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Terminology used

Vin - Input Voltage

Iin - Input Current

A\’ - CHI Output Voltage (5V)
V2 - CH2 Output Voltage (24V)
Gl - CH1 Output Voltage (GND)
G2 - CH2 Output Voltage (GND)
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ZWD225PAF
1. EVALUATION METHOD

1-1 Circuit used for determination

(1) Steady state data

Sw g ot e .
V1
: Shunt Res.
$ VR
|
; Gl
i +V2
C’\D ! Shunt Res.
AC | D.UT VR
[
i G2 =
[ !
! +R 0 '
-R 0—:41: C1 : 22yF Electrolytic Capacitor
! C2 : 220pF Electrolytic Capacitor

Controlled temp. chamber

(2) Warm up voltage drift characteristics

: ............. :Vl__ ] c1 \/v\/

Shunt Res.

Gl

+V2

N+

Rol L]
-R 01— C1 : 22uF Electrolytic Capacitor

C2 : 220pF Electrolytic Capacitor

Controlled temp. chamber

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

Same as steady state data
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ZWD225PAF

(4) Over voltage protection (O.V.P.) characteristics

oW prer— I C1 SW
o i(A) : 5 AC Vi1 oo
. +
; [ zz 2! 6.0V~7.25V
' Gl J
C2 SHW/
D.U.T +
zz 7-1 28.8V~34.8V
G2 ¢
i
+R 0
R 0 ! C1 : 22F Electrolytic Capacitor
i C2 : 220pF Electrolytic Capacitor
Controlled temp. chamber
(5) Output rise characteristics
Digital power meter
S S v ¥ My c
[ AC + Shunt Res.
i | zz VR
I
Gl
[ i C2
; : +V2
== zz
@ - O R
G2 C
+R 0
R O I C1 : 22pF Electrolytic Capacitor
‘E AC C2 : 220pF Electrolytic Capacitor

(6) Output fall characteristics
Same as Output rise characteristics
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(7) Dynamic line response characteristics

Digital power meter

————

AL L ac

Programmable
AC source

©

TAC

D.U.T

ZWD225PAF

C1

N+

Shunt Res.
VR

C2

N+

Shunt Res.
VR

ol ]
R 0]

(8) Dynamic load response characteristics

Digital power

SwW
" o

eter

")AC

©

9

fAC

D.U.T

+V2

G2 C

+R O
R 0

C1 : 22pF Electrolytic Capacitor
C2 : 220pF Electrolytic Capacitor

]

DENSEI-LAMBDA

Dynamic
cl Dummy
AANS— Load
Shunt Res.
Zi% Load 1 inl
Load 2
]
o
AR A
unt Res.
Z% Load 1 TL
L0a|d2
Current probe Dynamic
Dummy
Load

C1 : 22pF Electrolytic Capacitor
C2 : 220pF Electrolytic Capacitor
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ZWD225PAF

(9) Inrush current characteristics

Digital power meter

SW |~ cl
oo ' N 5 V1 O /—\/.V\/_\
; l + Shunt Res. %
! i zz VR
I
. _ Gl
. . C2
g AC - I D.U.T z % unt Res. VR
G2 ¢
+R 0
-R o I C1 : 22yF Electrolytic Capacitor
D AC C2 : 220pF Electrolytic Capacitor

Current probe

(10) Leakage current characteristics

Sw
"o o +V1
J) AC Shunt Res.
VR
Gl
+V2
= D.U.T Shunt Res.
O "
G2 C
+R 0— _
R o__:l C1 : 22pF Electrolytic Capacitor
WL AC FG C2 : 220pF Electrolytic Capacitor

___.I Leakage current meter l——

DENSEI-LAMBDA T-4



ZWD225PAF

(11) Output ripple and noise waveform
a) NORMAL MODE (NORMAL PROBE), BW = 20MHz

Digital power meter
SW (o
"o : O ! 5 AC Vi .
i ! Zz Cl
. I
: ' Gl I
! +V2 O
! +
C9 I D.U.T zz C2
AC I
G2 O—
«— L1 —>
+R 0—:—,
-R 0

