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1.1 JE R B Circuit used for measurement

HZEE¥ 1 Circuit 1

- E R Steady state data
- EERUZR Warm up voltage drift characteristics
B RERE Over voltage protection {OVP) characteristics
B E TR E R Over current protection (OCP) characteristics
I ISEE BN R Output rise characteristics
- IIES TR Output fall characteristics
SEEINE (AJIBZE) K Dynamic line response characteristics
s AZ LS A B Stand-by current characteristics
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HIEEIK 3 Circuit 3
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HIEFER 4 Circuit 4
A —UE (SRAER) Rt Inrush current characteristics
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-J— B Leakage current characteristics

Digital power meter
-

. - i 1
Slide Reg. A A W)

al
/?K:Z " i o “A
S ) i | | A
) alts Leakage ( Vi Z Load
Vi e current P ¢
Isolation Trans meter .

S Y

¥y
= Shunt Res.

o, L Y

i 3 AL L o

E

NOTE : Leakage current meter  HIOKI TYPE 315573136
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HIEEIE 6 Circuit6
WAV T AKX
(a) Normal Mode

Prigial power meter

ZWX180

Output ripple and noise
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HIEREE 1 Configuration 1
«EMIREE Electro-Magnetic Interference characteristics
(a) B YR EBE (& /AX)
Conducted Emission Noise
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1.2 B I R ER S

List of equipment used

ZWX180

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 / AMS02A
8 | DYNAMIC DUMMY LOAD TAKASAGO FX600L / 400L / 200L
9 | DUMMY LOAD PCN RHF250 Siries
10| SLIDE REGURATOR MATSUNAGA SD-2450
11 ] AC POWER SUPPLY KIKUSUI PCR-4000L
12| ACPOWER SUPPLY TAKASAGO AA2000XG
13 | LEAKAGE CURRENT METER HIOKI 3156
14 | CONTROLLED TEMP. CHAMBER TABAI ESPEC PU-4K / SU240S81
15| SPECTRUM ANALYZER ROHDE & SCHWARZ| ESPI3
16 | EMI TEST RECEIVER ROHDE & SCHWARZ} ESHS10
171 EMI TEST RECEIVER ROHDE & SCHWARZ| ESVS10
18| RF RELAY MATRIX ROHDE & SCHWARZ| PSU
19| AMN KYORITU DENSHI KNwW-242
20 | ANTENA(BICONICAL ANTENA) SCHWARZBECK BBA9106
1.3 PRl & T Sk Load condition
Load conditions
Output FLI | FL2 | FL3 | FL4 | FLS
To(A)
V1:+3.3V 0 8.4 5.6 3.5 6.5
V2: +5V 0 52 7 4 6.5
V3:+12V 0 72 7.2 9 7.7
V4. -12V 0 0.3 0.3 0.3 0.2
V5:+5VSB 0 2 2 2 1
FL1 : All output CH=0A
Load conditions
pL1 | PL2 | PL3
Output
Pt To(A)
V1: 433V 12 4 1.1
V2. +5V 4.7 10 1.5
V3:+12V 8.7 8.6 3
V4: -12V 03 0.3 0.3
V5: +5VSB 2 2 2
DENSEI-LAMBDA T-5




