —-—-—--
: 200VAC
: 265VAC ————~
Ta : 25C
Iout(100%) : FL4
T e e s e 100
4.0 80
- S
$ N
= 3.0 60 3z
[ =
% P - - é
220 | T T e 40 3
g Iin ..-7_ .-~
1.0 20
0.0 0
0 20 40 60 80 100
Output current (%)
2.1 (4 S8, AJIREFR B
Power factor and Input current v.s. Output current Conditions Vin : 85VAC --------
: 1I00VAC ———--
: 200VAC
: 265VAC————~
Ta : 25C
lout(100%) : FLA4
5-0 e e e o e S T 1.00
40 | e T 0.80
2 T ~ Power factor : 5
£ 3.0 [ N KX
£ 5
3 . - 2
Q ! PR - e}
B 2.0 [t e 040 <
o . vt
E - -
1.0 0.20
0.0 0.00
0 20 40 60 80 100
Output current (%)
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ZWX240

22BE N 7 MM

Warm up voltage drift characteristics Conditions Vin : 100VAC
Ta : 25C
V1:+433V | Tout : FL2
0.80
S 040
= S S U
S
% 000 =
8
= T O S U S AR
>
2G040 |
5 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
-0.80
0 0.5 1 1.5 2 2.5 3 3.5 4
Time (hrs)
V2 : 45V ] Tout : FL2
0.80

0.00

040 el b

-0.40 |-

Output voltage drift (%)

-0.80

0.5 1 1.5 2 2.5 3 3.5 4
Time (hrs)

V3:+12V

] Iout : FL3

0.80

0.40 |-

0.00 b=

-0.40 |-

Output voltage drift (%)

-0.80

Time (hrs)
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ZWX240

22%E NV 7 Mk

Warm up voltage drift characteristics Conditions Vin : 100VAC
Ta : 25C
V4 :-12V I Tout ; FL2
0.80
K040
€|
S
o 0.00 S
&
2 S N S
>
B 1040 b
&
5
@]
-0.80
0 0.5 1 L.5 2 2.5 3 3.5 4
Time (hrs)
V5 :+5VSB Iout : FL2
0.80
$ 040 |
E ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
o 0.00
1]
&
i A s B B . i
>~
BADA0
&
= S S SO
o
-0.80
0 0.5 1 1.5 2 2.5 3 35 4

Time (hrs)
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ZWX240

2.3 @B R R

Over current protection (OCP) characteristics Conditions Vin : 100VAC
Ta :-10C  ——oooe-
| V1:4+33V | L25°C e
OCP Type : Shut down (*1) 1 50°C —_—
5.0
o~ 40 55
Z
g ———
P30 e e
E I
> T
g 2.0 - I U SRS
g ot
6 /."{— ’
1.0 b D
0.0 ="
0 50 100 150 200

Output current (%)

Notel: V2,V3,V4,V5 =>No Load
Note2: V1 Peak Load=100%

[ V2:+5V |
OCP Type : Shut down (*1)
6.0
- 5.0 ~
£ e
D 40 e A -
‘é 3 O — ; ;'7’5”;7, """""""""""""""""""""""""""
B20 | S
S 7
1.0 Fel 0
0.0
0 50 100 150 200
Output current (%)
Note3: V1,V3,V4,V5 =>No Load
Noted: V2 Peak Load=100%
L V3:+12V |
OCP Type : Shut down (*1)
14.0
12.0 j | GO FU—
-~ L 4
S10.0 | T S S
% 8 O ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, // ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
g -
S0 PPNt M)
g 40 | B
5 7
2.0 | T
0.0
0 50 100 150 200

Output current (%)

Note5: V1,V2,V4,V5 => No Load
Note6: V3 Peak Load=100%

DENSEI-LAMBDA T-13



ZWX240

2.3 I ERIRERE
Over current protection (OCP) characteristics Conditions Vin : 100VAC
Ta:-100C  —oeoeee
| V4:.-12V | 950
140 OCP Type : Automatic recovery :50C B
12.0
2 10.0
g
& 80 |
E
g 6.0 |
=y
g 40 |
20 F T =7
0.0
0 100 Output current (%)200 300
Note7: V1,V2,V3,V5 => No Load
Note8: V4 Peak Load=100%
[ V5:+5VSB |
6.0 OCP Type : Hiccup OCP (*2)
5.0 -
S i
o 4.0 R s
g =
R e D
= <
820 b =7
o
10 - T
0.0
50 100 150 200
Output current (%)

Note9: V1,V2,V3,V4 => No Load
Notel0: V5 Peak Load=100%

(*1) Output will be shut down after the delay time at 5 seconds.
(¥2) When 5V SB is shut down with over current or short,

all output power will be shut down.