]BAc

C1 : 22pF Electrolytic Capacitor
C2 : 220pF Electrolytic Capacitor

L1:150mm
b) NORMAL + COMMON MODE (NORMAL PROBE)
Digital power meter
W e W YW WG -
! i
i i zz CI_ZVR ()
Lo Gl ZL
i +V2 O
! +
~ , D.UT zz CIZ2 VR
@ 3 O
G2 O
«— [.1 —>
+R 0]
ol ]
T AC FG
T
l— L2 —|

C1 : 22pF Electrolytic Capacitor
C2 : 220pF Electrolytic Capacitor
L1:150mm

L2: 300mm

DENSEI-LAMBDA - T-5



ZWD225PAF

(12) Electro-Magnetic Interference characteristics

(a) Conducted Emission Noise

AL Plate
(Earthed)
LISN 50 ohm/ 50uH
SPECTRUM ANALYZER N\
EMI TEST RECEIVER POWER CORD
RF RELAY MATRIX \ STAND H = 80cm
N .

INPUT
\ |
7757 METAL '—|—I LINE
EARTH GROUND FILTER
PLATE

(b) Radiated Emission Noise

D=3m
AL Plate
ot (Earthed)
STAND |<r
(BICONICAL
ANTENNA)
H = 80cm
\ SPECTRUM ANALYZER TURN TABLE
\_EMI TEST RECEIVER A
RF RELAY MATRIX S

Input

l  J
77'77 o _l_|__|—° Line
METAL

EARTH GROUND FILTER
PLATE

DENSEI-LAMBDA T-6



1-2 List of equipment used

ZWD225PAF

No |Description Manufacturer Model No.
1 |[Oscilloscope IWATSU SS-7810
3 |Digital oscilloscope YOKOGAWA ELEC. DL1540L / DL1740
5 |Digital volt meter FLUKE 891V, 871V
6 |Digital watt/current/volt meter VOLTTECH PM3000A
HIOKI 3182
7 |Dynamic dummy load TAKAMISAWA PSA-150D
CHROMA 363030
KIKUSUI PLZ152WA / PLZ72W
Autotransformer YOKOYAMA B-50 10KVA
Controlled temp . chamber ESPEC PMS-P101
10 |Current probe/ amplifier TEKTRONIX A6303/TM502A
11 |Shunt resistor YOKOGAWA 2215
12 |Leakage current tester YOKOGAWA ELEC. 3226
13 |AC power source / Analyzer KIKUSUI PCR4000L
14 |Programmable AC source HEWLETT PACKARD 6813A

DENSEI-LAMBDA
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2. CHARACTERISTICS
2-1 Steady State Data

ZWD225PAF

(1) Regulation - Line and Load, Temperature Drift Conditions Ta=25°C
12 =9A
1.1 Regulation - Line and Load
VI(5V) 11 Vin || 85 VAC | 100 VAC| 132 VAC||  Line Regulation
0% | 4988 | 4980 | 4.989 0.001 : 0.020%
50% 4.988 4.988 4.989 0.001 : 0.020%
100% 4.988 4.988 4988 0.000 & 0.000%
Load [ o4 oo T o0l 000 v —— tav
Regulation 100%|| 0.000% | -0.020% | -0.020%
1.2 Temperature Drift Conditions Vin = 100VAC
I1 =5A
I2 =9A
Ta || -10°C 25°C 50°C ||  Temp. Stability
Vout [ 4.993 4,988 5007 || 0.019 : 0.38%
1.1 Regulation - Line and Load Conditions Ta =25°C
I1 =5A
V2(24V) Nﬂ 85 VAC | 100 vac| 132 vAC|  Line Regulation
0% 23.992 | 23.992 | 23.993 0.001 ! 0.004%
50% 23978 | 23.978 | 23.978 0.000 i 0.000%
100% 23.974 | 23.974 | 23.975 0.001 ! 0.004%
Load I 0%f 0018 1 0018 | -0.018 |85V <> 132V|
Regulation 100%} -0.075% | -0.075% | -0.075%