2B — & Characteristics
2.1 BRI

(M AS, &Bf, BEZEH

V1:433V

1.Regulation - line and load

Steady state data

ZWX180

Regulation - line and load, temperature drift

Ta : 25C
Tout(100%) : PLI

condition

Tout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 3.302V | 3.302V | 3.302V | 3.302V OmV 0.00%
50% 3.293V | 3.293V | 3.293V | 3203V OmV 0.00%
85% 3290V | 3.290V | 3.290V | 3.290V 0mV 0.00%
100%(peak) | 3.288V | 3.288V | 3.287V | 3.287V ImV 0.03%
load 14mV 14dmV 15mV 15mVY
regulation | 0.42% 0.42% 0.45% 0.45%
2. Temperature drift
condition Vin : 100VAC
, o Tout : FL2
Ta -10°C +25°C | +50°C | temperature stability
Vout 3287V | 3.290V | 3.288V 3mV_ | 0.09%
V2 :+5V
1.Regulation -~ line and load condition Ta : 25C
Tout(100%) : PL2
Tout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 4993V | 4.993V | 4.993V | 4.993V O0mV 0.00%
50% 4990V | 4989V | 4989V | 4.989V ImV 0.02%
85% 4987V | 4987V | 4987V | 4987V OmV 0.00%
100%(peak) | 4.986V | 4.986V | 4.986V | 4.986V OmV 0.00%
load TmV TmV 7mV 7mV
regulation | 0.14% 0.14% 0.14% 0.14%
2. Temperature drift
condition Vin : 100VAC
Tout : FL3
Ta -10°C +25°C | +50°C |temperature stability
Vout 4979V | 4987V | 4988V omV | 0.18%
1.Regulation - line and load condition Ta : 25C
Tout(100%) : PL3
Tout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 12,017V | 12,017V | 12.017V | 12,017V | OmV 0.00%
50% 12.012V | 12.012V | 12,013V | 12.013V| 1mV 0.01%
85% 12.010V ] 12.010V | 12.010V | 12.010V | OmV 0.00%
100%(peak) | 12.008V | 12.008V | 12.008V | 12.009V ImV 0.01%
load SmV 9mV SmV SmV
regulation | 0.08% 0.08% 0.08% 0.07%
2. Temperature drift
condition Vin : 100VAC
Jout : FL4
Ta -10°C +25°C | +50°C | temperature stability
Vout | 11.989V | 12.010V | 12.014V | 25mV | 021%

DENSEI-LAMBDA
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25— & Characteristics

V4 -12V

2.1 %4%%
(H AS, BT, REZEE)

Steady state data ;
Regulation - line and load, temperature drift

1.Regulation - line and load

condition

ZWX180

Ta : 25C

Tout(100%) : PL1

Iout\ Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% -11.972V|-11.971V | -11.970V | -11.970V| 2mV 0.02%
50% -11.958V | -11.958V | -11.958V |-11.958V| OmV 0.00%
85% -11.955V|-11.955V | -11.955V|-11.955V| OmV 0.00%
100%(peak) | -11.955V | -11.955V | -11.955V | -11.955V| OmV 0.00%
load 1 7mV 16mV 5mV 15mV
regulation | 0.14% 0.13% 0.13% 0.13%
2. Temperature drift
condition Vin : 100VAC
, A Tout : FL2
Ta -10°C +25°C | +50°C | temperature stability
Vout |-11.955V|[-11.955V|-11.930V| 25mV | 0.21%
1.Regulation - line and load condition Ta : 25C
Tout(100%) : PL1
Tout\Vin | 85VAC | 100VAC | 200VAC | 265VAC line regulation
0% 4.980V | 4980V | 4980V | 4981V ImV 0.02%
50% 4,955V | 4955V | 4955V | 4955V OmV 0.00%
85% 4.939V | 4.939V | 4.939V | 4.939V OmV 0.00%
100%(peak) | 4.928V | 4.929V | 4.929V | 4.929V ImV 0.02%
load 52mV 51mV 51mV 52mV
regulation 1.04% 1.02% 1.02% 1.04%
2. Temperature drift
condition Vin : 100VAC
Tout : FL2
Ta -10°C | +25°C | +50°C | temperature stability
Vout 4934V | 4929V | 4941V | 12mV | 0.24%

DENSEI-LAMBDA
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Output voltage and Ripple voltage v.s. Input voltage

[ V1:4+33V |
5.0 300
~ 4.0 AR S S 1240 5
Z Output voltage £
&) @
éﬁ 3.0 ol 1180 &
S S
= - e Q2
EX Ripple voltage . . . e
S &
© 1.0 e A A 60
0.0 0
50 100 150 200 250
Input voltage (VAC)
| v2:+5V |
6.0 300
50 | 250
S Output voltage S
S A0 R e ST 200 E
o v
= )
9 3.0 [ 150 £
]
= Ripple voltage >
£20 ¢ B At 100 2
= o
o SO O U S I Sy S -
1.0 fr T 50
0.0 0
50 100 150 200 250
Input voltage (VAC)
| V3:+12V |
15.0 300
S 120 |y | 240 >
2 Output voltage N
Q ]
& 90 -1 180 g’
S ‘ ‘ s
2 60 Ripple voltage 1202
o 30 - e e e e e B T S T 60 o
0.0 0
50 100 150 200 250