DENSEI-LAMBDA
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2.4 BEERFERE

Over voltage protection (OVP) characteristics Conditions

[V1:+3.3V |

| v2:+5vV |

| v3:+12V |

5V/DIV [ 1s/DIV

DENSEI-LAMBDA

ZWX240

Vin : 100VAC
Tout : 0% (FL1)
Ta :25C

<= OVP point

) “— V out

— 0V

< OVP point

<~ V out

« OV

<= OVP point
<~ V out

T-15



<mon

OROROR®)
R
vvvvv

00000
00000
— AN AN

2.5 AL s B3 0 4tk
Output rise characteristics

[ V1:+3.3V |
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ZWX240

2.5 s s B3 0 Rtk
Output rise characteristics Conditions Vin : 85VAC (A)
100VAC (B)
(9]
222222 )]
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ZWX240

2.5 HAIsE B Es 0 ik
Qutput rise characteristics

[ V5:+5VSB |

Tout: 0% (FL1) Tout: 100% (FL2)

DENSEI-LAMBDA



2.6 HASLH T A0 Reftk

Output fall characteristics

[ V1:+33V ]

Tout : 0% (FL1)
DCBA

l TETIOERY

IV/DIV | 15/DIV

[ V2:+5V ]

Tout : 0% (FL1)

1s/DIV

DENSEI-LAMBDA

—Vli

0V

“Vin

V2

—0V

~—Vin

ZWX240

Vin: 85VAC(A)
100VAC (B)

200VAC (C)

Conditions

265VAC (D)
Ta : 25C
Tout : 100% (FL2)
AB CD
\ (Zi1vL0Gh:
[
A ;’\\ ;
IV/DIV [ 20msDIV_

Tout : 100% (FL2)

AB C:[j.i 1neks

,,,,,,,,, N

h

2V/DIV [

—Vi

0V

—Vin

V2

—0V

—Vin



2.6 HAEH TR itk

Output fall characteristics

[ V3.+12V |

Tout: 0% (FL1)

5V/DIV | 25/DIV

[(V2:-12V ]

Tout : 0% (FL1)

V3

0V

“—Vin

230k

0V

V4

“—Vin

ZWX240

Conditions Vin : 85VAC (A)
100VAC (B)
200VAC (C)
265VAC (D)
Ta :25C

Tout ;: 100% (FL3)

—QV
NN Vi
________ o
5V/DIV [ 20ms/DIV_
Tout : 100% (FL2)
—0V

5V/DIV [ S0msDIV

DENSEI-LAMBDA T-20
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2.6 HASLH T8 D Kk

Output fall characteristics

[V5:+5VSB |

Iout: 0% (FLD)

Conditions

fout : 100% (FL2)

ZWX240

Vin: 85VAC (A)
100VAC (B)
200VAC (C)
265VAC (D)

Ta : 25C

V5

oV | - ,,,,,,,,, I &

—V5

“—QV

—Vin

—Vin

100ms/DIV A

2V/DIV

59DIV VDIV

DENSEI-LAMBDA
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2.7ON/OFF = > b o — VEEHHINE B B3 0 5k
Output rise characteristics with ON/OFF Control

ZWX240

Conditions Vin : 100VAC

Jout :100% (FL4)

Ta :25C
PS-ON : ON
\[/ S
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e it e s e e (T
|
{;-—w V2:5V
*f S S P <— OV
_____________________ L PS-ON
5V/DIV ] 50ms/DIV
PS-ON : ON
\J/ 5 - = o N
.......................... / } T s s e
e RS RS R S ke OV
V4 -12V
............................ i PS-ON
5V/DIV 50ms/DIV

DENSEI-LAMBDA
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ZWX240

2.8 ON/OFF = > h m— VBEH ST 6 T s 0 Reik
Output fall characteristics with ON/OFF Control
Conditions Vin :100VAC
Tout :100% (FL4)

Ta :25C
PS-ON : OFF

%

CoAn MuEieEARk Xy

V3:12V ———=>

V2.5V —=>

OV———~> ......... ‘1

PW-OK RN S WS . S SO ST S SRS

PS-ON —— S PR SO ...... .........