1.2 Temperature Drift Conditions Vin = 100VAC
11 =5A
12 =9A

( Ta [[ -10°C 25°C 50°C )| Temp. Stability |l

I Vout [[ 24.001 | 23974 | 23.951 || 0.050 : 021% ||

DENSEI-LAMBDA T-8



ZWD225PAF
2. CHARACTERISTICS
2-1 Steady State Data

(1) Regulation - Line and Load, Temperature Drift Conditions : Ta =25°C
12 =9A
1.1 Regulation - Line and Load
VIGY) Nﬂ 170 VAC| 200 VAC | 265 VAC|| _ Line Regulation
0% [ 4990 | 4990 [ 4.991 0.001 | 0.020%
50% 4.989 4.989 4.990 0.001 0.020%
100% 4.989 4.989 4.989 0.000 i 0.000%
Load I 0%]| -0.001 | -0.001 | -0.001 [[170v «—— 265V]
Regulation 100%|| -0.020% | -0.020% | -0.020%
1.2 Temperature Drift ' Conditions :  Vin =200VAC
11 =5A
12 =9A
Ta || -10°C 25°C 50°C Temp. Stability
_ Vout [ 4.993 4.989 5.007 0.018 { 0.36%
1.1 Regulation - Line and Load Conditions : Ta =25°C
Il =5A
V2(24V) | 2 ——— Vin [170 vac[ 200 vac] 265 VAC]  Line Regulation
0% 23.990 | 23.991 | 23.991 0.001 0.004%
50% 23.977 | 23.978 | 23.978 0.001 0.004%
100% 23.973 | 23974 | 23.974 0.001 0.004%
Load I 0% -0.017 | -0.017 | -0.017 170V <—— 265V
Regulation 100%l]| -0.071% | -0.071% | -0.071%

1.2  Temperature Drift Conditions  : Vin = 200VAC
11 =5A
12 =9A

( Ta -10°C 25°C 50°C ||  Temp. Stability ||

( Vout 24002 [ 23974 | 23950 || 0.052 { 0.22% ||

DENSEI-LAMBDA o - - T-9



ZWD225PAF

2-1 Steady State Data

10°C

Ta = 25°C
Ta = 50°C
Io = 100%

Ta=-

Conditions

(2) Output Voltage And Ripple Voltage Vs Input Voltage

V1(5V)

(Aw) a8ejjoA orddry

g 8 8 & o o
(o] N — - o0 <t (=]

t f f t f

I ! I | I

I ! I | I

I ! I | I

I | I | I
| _ | | ___
! | | U .1|
| ) _ Vo

I I | |
N
| ) ” o
_ : “ R
e :-
I g, :
2 | | | m_ :
E A
o I | I o ! '
> I I I a ! 1
=y S i i st~ rad & K
.mn | I I m_ _.
=3 1 | I I _
O i I I | _-
l 1 | | _.
_ " _ N
I S TR & I &
1 I 1 i 1!
1 i ( i 11

| | | |

| | I I
r t I I I hk

i | | |
||||| e g QI UG

I I | | I

| | | | |

| | | | |

I I | I |

I I | ! |

I I ! | |

I I ] | |
s © = = o o o
O vy <t on ('] — (=1

(A) 28230 IndinQ

150 200 250 300

Input Voltage (VAC)

100

V2(24V)