ZWX180

Conditions Iout: FL2
Ta :

Conditions Iout: FL3

Ta

Conditions Iout: FL4

Input voltage (VAC)
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21 Q) HAEE, UV y IAVEEASEE

Output voltage and Ripple voltage v.s. Input voltage

ZWX180

| vd:.-12V | Conditions Iout : FL2
Ta :-10C ~=———
0 25C ———-
-15.0 200 . 500
S -12.0 oo 160 E
© Output voltage ©
& 9.0 A EEIEES -4 120 §D
= 5
> >
2200 [ 4 80 o
£ Ripple voltage &
O _30 Ll mtremes s m s e s (ot mmmrmrm o mmwm e s e e e 40 o
-0.0 0
50 100 150 200 250
Input voltage (VAC)
I V5 :+5VSB l Conditions Tout : FL.2
Ta :-10C -—=-----
0 25C ———-
6.0 300 . 50°C
S [ Output voltage z
o 4.0 foeiee R AR EERCLELE 200 =
) o
8 . en
530 1 Ripplevoltage | 15,8
> o
2| e e
£ 20 mmmmem e e e e | 100 %
O -
LLO 50 a
0.0 0
50 100 150 200 250
Input voltage (VAC)
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2.1 (3) #hE, AERE H B

Input current (A)

Input current (A)

ZWX180

Efficiency and Input current v.s. Output current Conditions Vin : 85VAC -------
: 100VAC —-—-—-
: 200VAC
P 265VAC————"
Ta : 25C
Tout(100%) : FL3
5.0 e 100
Efficiency
4.0 80
S
3.0 60 2
8
=
2.0 et T 40 3
1.0 20
0.0 0
0 20 40 60 80 100
Output current (%)
2.1 (4) IFE ATJERAHIER
Power factor and Input current v.s. Output current Conditions Vin : 8VAC -------
: 100VAC ——-—+-
1 200VAC
: 265VAC————-
Ta : 25C
Tout(100%) : FLS
5.0 ;_ " ;_'_'_;’;’;-:—:—:'-7 T i o i T TR A T ST T e T TS 1.0
R R U R — 0.8
—
_ -~ Power factor 3
Q
3.0 e e R 06 &
/ 5
/ g
20 | s et T 04 =
lin -
1.0 0.2
0.0 0.0
0 20 40 60 80 100

Output current (%)
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Warm up voltage drift characteristics

V1:4+33V

ZWX180

Conditions Vin : 100VAC

Ta : 25C

Tout : FL2

0.80

0.40 ¢

0.00 &

Output voltage drift (%)

-0.80

040 b

V2 :+5V

0.80

1.5 2 2.5
Time (hrs)

3.5 4

Tout : FL3

0.40

0.00

040 |

Output voltage drift (%)

-0.80

V3:+12V

0.80

1.5 2 2.5
Time (hrs)

3.5 4

Tout : F1L4

0.00 |

T N R .

Output voltage drift (%0)

T e

-0.80

1.5 2 2.5
Time (hrs)
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ZWX180
22 8EFY 7 Mgtk

Warm up voltage drift characteristics Conditions Vin : 100VAC
Ta : 25C
V4 :-12V [ Tout : FL2
0.80
S 040 | R S
e S
S
o 000 [>
S
= R
>
2 040 | e —— e
=3
6 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
-0.80
0 0.5 1 1.5 2 2.5 3 3.5 4
Time (hrs)
V5:+5VSB | Tout : FL2
0.80
g 040 |
% ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
o 000
&
T T e Sl
>
2040 o P
£
= O PO AU OSUOUE SRR
o
-0.80
0 0.5 1 1.5 2 2.5 3 35 4
Time (hrs)
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2.3 B E i R R