5V/DIV [ 20ms/DIV

PS-ON : OFF

v

Toud Mainsdik ke o

V1:33V ——=

o0V ——=......... i

V4 -12V

PS-ON ———=> 5 S S S TR .........

5V/DIV [ 20ms/DIV
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2.9 H ARSI Atk

Hold up time characteristics

Conditions V1 :
V2.
V3.
A2
V5.
Vin :
Ta :

33V:
5V
12V
-12V
5V

ZWX240

FL2

100VAC

25C

10000 —

1000

100 |-

Hold up time (ms)

10

20 40 60
Output power (%)

DENSEI-LAMBDA
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2.10 WESE (AR
Dynamic line re

| vi:+3.3V ]

%) ek
sponse characteristics

. nm\mmw '

-

A

i
— ‘mV/DIV ! 300ms/DIV

i ‘*“ ’ ﬁ&iw W'fw

H{i Vin

ZWX240

: R U
VVVVVVVVVVVVVVV
(FL2)
< Vout (A)
« Vout (B)

| V2:+5V | | (FL2)
prerresimemsseieee] <= oUt (A)
} : # < Vout (B)

%

M},Wm

G

i w\\\%‘”& i

T 30mV/DIV ] 200ms/DIV
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2,10 BENE (AT)
Dynamic line

m) it
response characteristics

i

il
(il

h Jq'» Wpeesslitiii

i

50mV/DIV l 200ms/DIV

“%% .

ZWX240

— C(A)
VVVVVVVVVVVVVV (B)
(FL3)
— Vout (A)
— Vout (B)

| V4:-12V | ; | % (FL2)
il ,gglgmggu i %\\&\\\\x\a\\\a\&\auW i -
; 50 mV/DIV I : ms/DIV

DENSEI-LAMBDA



210 BEISE (AR Fit

Dynamic line response characteristics

[v5:+5VSB]|

Conditions Vin

ZWX240

: 85VAC——132VAC (A)

170VAC——265VAC (B)

Ta:25C

Iout : 100% (FL.2)

«— Vout (A)

s = Vout (B)

"~ 50mV/DIV |

200ms/DIY

DENSEI-LAMBDA
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ZWX240
2.11 BENE (BRaE) ik

Dynamic load response characteristics Conditions Vin : 100VAC
Ta : 25C
[ VI:+33V |
Tout : FL2
Load current tr=tf=50us Load current tr=tf=50us
Tout 50% <~—>100% f=100Hz Tout 50% <—>100% f=1kHz
e Ygut e T T e oy
— e | Tout — e e Tout
| 200mv/DIV | 2ms/DIV 1 | 200mV/DIV | 0.2ms/DIV |
| V2:+5V |
Tout : FL2
Load current tr=tf=50us Load current tr=tf=50us
Tout 50% ~—>100% f=100Hz Tout 50% <—>100% f=1kHz
e v-w—w—-—-w'"_——i = Vout S sl agarrissiasii <— Vou

— B — -« owt —— = T < Iout

| 100mV/DIV | 2ms/DIV | | 100mV/DIV | 0.2ms/DIV t

DENSEI-LAMBDA T-28



211 BESE (BRWAR) %k

Dynamic load response characteristics

[ V3:+12V |

Load current tr=tf=50us
Tout 50% <—>100% f=100Hz

Fon . 5—..,A :
[ T ""“‘"““"“‘_—1 PR m—)
H . . Z

: i *‘m‘z *M < Tout

ZWX2490

Vin : 100VAC

Conditions
Ta : 25°C

Tout : FL3

“ Vout

Load current tr=tf=50us

Iout 50% <~—>100% f=1kHz

LI TN AT

B R TSR T e et

bttty
> 1

— Vou

— Jout

e Vou

—« Tout

| 100mVv/DIV | 2ms/DIV | | 100mV/DIV | 0.2ms/DIV
[ V4. -12V |
Tout : FL2
Load current tr=tf=50us Load current tr=tf=50us
Tout 50% <—>100% f=100Hz Tout 50% <—>100% f{=1kHz
A '“""‘mm__..,_ A "““”“““““_____._ — Vout oo _,,_w-~ T
— *~———~‘ — ! L————; — Iout — B ! e
l |  100mv/DIV ] 0.2ms/DIV l

| 100mv/DIV | 2ms/DIV

DENSEI-LAMBDA
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211 BERE (BRAK)