(Aw) oFeyjoA opddry
[=3 (= [ (= (=
S e S A S o
[ o~ I3 — —- 7 =}
i i i i i
I | ! | I
| I i | 1
I 1 I I I
I I I | |
) 1 | 1 1
I | i | '
||||| 4---t-———F -l -— =~
! | ! | __
I I | |
! I I ) i
| | | !
_ _ _ ) __
[ 1 [ ! '
| | I !
lllll 4-"—-"—"1T-"~—~-~-~rFr-" - --- -7
| I I I H
| | I I '
1 1 | [ __
I I i |
I ! | | ".
I | I |
] | | I :
||||| _I||||—|IT\HVK|||_||||-|—||||
t 1 | 1 .-
! 1 | 1 |
] I I | .
i | | | .
1 1 l | 1
I I I I '
! | | ) H
..... N I e i Wbl | Rl
I | | I '
1 ) 1 I i
I I | I
I 1 I |
| i I |
| I I |
||||| _|||||_||1|W|||M_|||||llll..
I | | | |
I | I | I
| I | | |
| | i | |
I | | | |
I | | | |
I | | ! I
=3 ) o %) = s} o
@A N x —_ —
(A) o3mj0A Mding

150 200 250 300

Input Voltage (VAC)

100

T-10
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ZWD225PAF

2-1 Steady State Data

Ta =25°C

Vin

Conditions

(3) Efficiency And Input Current Vs Output Current

85VAC

100VAC
200VAC
265VAC

(%) Aoudronzg
g8 g 8 g 8 o
" ! ! !
] I ] |
| _ |
1
b
i1
v
%
|
5
=]
[Say |
..... 1
1)
Y
\
'
3
...... \
H
I
I
- -

(V) o) mduy

40 60 80 100 120
Output Current,Iout (%)

20

T-11
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ZWD225PAF

2-1 Steady State Data

25°C
Vin =85VAC

Ta=

Conditions

(4) Power factor And Input Current Vs Qutput Current

100VAC
200VAC
265VAC

10)08q 10MOJ
S o % = ©
— (=] (=] < (=3
m m _ _
| | | !
| | | i
| | ( !
| | | !
| | | !
| | | !
|||||| S S S S
o _ﬂ/ “ w
[ | i A
-3 I U A
2| | I
% ' “ \ | Yl
R LA S W bs o
2
S
Ly .
] . ! '
. . | P
. | )
...... N, be--
. s | .
Vot v
. \
. ! o
....... B D B P
1\ .“a. ' 3 o
| Al | i .-
| R v
| Y | | "

! A | |
|||||| ! ﬁ:f:xx:_l.::._-w-ﬁl
| 1 | |
| | ) |
| | | |
| | I !
| | ! t
| | | 1
| | | i
* + o e~ ~ o

(v) yuanny) indug

60 80 100 120
Output Current,lout (%)

40

20

T-12
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ZWD225PAF

2-2 Warm Up Voltage Drift Characteristics

Ta =25°C

Conditions

Vin = 100VAC

Il =5A
12 =8.33A

V1(5V)

1.0

(%) e8moA mding

05 fp---mo oo
-1.0

500

Time (Min)

V2(24V)

1.0

(%) a8ei0A mding

-1.0

500

Time (Min)

T-13
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Z\WD225PAF
2-3 O.C.P. Characteristics

Conditions : Ta =25°C
Vin = 85VAC _
=100VAC ————-—
=200VAC  --------
=265VAC ————
V1(5V)
12=8.33A
6
5
(5]
&
S3 N\
5
=3
3 2] >
1 /
0 ; ;
0 50 100 150 200 250
Output Current (%)
V2(24V)
11=1.8A
30
25 - ~ —
S0
[}
&
g 15
5
o
510
o
5
0 ; ; ; ;
0 50 100 150 200 250 300 350

Output Current (%)

DENSEI-LAMBDA T-14



Z\WD225PAF
2-3 0O.C.P. Characteristics

Conditions : Ta =-10°C ——
Ta = 25°C  -------
Ta = 50°C ——-—--
Vin = 100VAC
V1(5V)
12=8.33A
6
5 \
S N
g \
s 3 NN
2 N
> 2 b 2
© AN
1 i
0
0 50 100 150 200 250
Output Current (%)
V2(24V)
11=18A
30
25