)

Over current protection (OCP) characteristics Conditions Vin : 100VAC
Ta : -10C
[ V1:+433V ] £ 25°C
OCP Type : Shut down (*1) :50C
5.0
SA0 [
Q [E—
i K - e
E e
> e
5 2.0 et ..l Ll
*-% s /, -
© 1.0 b > // SO
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
> yetd
w40 P,
€30 S0 A
A1 PR
2200 ]
= =
o A
1 N
0.0
0 50 100 150 200
Output current (%o)
Note3: V1,V3,V4,V5 => No Load
Note4: V2 Peak Load=100%
V3 :+12V_]
OCP Type : Shut down (*1)
14.0
12.0 _ ]
. -~
S10.0 [ e T D
-~
gn 80 oo e
€ 60 R L R S
= AT
g 40 | ..
O SO
2.0 7””””';% '/1 """"""""""""""""""""""""""""""""""""""""""""""""
0.0
0 50 100 150

Output current (%)

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

DENSEI-LAMBDA
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2.3 EETIRERE
Over current protection (OCP) characteristics Conditions Vin : 100VAC
Ta : -10C
[ V4:-12V ] £ 25°C
OCP Type : Automatic recovery 1 50C
14.0
12.0
< 10.0
Q
&h
£ 8.0
2
= 6.0
a2
3 4.0
2.0
0.0
0 100 200 300
Output current (%)
Note7: V1,V2,V3,V5 => No Load
Note8: V4 Peak Load=100%
[ V5:+5VSB | |
OCP Type : Hiccup OCP (*2)
6.0
50 -
Z e
%0 . "(:‘ ‘
S 3.0 i
é_ 20 b - et ]
5 " -
1.0 | B L
0.0
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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ZWX180

2.4 @B ERERE
Opver voltage protection (OVP) characteristics Conditions Vin : 100VAC
Tout : 0% (FL1)
Ta :25C

[V1:+33V |

. RIS — OVP point
m\ ; t <~ Vout

| v2:+5V |

5 )k : ; ; 5 < OVP point

L v

......... e ey

[ V3:+12V ]

| g z ; : g g g < OVP point
o ey

......... : — 0V

5V/DIV [ 1s/DIV
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B B D Bt
ut rise characteristics

2.5
Out

<moA

R N ™1

CHORORS,
LA«

SOOSOFU
00000
— oY

[ V1:433V |

[ V2:+5V |
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Output rise characteristics
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ZWX180
2.5 I3 B0 Bk

Output rise characteristics Conditions Vin : 85VAC (A)
100VAC (B)
200VAC (O)
265VAC (D)
Ta : 25°C
[V5:+5VSB |
Tout : 0% (FL1) Tout : 100% (FL2)

" OV/DIV [ 200msDIV_ ~ OV/DIV [ 200ms/DIV

DENSEI-LAMBDA T-18



2.6 HAISEH R0 Kk

Output fall characteristics

[ V1:+33V ]

Tout : 0% (FL1)

DCBA
|
N ] FA R
RS SO SO SR SONOUOL ST SOTPRORE RO
1V/DIV | 1s/DIV

[ V2:+5V |

Tout : 0% (FL1)

Vi

—0V

“-Vin

V2

«—QV

~—Vin

2V/DIV |

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

Ta : 25C

Conditions

Tout: 100% (FL2)

AB CD
N /m: {HEES
........................................ [ [, et ime At iriamiterateaasmere e ate e e HV]‘
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (_OV
/\.\ ;/\\. ;‘ Vi
________________ J o
\/ \j n
V/DIV [ 20ms/DIV
Tout : 100% (FL3)
AB CDXH?GK’
V2
R —ov
AWAW —vin
VIRV
2V/DIV [ 20ms/DIV_
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2.6 HASLH T Y Rtk

Output fall characteristics

[ V3:+12V |

Tout : 0% (FL1)

| 2.5/ DfV

[ V2:-12V |

Tout : 0% (FL1)

CLITIRCKY

5V/DIV !