Dynamic load response characteristics

[ V5 :+5VSB |

Tout 30% <~—> 100%

Load current tr=tf=50us

ZWX240

100mV/DIV |

B
Conditions Vin : 100VAC
Ta : 25°C
Tout : FL2
Load current tr=t{=50us
f=100Hz Tout 50% <—> 100% f=1kHz
e Voutt e el Vou
f<— JTout — é"'“-——i-—- / “———4—' Tout
2ms/DIV | | 100mV/DIV | 0.2ms/DIV |

DENSEI-LAMBDA
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2.12 AJJEE e

Response to brown out characteristics

[V1.:43.3V ]

Vin : 1I00VAC
Iout : 100% (FL2)
Brown outtime: A= 35ms

| ov

1V/DIV | 20ms/DIV

[ V2:+5V ]

Vin: 100VAC

Tout : 100% (FL2)

Brown outtime: A= 35ms
B= 36ms

2V/DIV [ 20ms/DIV

= Vin

\— Vin |

ZWX240

Conditions Ta :25C

Vin : 200VAC

Tout : 100% (FL2)

Brown out time :

A= 37ms
B= 38ms

— = Vout

\Jf\\} %foy/ﬁgj/jé_ Vin

—1<— Vout

| 20ms/DIV

Vin : 200VAC

Tout : 100% (FL2)

Brown out time :

A:
B=
C:

37ms
38ms
39ms

< Vout

“«— 0V

/\ \//\_—'\/\f \/\J v

2V/DIV

20ms/DIV

— Vout

— 0V

’ « Vin

DENSEI-LAMBDA
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2.12 A1 E TR

Response to brown out characteristics

[ V1:+12V |

Vin: 100VAC
Tout : 100% (FL3)

Brown out time : A=

[ V4:.-12V ]

Vin : 100VAC

Tout : 100% (FL2)
Brown out time : A=
B=
C=

35ms
36ms
39ms

|=ov

— 0V

. . N
1= Vin §

Brown out time :

ZWX240

Conditions

Vin : 200VAC
Tout : 100% (FL3)
Brown out time :

A= 37ms
B= 38ms

Ta : 25C

N n

VU RUITN (WY S0 SNV SO0 RV A58 OV A0 WY 40
" \\/ /\\/1 \/}/\1/ v\\//

— Vou

«— 0V

— Vip

5V/DIV [ 20ms/DIV_

Vin : 200VAC

fout : 100% (FL2)

A= 37ms
38ms

55ms

—

ov

—
' A
ARy B ) A ,
/ | i — V x”j |é ( i
out - “— Vou
T ; P
A B C A B C

PRV A F&F Y F\é N A & S ~ . ~ . /

j.v ] ,‘t ! ; {Lz f{ "r Fi 3 {, Vo4 \ / ¥ . j/ ‘«xr ‘{f‘ 's‘\ ‘,f"‘ y \‘ ;" 3 [f\ % /" \,P 7 t&\ .
A AL S O Vo Ve Vin Vi Vol bt Vo
S A S N S AN WS U SOON N W
VAV ARV (VY Y L VAN Y b S

5V/DIV | 20ms/DIV

SV/DIV [ 20msDIV_

DENSEI-LAMBDA
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ZWX240
212 AJTE TSR

Response to brown out characteristics Conditions Ta : 25°C

[V5:+5VSB ]

Vin: 100VAC Vin : 200VAC

Tout: 100% (FL2) lout : 100% (FL2)

Brown out time : A= 376ms Brown out time : A= 378ms
B= 377ms B= 379ms

~— Vou

——— T

- U ,,,,,,,,, ...... :