Output Voltage (V)
& S

-
”

T

\ N
10 =
- ,7
5 .= —
0 : : :
0 50 100 150 200 250 300 350

Output Current (%)
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2.4 O.V.P. Characteristics

ZWD225PAF

Conditions

Ta =25°C
Vin = 100VAC

I1 =0A

12 =0A

<+—— QOVP

Trip Point

V1 (5V) Time Base

1V /DIV 2s / DIV

OVP Trip Point : 130%

KL Huin?lﬂk >

T<< Mains 10k 55 ©

o s e | T VO S SO SN SRR
N N S - V]

+= KR LT LD R CERPRRP P SRR -+

GND

<+ OVP

Trip Point

- V2

V2 (24V) Time Base

5V /DIV 2s/ DIV

OVP Trip Point : 129%

DENSEI-LAMBDA
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ZWD225PAF
2-5 Output Rise Characteristics

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

Vin : 200VAC(C)
Vin : 265VAC(D)
Il :0A
12 :0A
DC B A Ta :25°C
V1(5V)
..................................... R R T Y bt
- Gl
+————— Vin
2V/DIV I 50ms/DIV
V2(24V)

«—— V2

-—(G2

l i iR i 'H j i <—Vm

10V/DIV | 100ms/DIV

DENSEI-LAMBDA T-17



2-5 Output Rise Characteristics

ZWD225PAF

Conditions

Vin : 85VAC(A)
Vin : 100VAC(B)
Vin : 200VAC(C)
Vin : 265VAC(D)
Il :5A

12 :9A

Ta :25°C

- V1

2V/DIV

[ somsDIV

10V/DIV

I 100ms/DIV

DENSEI-LAMBDA

QG2

<«— Vin
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ZWD225PAF

2-6 Output Fall Characteristics

Conditions :

Vin :
Vin :
Vin :
Vin :

11
12
Ta

85VAC(A)
100VAC(B)
200VAC(C)
265VAC(D)
:0A

:0A
1 25°C

-—— Vi

A

WDV | 2sDIV

Gl

<—— Vin

10V/DIV | 1s/DIV

DENSEI-LAMBDA
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2-6 Output Fall Characteristics

ZWD225PAF

Conditions

Vin :
Vin :
Vin :
Vin :

I1
12
Ta

A

85VAC(A)
100VAC(B)
200VAC(O)
265VAC(D)
:5A

:9A
:25°C

—— V1

Gl

2V/DIV

I

50ms/DIV

ATCD
L]
[T 11

10V/DIV

20ms/DIV

DENSEI-LAMBDA

<«—— Vin
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ZWD225PAF

2.7 Output rise characteristics with ON_OFF Control

V2

CNT

V2

CNT

Conditions

1 << Mainz200k >>:

Ta =25°C
12 =0A
Vin =100 VAC

QG2

< Gl
Ta =25°C
12 =9A

Vin =100 VAC

Ll TR OO T SO ™. oo SN S
CNT V2 Time Base
5V / DIV 10V / DIV 20ms / DIV
Conditions
<< I'Iuin;}ZDﬂk >>§
B g e

—@G2

Gl

CNT V2 Time Base

SV /DIV 10V /DIV 20ms / DIV

DENSEI-LAMBDA
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ZWD225PAF

2.8 Output fall characteristics with ON_OFF Control

V2

CNT ——»

Conditions

HEXY Nuin_)500k ))E

Ta =25°C
12 =0A
Vin =100 VAC

G2

A

V2

CNT —»

CNT V2 Time Base

5V /DIV 10V /DIV 10ms / DIV

Conditions

1 << MainzS00k >>:

Gl

Ta =25°C
12 =9A
Vin =100 VAC

— (G2

CNT V2

5V /DIV 10V /DIV

DENSEI-LAMBDA
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ZWD225PAF

2-9 Hold Up Time Characteristics

Ta =25°C

Conditions

Vin = 100VAC

200VAC

V1(5V)

80 100

60

Output current (%)

40

V2(24V)

Output current (%)

T-23

DENSEI-LAMBDA



ZWD225PAF

2-10 Dynamic Line Response Characteristics

Conditions . Ta=25°C
11 =5A
12 =9A
Vm 85<—>132VAC
2 < Vi
“nnnnﬂﬂﬂﬂﬂﬁnﬂﬁﬂnnnnnannnn&ﬂnhﬂéﬂﬂnnannnnannnnﬁﬂﬂhﬂ < Vin
”’W”WUUUUUUUUUUW”"WWWUUUUUUUUUUWWWW””UUUU -
00mV/DIV : IZ : 100ms/DIV:
+0.16%/-0.16%
_ Vin = 170§=>26_5 VAC
- « Vl

~100mVDIV | 100meDIV

+0.16%/-0.2%

DENSEI-LAMBDA
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ZWD225PAF
2-10 Dynamic Line Response Characteristics

Conditions . Ta=25°C

T T
. .
JAL Ll
o

Vin = 170<=>265 VAC
: T << Ma >t :

<+«—— Vin

iH
—_—
-
=
-—
=
P
P
-
-—
Ko
-
——
B
P
R
e
-
-
-
L —
-
-—
-
-
R
e ——
—
—
R
o=
—_—
P —
-
N
ﬂ"—_
ﬂ‘_-..
_—
—_—
=
e
-
-
——
-
e
s
L=
P

“100mVDV | 100meDV
+0.21%/- 0.25%
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2-11 Dynamic Load Response Characteristics

£=100Hz

ZWD225PAF

Conditions : Vin =100VAC

Load current tr = tf = 50pS

25A€—> 5A

Ta =25°C
12 =9A

v mn el s al s s sl nmpadnain g

wrarn g asleranfananfarapapraeiqeprn equriarunyan !T’ LEIRIR L LELALRI IR LA LR
-
FTRET ALY} l]i](l I I RITR IR TI R RS TR R X1} iﬂ“lfﬂlliil ldicanar il mani g

50mV/DIV

2ms/DIV

+0.9%

-0.98%

Load current tr = tf = 50uS

25A€—> 5A

AL NV TR ONTRTINTE]

rarefranenrayelnyynennyy

Gl anadina ag

[ISHATRITERY FINITFT) n; EITLXT u!

«— 11

s m st v ol g

s
snmvtvn[ .

396 643 22 41 nll{niinn“n ok nan ek and ag e il ag

50mV/DIV

200ps/DIV

+0.88%

-0.94%

DENSEI-LAMBDA
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2-11 Dynamic Load Response Characteristics

=100Hz

Load current tr = tf = 50uS
45A €<—> 9A

Conditions

ZWD225PAF

Vin = 100VAC
Ta =25°C
I1 =5A

Load current tr = tf = 50uS
0A €—> 14A
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2-12 Response to brown out characteristics

A =110ms
B =130ms
C=272ms

A=32ms
B=33ms

A B

ZWD225PAF

Conditions : Ta=25°C
Vin = 100VAC
I1 =5A
12 =8.33A

R f( Hﬂin_}ll.k »

T
R

Vin

2

. Time- Base

200V / DIV

2V /DIV

100ms / DIV

Conditions : Ta=25°C
Vin = 100VAC
I1 =18A
B 12 =9A

V2

Vin

V2

Time Base

200V / DIV

10V /DIV

50ms / DIV
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ZWD225PAF

2-12 Response to brown out characteristics

Conditions : Ta=25°C

Vin =200VAC
I1 =5A
12 =8.33A
A
A= 143ms
B =180ms
C=275ms
[T TR Ve, TR T T Ty
(LA 10 1
Vin - . - Vi ' -Time-Base‘
500V /DIV 2V /DIV 100ms / DIV
Conditions . Ta=25°C
Vin = 100VAC
I1 =1.8A
A B 12 =9A
. : i : : : : i « v2
B = 44 ms