DENSEI-LAMBDA

|e7V3

—QV

—Vin

0V

l—v4

~Vin

ZWX180

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

Ta : 25C

Tout : 100% (FL4)

20ms/DIV ‘

Tout : 100% (FL2)

] SOms/DIV |

T-20
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0V

—Vin

0V

V4

“Vin



2.6 HAISLH T2 D Rtk

Output fall characteristics

[V5:+5VSB |

Tout: 0% (FL1)

V5

0V

—Vin

2V/DIV |

ZWX180

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

Tout : 100% (FL2)

—V5

......... HUUEE VS PO S — oV

e

2V/DIV [ 100ms/DIV_
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2.7ON/OFF= > b m— VBRI IS S BN 0 ik
Output rise characteristics with ON/OFF Control

PS-ON : ON

Conditions

ZWX180

Vin : 100VAC
Tout :100% (FL5)
Ta :25C

5 PRI IRE 3

V2:5V

<=— (V

PW-OK

PS-ON

5V/DIV

50ms/DIV

PS-ON : ON

V1:33V
<— 0V

5V/DIV

V4:-12V

PS-ON

50ms/DIV

DENSEI-LAMBDA
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2.8 ON/OFF = > b @ — VI IS5 T3 U itk
Output fall characteristics with ON/OFF Control

V312V

Conditions

PS-ON : OFF

%

<0 Mpiasdadk *x

V2:5V

oV —=

PW-OK

PS-ON —=

5VDIV | 20ms/DIV

PS-ON : OFF

V1:33V ——=>

S5 Miainsdlk 30

oV ——

V4 :-12V

PS-ON —=>

DENSEI-LAMBDA

Vin
Tout
Ta

ZWX180

: 100VAC
: 100% (FL5)
:25°C
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2.9 H I PRFFERF IR IE

Hold up time characteristics

10000

1000

Hold up time (ms)

100 |-

10

Conditions V1 :
V2
V3.
V4
V5
Vin :
Ta :

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

FL2
FL3
FL4

FL2

100VAC

25C

ZWX180

20 40 60
Output power (%)

DENSEI-LAMBDA

80

100
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ZWX180

0 WHEEE (7\ BE) Kt
Dynamic line response characteristics 8SVAC——132VAC (A)
B)

C——265VAC

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

sl < Vout (A)
ppmspen oo < Vout (B)

| v2:+5V | | Tout : 100% (FL3)

T SRR i — T out (A)

: s < Vout (B)

e

i

DENSEI-LAMBDA



2.10 WIEIGE (ANEE) Bt

Dynamic line response characteristics

[ v3:+12V |

Conditions Vin :

ZWX180

85VAC——132VAC (A)
170VAC——265VAC (B)

Ta :25C

Jout :

| v4:-12V |

L B RS At st s e

Tt i 1
H:l}mf

200ms/DIV

Jout

100% (FL4)

- < Vout (A)
1 < Vout (B)

“— Vin

: 100% (FL2)

1 < Vout (A)

< Vout (B)

—50mV/DIV__ | 200ms/DIV

DENSEI-LAMBDA
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ZWX180

210 BEIGE (ANARE) FiE
Dynamic line response characteristics Conditions Vin: 85VAC——132VAC (A)

| V5 : +5VSB] |

170VAC—265VAC (B)
Ta :25C

Tout : 100% (FL2)

—{ — Vout (A)
seinmrnnss| < Vout (B)

| SOmV/DIV | ZOOms/DIV |
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211 \ERNE (BRAZE) FFiE

Dynamic load response characteristics

[ V1:43.3V |

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

[ 200mvDIV | 2ms/DIV |

[ V2:+5V ]