......... \\ Wﬂw\é - ve

— 0V

m : W i I

2V/DIV | 100ms/DIV 2V/DIV | 100ms/DIV
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ZWX240

2,13 AN —EW (EANER) FeiE
Inrush current waveform Conditions Vin :100VAC
Tout :100% (FL4)
Ta :25C

ﬂ ......... ........ N\ _____ ........ ......... ......... ......... B
Switch on phase angle 5 ‘ MM‘JW\M NW\MMMW Tin

of input AC voltage : : : : : v : : _
6=0° | ........ ......... ......... ......... ......... e — ......... .........

" 10A/DIV | 100ms/DIV

Switch on phase angle LQJ. \ﬂjl/g/\WNWV\MN\/\BWW\J\W < Iin
of input AC voltage | """"" """"" """"" """"" """"" """"" """""

6=90° .. T i

10A/DIV | 100ms/DIV
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ZWX240

213 AN1y—UER (BAER) Rk :
Inrush current waveform Conditions Vin :200VAC
Tout :100% (FL4)
Ta :25C

»ﬁ} p1 JApAAAAMAMAAAA — Tin
Switch on phase angle : : ; z : ; ;

of input AC voltage : : : , v v : : :
6=0° | . N S - L - T S S

W -

10A/DIV | 100ms/DIV

< Iin
Switch on phase angle

of input AC voltage
$=90"

<« Vin

10A/DIV_ | 100ms/DIV

DENSEI-LAMBDA T-35



ZWX240

2.14 BHZ= R ZE AN B FR: Conditions Iout : 0%  -——--
Inrush current characteristics 50 % —_——
100 % —_
Tout(100%)=F1L4
Ta : 25°C

Vin : 100 VAC
60

350 . S e S S

40 S S B L

3O |

Inrush current (A)

0.01 0.1 1 10 100

Brown out time (sec)

Vin : 200 VAC
60

Inrush current (A)

0.01 0.1 i 10 100

Brown out time (sec)

% ERAEL. 2REABRE AL E TS,
Above data includes secondary inrush current.
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ZWX240
2.15 NI EIRETE
Input current waveform Conditions Iout : 100% (FL4)
Ta :25C

Vin : 100 VAC

< Tin

< Vin

5A/DIV. | 5ms/DIV

Vin : 200 VAC

DR Mainz 250k >

«— Iin

<« Vin

SA/DIV | Sms/DIV

DENSEI-LAMBDA T-37



ZWX240
2.16 FFRE Y
Input current harmonics

Conditions Vin : 100VAC
Tout : 100% (FL2)

Ta :25C
10.000
Looo LN\ IEC61000-3-2 Limit (Class D) |
2 ' = ™~ Input Power=253.6W =
"E \\ |
L
5 0.100
2
5
E
o
T
0.010
0.001 =
35 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 40
Harmonic Order
Conditions  Vin : 230VAC
Tout : 100% (FL2)
Ta :25°C
10.000
1000 | IEC61000-3-2 Limit (Class D) _
< NG Input Power=243.4W =
= \\ — i
S 0100 |—f \‘~\
N == **
g |
< B
T
0.010 SSE=SEEE =
0.001

35 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 40

Harmonic order
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217 U — 7 BT

Leakage current characteristics

Leakage current (mA)

Leakage current (mA)

0.7

0.6

Conditions f
Tout

Ta
Equipment used

ZWX240

: 50Hz
0% e
: 100%
Tout(100%)=FL2
:25°C
: MODEL 3156 (HIOKI)
(IEC60950)

0.0
80 120 160 200 240 280
Input voltage (V)
Conditions f:60Hz
Iout: 0% --------
: 100%
Tout(100%)=FL2
Ta : 25C
Equipment used : MODEL 3156 (HIOKI)
(IEC60950)
0.7
0.6
0.5
0.4
0.3
0.2
0.1 b
0.0
80 120 160 200 240 280
Input voltage (V)
DENSEI-LAMBDA
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ZWX240

28 AV v T A R
Output ripple and noise waveform Conditions Vin : 100VAC
Ta : 25C

NORMAL MODE
V1:+3.3V | Tout : 100 % (FL2)