Vin V2 Time Base
500V / DIV 10V /DIV 50ms / DIV
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ZWD225PAF

2-13 Inrush Current Waveform

Switch on phase angle

of input AC voltage
9=0°

Switch on phase angle

of input AC voltage
¢=90°

Conditions Ta =25°C
Vin = 100VAC
I1 =5A
12 =8.33A
I . v__f_v,nnannnnnnnnnnnnnn « fin
i WU “WWWWWWWW
A ................................................. <+«—— Vin

Tn [ Vi Time Base
10A/DIV 200V / DIV 100ms / DIV

<< MainiSok >>

<+«——— Vin

g ............................
Iin . . Viﬁ Tﬁnc Bz;se
10A / DIV 200V / DIV 100ms / DIV
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ZWD22SPAF

2-13 Inrush Current Waveform
Conditions . Ta=25°C
Vin =200VAC
11 =5A
12 =8.33A

o << Mainz100k >>:

Switch on phase angle
of input AC voltage
p=0°

<+«—— Vin

Tm | Vim |  Time Base
10A / DIV 500V /DIV__ | 100ms/DIV

1 << Mainz 100k >>:

Switch on phase angle
of input AC voltage
¢ =190°

.Iin ' . . Viﬁ . . Ti.me Bése
10A / DIV 500V / DIV 100ms / DIV
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25°C
11 =0A
12 =0A

12 =4.165A

I1 =25A
I1 =5A
12 =8.33A

ZWD225PAF
Vin = 100VAC

Ta

Condition :

T-32

Brown out time (sec)

DENSEI-LAMBDA

2-14 Inrush Current Characteristics
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2-15

Input current Waveform

Vin = 100VAC

ZWD225PAF

Conditions

T << MainF 10K 33 ¢

-Iin Vm B Tiﬁle Béée
5A/DIV 200V / DIV 5ms/ DIV
Vin = 200VAC

BT R

Ta =25°C
I1 =5A
12 =8.33A

<+—— Vin

Tin Vin Time Base
2A7 DIV 200V / DIV 5ms / DIV
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ZWD225PAF

2-16 Input Current Harmonics

Conditions Ta =25°C
Vin = 100VAC
I1 =5A
12 =8.33A

10

A S&,\ EN61000-3-2 LIMIT (class A)

Harmonic Current (A)

1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39

Harmonic Number
Conditions Ta =25°C
Vin = 230VAC
11 =5A
12 =8.33A
10 +
S N EN61000-3-2 LIMIT (class A)
£
=3
&}
=
g 0.1
=
0.01
0.001

1 3 5 7 9 11 13 1517 19 21 23 25 27 29 31 33 35 37 39
Harmonic Number
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ZWD225PAF

2-17 Leakage Current Characteristics

I1 =0A
12 =0A

Conditions :

I1 =5A
12 =521A

Ta =25°C

Vin = 85VAC ~ 265VAC

f=50Hz

P

@ e e e me-=n

1.00

0754 ---mnenn-
050 -v-mmmnn-

(vw) yuorn)) a8exes]

025 1 -

0.00

280

160
Input Voltage (VAC)

80
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ZWD225PAF

2-18 Output Ripple And Noise Waveform

Conditions

NORMAIL MODE

1 << Mainz25k >>

0mV/DIV____ | 5us/DIV

19.2mV (Vp -p)

Conditions

<< Maini25k >>

" 20mV/DIV | 5us/DIV
42mV (Vp p)