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

1<— Vout #

.,v(—_Iout

ZWX180

Conditions Vin : 100VAC

Ta : 25C

Tout : FL2

Load current tr=tf=50us

Tout 50% ~—>100% f=1kHz

— e Tout

[ 200mv/DIV | 0.2ms/DIV

Tout : FL3

Load curfent tr=tf=50us

Tout 50% <~—>100% f=1kHz

| 100mV/DIV | 0.2ms/DIV

DENSEI-LAMBDA
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2.11 BERE (ARSE) Rk

Dynamic load response characteristics

[ V3. +12V |

Load current tr=tf=50us
Iout 50% <~— 100% f{=100Hz

I

| 200mV/DIV ]

2ms/DIV

[ V4:-12V ]

Load current tr=tf=50us

Tout 50% ~—>100% f{=100Hz

| 100mV/DIV |

2ms/DIV

}

< Jout

Conditions

ZWX180

Vin : 100VAC
Ta : 25°C

Tout : F1L4

Load current tr=tf=50us
Iout 50% <— 100% f=1kHz

[ 200mv/DI |

0.2ms/DIV |

Tout : FL2

Load current tr=tf=50us

lout 50% ~—>100% f=1kHz

] 100mV/DIV l

0.2ms/DIV

DENSEI-LAMBDA

- Vout

4 Tout
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ZWX180

2.11 BEINE (AWRSZE) RFE
Dynamic load response characteristics Conditions Vin : 100VAC
Ta : 25C

[V5:4+5VSB |

Tout : FL2
Load current tr=tf=50us Load current tr=tf=50us

Tout 50% <~—>100% f=100Hz Tout 50% <~—>100% f=1kHz

=< Vout W\w W . “WWMMW i [ e N out

/

< Iout ¢

| 100mV/DIV | 0.2ms/DIV |

DENSEI-LAMBDA T-30



2.12 A1 EBEBRERTE

Response to brown out characteristics

[ V1:433V |

Vin: 100VAC

ZWX180

Conditions Ta : 25°C

Vin : 200VAC
Tout ; 100% (FL2)

Tout : 100% (FL2)

Briwn out time : 36ms

37ms

A:

«— Vout

0V

e Vin

[ V2 :+5V |

Vin : 100VAC
Iout : 100% (FL3)

Briwn out time : 36ms

37ms

A:

Briwn out time :

A=

«- Vout

“— 0V

A .
~1¢=Vin

«— Vout

e Vin

Vin : 200VAC
Tout : 100% (FL3)
Briwn out time : A=

B:

<~ Vout

AWAWAY
Sy [
I 4 \\,j \Vf

— 0V

1= Vin

2V/DIV [ 20ms/DIV

DENSEI-LAMBDA
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212 AJTEERERST

ZWX180

Response to brown out characteristics Conditions Ta : 25C
[ V1:+12V ]
Vin : 100VAC Vin : 200VAC
lout : 100% (F1L4) Tout : 100% (FL4)
Briwn outtime: A= 36ms Briwn outtime: A= 38ms
B= 37ms B= 39ms
............................. N I ‘
T — Vout ‘ > « Vout
‘ i ' 1/
! i
jé Hi v :
............................... . b B LR CEELEERITETPLRY [Py OV e . L‘f pa— OV
..... /\ f{\/\ . \ /.\ A‘lf\‘[\ f\/’\ /\ “h\ \ /\'n
- fo ;\ / \~__._~._..I\ ./\\\ !! \‘ f! \\; \j’l — Vin i/ \ ij \_—_U{ \\ j/‘f \;\ \\.. ,/._vg, /"‘v\"e_« Vin
\/ \‘v‘/ .\v'/ y iV} \\j W \\ / V) \/ N/ AV ! (o4 \./
5V/DIV 20ms/DIV 5V/DIV I 20ms/DIV
[ V4:-12V |
Vin : 100VAC Vin : 200VAC
Tout : 100% (FL2) Tout : 100% (FL2)
Briwn outtime: A= 36ms Briwn outtime: A= 40ms
B=  37ms B= 41ms
C= 45ms C= 56ms

— 0V

— 0V

~— Vout

Ny pa— V]n ‘_‘,.”'.,H' c

— Voul

V1o Vin

5V/DIV 1

20ms/DIV

DENSEI-LAMBDA
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2.12 AJJTEERHERE

Response to brown out characteristics

[V5:+5VSB ]

Vin : 100VAC
Tout : 100% (FL2)

Briwn out time : A=

Conditions

Vin : 200VAC
Tout : 100% (FL2)

Briwn outtime: A=

ZWX180

Ta:25C

348ms
349ms

— 0V

 Veut | : | | ‘ t ,,,,,,,, ........ ......