L V2:+5v | | Tout : 100 % (FL2)

50mV/DIV 2us/DIV

V3 :+12V | , - o Tout : 100 % (FL3)

50mV/DIV 2us/DIV

DENSEI-LAMBDA T-40



ZWX240

218 AV v 7, A XETE

: 100VAC

Vin

Conditions

Output ripple and noise waveform

25 °C

Ta

NORMAL MODE

100 % (FL2)

5
o
2

2us/DIV

20mV/DIV

100 % (FL2)

Tout

+5VSB]

[ V5

2us/DIV

50mV/DIV

T-41
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ZWX240
28 AV T, A XER

Output ripple and noise waveform Conditions Vin : 100VAC
Ta : 25°C
NORMAL + COMMON MODE
| V1:+3.3V | - Tout : 100 % (FL2)

50mV/DIV 2us/DIV
| V2:4+5V | | Tout : 100 % (FL2)

50mV/DIV 2us/DIV
| V3:+12V | | - V_ Tout : 100 % (FL3)

50mV/DIV 2us/DIV

DENSEI-LAMBDA T-42



ZWX240

208 AV T, A RNWER

Output ripple and noise waveform Conditions Vin : 100VAC
Ta @ 25°C
NORMAL + COMMON MODE
V4:-12V | B Tout : 100 % (FL2)

20mV/DIV 2us/DIV

V5 :+5VSB]| ;, B Tout : 100 % (FL2)

50mV/DIV 2us/DIV

DENSEI-LAMBDA T-43



ZWX240
219 A Z L8 A B

Stand by current characteristics Condition Ta: 25°C

Control ON
Io = FL1 (All output CH=0A)

0.20

0.08 [ R

Input current (A)

0.04 |t

0.60

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)

Control ON
To =FL1 : Only V5 Qutput 2ZA

0.30

0.24

0.18

N

Input current (A)

R S

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)
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ZWX240
2.19 AR R A B

Stand by current characteristics Condition Ta: 25°C

Control OFF (No output except V5)
Io=FL1 (All sutput CH=0A)

0.20
016 e e . T .
<
B 02 b e
e
5
g
2 008 |
=
004 ,,,,,,,,,,,,,, L
0.00
80 100 120 140 160 180 200 220 240 260
Input voltage (VAC)
Control OFF (No output except V5)
Io =FL1 : Only V5 Output 2A
0.20
1 T R T S S e
<
z 012 b e S B—
ot
3
5 0.08 e R T
o,
=
004 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, P S
0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)
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ZWX240

Vin  : 100VAC

Conditions

2.20 EMIKFHE

: 100% (FL3)
125

Tout

Electro-Magnetic Interference characteristics

Ta

MEE i REE

VCCIClass E
P Limit

VCCiIClass E
AV Limit

Wl

4B(p

[

Phase : L
Point A
(4.4MHz)

Conducted Emission
Limit
(dBuV)

80 r

80 F
[

Az

Measure
(dBuV)

38.7

37.1

56.0

46.0

Data

Ref.

QpP

AV

Ref.

Point B
(18.2MHz)

Limit
(dBuV)
60.0

Measure
(dBuVv)
424

41.8

50.0

Data
QP

AV

100

o

A0

1.00

18]

018

]

[rMHz

Fragquency

VCCI Class E
P Limit

VCCIClass
AV Limit

T Ll
o T —
w5 B R
=
jRAzT
Z o o
5 2 2lel= RN
21 <EEals] | 58 8ls|e
S| EE T azs e
A |ES E 2
£ P
E 2|2l <IE Zlele
£ g|g|g £gl|8
= 3 =z
« o]
= > = e
o o
= 8 |9= < A o=
& &

30,00
[hiHz]

10.00

5.00

050

a1s

Fregquency

EN55011-B, EN55022-BOREEIZVCCI Class BOIREE & R T

Limits of EN55011-B and EN55022-B are the same as VCCI Class B.
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2.20 EMIS %

HES T RE

Conducted Emission

Loewel

Leial

Phase : L
Point A
Ref. (6.3MHz)
Data Limit Measure
(dBuV) | (dBuV)
QP 60.0 41.5
AV 50.0 40.1
Point B
Ref. (17.8MHz)
Data Limit Measure
(dBuV) (dBuV)
QP 60.0 41.5
AV 50.0 395
Phase : N
Point C
Ref. (4.1MHz)
Data Limit Measure
(dBuV) (dBuV)
QP 56.0 37.8
AV 46.0 36.8
Point D
Ref. (18.3MHz)
Data Limit Measure
(dBuV) (dBuV)
QP 60.0 39.8
AV 50.0 39.2

EN55011-B, EN55022-BOREE X VCCI Class BORREEE & A U
Limits of EN55011-B and EN55022-B are the same as VCCI Class B.