DENSEI-LAMBDA

Ta =25°C

Vin = 100VAC

11 =5A
12 =8.33A

Ta =25°C

Vin = 100VAC

I1 =18A
12 =9A
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ZWD225PAF

2-18 Output Ripple And Noise Waveform

Conditions

COMMON + NORMAL MODE

1 << Main325k >

“10mV/DIV | 5us/DIV

47mV (Vp -p)

Conditions

1 << Mainz25k >> :

20mV / DIV | 5us / DIV

56mV (Vp -p)

DENSEI-LAMBDA

Ta =25°C

Vin = 100VAC

I1 =5A

12 =8.33A

Ta =25°C

Vin = 100VAC

I1 =18A
12 =9A
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ZWD225PAF
2-19 Electro-Magnetic Interference Characteristics
(a) Conducted Emission Condition :  Vin = 100VAC
Il =5A
12 =8.33A
Ta =25°C

dBuV

80 VCCI Class B

70 .. / QP Limit

60 T A~ \ - i _- — - | VCCIClassB .

50 g T : I D AV Limit
Point A 30 ! |

(0.23MHz) 20 A AL AR
Ref. | Limit |Measure|| 10 | :
Data | (dBuV) | @Buv) || o

QP 63 46 1 10

AV 53 45.6

Phase : L

dBuVv
80

: L VCCI Class B
0. | |~ QpLimit

—_—— = VCCI Class B
3 ‘ T AV Limit
— =

"

B |
| W

Point B

(0.228MHz)
Ref. Limit | Measure
Data | (dBuV)| (dBuv)|| O
QP 63 44.4
AV 53 439

Phase : N
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2-19 Electro-Magnetic Interference Characteristics

ZWD225PAF

(a) Conducted Emission Condition Vin =230VAC
I1 =5A
12 =8.33A
Ta =25°C
dBuV
80 -
00 VCCI- C.lass B
.~ QP Limit
o VCCIClass B
. o AV Limit
g,
Point A '
(0.188MHz) ﬂ
Ref. A" Measure 10
Data | (dBuV) | (dBuV) o
QP 64 | 483 1 10
AV 54 46.3
Phase: L
dBuV
80 VCCI Class B
70 |~ QP Limit
VCCI Class B
AV Limit
Point B
(0.23MHz)
Ref. Limit |Measure 10
Data | (dBuV) | (dBuV) 0o
QP 63 46 ! 10
AV 53 45.7
Phase : N
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2-19 Electro-Magnetic Interference Characteristics

ZWD225PAF

b) Radiated Emission Condition :  Vin =100VAC
I1 =5A
12 =8.33A
Ta =25°C
HORIZONTAL :
dBuV
80
70
60 VCCI Class B
50 QP Limit
40
Point A
30
(125MHz)
Limit | Measure| oq
(dBuV) | (dBuv)
40 | 208 |
0
50 100 150 250 300
VERTICAL :
dBuV
80
70
60 VCCI Class B
50 QP Limit
40
Point B AN
(126MHz) 3°Umw
Limit | Measure| oq Y
(dBuV) | (dBuv)
a0 | 310 | |
0 i

50 100 150
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250 300

T-40



ZWD225PAF

2-19 Electro-Magnetic Interference Characteristics

b) Radiated Emission Condition :  Vin=230VAC
11 =5A
12 =8.33A
Ta =25°C
HORIZONTAL :
dBuV
80
70
60 VCCIClass B
_~ QP Limit
50 =
40K T T
Point A (T Y. W i il
307y AW
(32MHz) A i
Limit | Measure| oq
(dBuV) | (dBuv)
10
40 26.3
0 \
50 100 150 200 250 300
VERTICAL : dBuV
80
70
60 VCCIClass B
o -~ QP Limit
40 _l— T
Point B %0 [ o i S Y T Y
(32.5MHz) \j\,‘ A MWWWMWWW
Limit | Measure| 5q il bt ﬁ
(dBuV) | (dBuv) i
40 31 10 ‘
0 1 Eogededd 1 !
50 100 150 200 250 300
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