— Vou

— 0V

WY

|

ik

2V/DIV I

100ms/DIV |

— Vin

i

100ms/DIV

DENSEI-LAMBDA
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ZWX18(%
213 ANV —ER (ZEAEMR) Rk

Inrush current waveform Conditions Vin :100VAC
Iout :100% (FL5)
Ta :25C

%{W N\f\/\/\/\ WWWW\/W — Tin

Switch on phase angle

of input AC voltage : : : _ , : : : :
6=0" |- ......... ......... ......... ......... ......... ........ ......... ......... .........

« Vin

L} iﬂh\“ Wtunvn%w.mw ..... W < Tin

Switch on phase angle
of input AC voltage
$=90"

< Vin

DENSEI-LAMBDA T-34



213 A1 —UER (BAEWR) Rk
Inrush current waveform Conditions

Switch on phase angle
of input AC voltage
¢=0"

Switch on phase angle
of input AC voltage
$=90"

“‘ Tn’ ﬂz\ﬁwuz\mwvwwww\ﬁ\fw

10A/DIV | 100ms/DIV

DENSEI-LAMBDA

ZWX180

Vin :200VAC
JTout :100% (FLS)
Ta :25C

— Iin

— Vin

< Iin

{ <= Vin
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ZWX180

2.14 B RP 22 N E I ARHE Conditions Tout : 0%  —~
Inrush current characteristics 50 % S
100 % ——
Tout(100%)=FL5
Ta : 25°C

Vin : 100 VAC
60

1 S I e L R R

T T S e s ST e e T ELEEER R SEES

30 e S .

Inrush current (A)

0.01 0.1 1 10 100

Brown out time (sec)

Vin : 200 VAC
60

I R e T R L Stk EEEEERER SR PEP PR LR

Inrush current (A)

0.01 0.1 1 10 100

Brown out time (sec)

X EREE. 2IREABREBAILMETHL,

Above data includes secondary inrush current.
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ZWX180

2.15 AJ1EFIEE
Input current waveform Conditions Tout : 100% (FL5)
Ta :25C

Vin : 100 VAC

< Tin

« Vin

SADIV | 5ms/DIV

Vin : 200 VAC

DK Main3 250k >3

< Iin

«— Vin

SADIV | 5ms/DIV
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2.16 BRI

Harmonic current (A)

Harmonic current (A)

ZWX180

Input current harmonics

10.000

1.000

0.100

0.010

0.001

10.000

1.000

0.100

0.010

0.001

Conditions Vin : 100VAC
Tout : 100% (FL2)
Ta : 25C

N IEC61000-3-2 Limit (Class D) E

Input Power=194.1W

5 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 : 25C

——— IEC61000-3-2 Limit (Class D) =

N Input Power=187.9W

5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 40

Harmonic order
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ZWX180
2.17 U — 27 E R

Leakage current characteristics

Conditions f:50Hz
Tout : 0% ==------
1 1060%
: Tout(100%)=FL2
Ta :25C
Equipment used : MODEL 3156 (HIOKI)
(IEC60950)

0.5

Leakage current (mA)

0.0
80 120 160 200 240 280
Input voltage (V)
Conditions f:60Hz
Iout: 0%  --------
1 100%
: Tout(100%)=FL2
Ta :25C
Equipment used : MODEL 3156 (HIOKI)
(IEC60950)

0.5

0.4
<
=
=z 03
5
3
o 02
£
K

0.1

0.0

80 120 160 200 240 280

Input voltage (V)
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ZWX180
218N Y v T A R
Output ripple and noise waveform Conditions Vin : 100VAC
Ta : 25°C