Electro-Magnetic Interference characteristics

4B vl
W0

a0

[GI=€ERT
a0

30 L

0k

ZWX240

1 230VAC
- 100% (FL3)
:25°C

VCCIClass B

QP Limit

VCCIClass B

[y et I

AV Limit

Frequancy

30.00
[rHz]

VCCI Class B

|-T

QP Limit

!

VCCIClass B

AV Limit

Fregquancay

DENSEI-LAMBDA

30.00
[hAki=]
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2.20 EMI4EE

Conditions Vin

Electro-Magnetic Interference characteristics Tout

e AR

Radiated Emission

HORIZONTAL:

VERTICAL:

Ta

B W/ mi

E

ZWX240

: 100VAC
: 100% (FL3)
:25°C

VCCIClass B

QP Limit

VCCIClass B

o f—t L L i
50 E ; : : . :
: ; o : %
40 7 : ; e ;
E : : ‘ Lo ﬁ» |
3 : L Lo Wing, 1\
S S Y v N A B L S
R e N R e :
kS ! Y
E ‘ : Moo ! :
20 ‘ : AT s / !
' i \ T WY -
7Y SR - s
a X ; ; L ‘
0.0 50,0 1000 20010 a0
Frequen oy [MHz]
[dBCp wimil
0 r T : r
60 . : H : N :
S s
i : A : <
47 ; T ; — T
E N : h”""’:“‘m H : ; H . !
5 AN A U S J }t L
- an T }[“ . l)l‘h--%‘.l’rﬁll 'I.z‘ﬁj"l o ; u‘a‘&q L’lﬁrilfr‘: f\'ﬁi‘n& i
L R ' ' ' ' 3 d ]
: RV wed T W
: : VoW M .
20 T :
o z
n : : : Lot !
0.0 500 100.Q 200.0 cialugal
Frequancy [hiHz]

EN55011-B, EN55022-BOREEfEIEVCCI Class BOFREAE & [F1 T
Limits of EN55011-B and EN55022-B are the same as VCCI Class B.
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ZWX240

2.20 EMI%rit Conditions ~ Vin  :230VAC
Electro-Magnetic Interference characteristics Tout  :100% (FL3)
Ta :25C
MBS IRE

Radiated Emission

[dB(p wimi

HORIZONTAL: 0

6o b i ; H I :
50 : . . I :
“H : : ! ' o ! - VCCIClass B
BN s QP Limit
40 T : T . T
5 J . j R J
¥ ; . , o :
3 . : ! o P :
- ) ; . Lo a g .
a0 o 'f = ' ! ' 5 i k.c WJ‘\TML'L:'IU
/ e . vt L kg
S o :
20 | : AL AN :
= . SRV LN i
z S z
o '
D [ 1 1 1 1
0.0 BLO 130.0 200.0 3000
Frequency [WHz]
[HE(p wim]]
VERTICAL: 70 . . . .
50 L ; . : : HE
0 : : : M H
- : A : < VCCI Class B
_ A : QP Limit
40 T : 7 et :
E H H : ' :
] ! o N ; : A
. ety - jf \.w'v,*'ﬁ ; L "' j‘ *K"L_“« ﬁm‘r;mﬂ,'%
A O VTR e h
. ! 1"«,,(_ ; ,{ oy i‘“:h, s Y : H;ﬂlq
; L :
20 : P -
10 R - :
) ! : : I :
0.0 50.0 1300 200.0 3000
Fraqueny {FHz]

EN55011-B, EN35022-BOREEIZVCCI Class BOIREME & 7 U
Limits of EN55011-B and EN55022-B are the same as VCCI Class B.
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