NORMAL MODE

V1:+3.3V | - ) fout : 100 % (FL2)

50mV/DIV 2us/DIV

Tout : 100 % (FL3)

V3 +12V | | | Tout : 100 % (FL4)

50mV/DIV 2us/DIV

DENSEI-LAMBDA T-40



ZWX180
218 AN Y v Tl A R
Output ripple and noise waveform Conditions Vin : 100VAC
Ta : 25°C

NORMAL MODE

V4. -12V _ » | Tout : 100 % (FL2)

20mV/DIV 2us/DIV
V5 : +5VSB] | Tout : 100 % (FL2)

50mV/DIV ~ 2us/DIV
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ZWX180

Y7

218 AV w T, A X

: 100VAC

Vin

Conditions

Output ripple and noise waveform

25 C

N MODE

NORMAL + COMMO

100 % (FL2)

Tout

+3.3V |

.

| V1

50mV/DIV

100 % (FL3)

Tout

+5V

V2

100 % (FL4)

Jout

2us/DIV

50mV/DIV

+12V |

| v3

2us/DIV

50mV/DIV

T-42
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ZWX180

218 AV v TN A RETE
Output ripple and noise waveform Conditions Vin : 100VAC
Ta : 25C

NORMAL + COMMON MODE
V4. -12V - Tout : 100 % (FL2)

V5:+5VSB| | - Tout : 100 % (FL2)

" 50mV/DIV | 2us/DIV
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ZWX180
2.19 A Z LS A B

Stand by current characteristics Condition Ta: 25°C

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

0.20

016 S N . S S

0.12 fogere T :

0.08 oo T T T T T T T T

Input current (A)

004 o S e

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)

Control ON
Io =FL1 : Only V5 Output 2A

0.30

0.24

0.18

0.12

Input current (A)

R e e s SR S

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)
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ZWX180
2.19 A X N A B

Stand by current characteristics Condition Ta: 25°C

Control OFF (No output excent VS)
Io=FL1 (All output CH=0A)

0.20

016 [emererirmsensmsee e

T T TR e

0.08

Input current (A)

0.04 | =

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 Qutput 2A

0.20

0.16

0.12

0.08 S P s ]

Input current (A)

004 A P N

0.00

80 100 120 140 160 180 200 220 240 260

Input voltage (VAC)
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ZWX180

Vin 1 100VAC

Conditions

£ 100% (FL4)

:25°C

Tout

Ta

VCCI Class B
P Limit

VCCI Class B
AV Limit

VCCIClass B
P Limit

VCCIClass B
AV Limit

30.00

[Pz

1

[ERCRV

}E

T-46
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Nl

1
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2.20 EMI%FE

Electro-Magnetic Interference characteristics

Conducted Emission
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Limits of EN55011-B and EN55022-B are the same as VCCI Class B.
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: 100% (FL4)

1 230VAC
:25°C

ZWX180

Tout
Ta

Vin

Conditions

L= R

Electro-Magnetic Interference characteristics

Conducted Emission

2.20 EMI5E
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VCCIClass B
P Limit
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EN55011-B, ENS5022-BD R EEIXVCCI Class BOE
Limits of EN55011-B and EN55022-B are the same as VCCI Class B.
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2.20 EMISs

Electro-Magnetic Interference characteristics

MEE R

Radiated Emission

HORIZONTAL:

VERTICAL:

[y wdmil

Conditions

Vin
Tout
Ta

70

ZWX180

: 100VAC
: 100% (FL4)
:25°C

VCCIClass B

QP Limit

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

Electro-Magnetic Interference characteristics

Hew BRI

Radiated Emission

HORIZONTAL:

VERTICAL:

Conditions

Vin
Tout
Ta

ZWX180

1 230VAC
- 100% (FL4)
:25°C

VCCIClass B

3000
[rHz]

QP Limit

VCCIClass B
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EN55011-B, EN55022-BOREEEIZVCCI Class BOIREE & R U
Limits of EN55011-B and EN55022-B are the same as VCCI Class B.
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