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1. HIEHIE Evaluation Method

1-1. HEFEE  Circuit used for determination

ZWP300-650

HEE]E 1 Circuit 1 used for determination

- HRAERME Steady state data
< BFEERNUZ MM Warm up voltage drift characteristics
- PR FRF IR R Hold up time characteristics
SIS B R Output voltage rise characteristics
P RVASEN/NIL ST S Output voltage fall characteristics
- W EE L PR A R M Over current protection (OCP) characteristics
< 1 FE R PR At e Over voltage protection (OVP) characteristics
« N7 EE s e Response to brown out characteristics
- N VERIE Y Input current waveform
ERTEE
FOR T — AR Controlled temperature chamber

Digital power meter

CVCF

i n—7
Current probe

HEE]#2 Circuit 2 used for determination

CEPEINE (B2 ZE) K5t Dynamic load response characteristics

T IUHNIRT — A=K
Digital power meter

CVCF

[l

At

Load %

T NPT
Shunt resistor
W 0—
Current probe B AR

Load

1

2

Il

Ol =

’\/W .
Tx U MEST

Shunt resistor

TDK-Lambda

Dynamic dummy load
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ZWP300-650

HEE]#3 Circuit 3 used for determination
AN — I (B2 NEE) I Inrush current waveform

FOHNINT —A—H
Dlgizll power meter

o L W

SWIL | At
A | Load
|
CVCF I P.S. @ O
O— |
| o e e o o =
AC v O= ¢
- Ty NERT
B 2—7 Shunt resistor

Current probe

H7E[E]#4 Circuit 4 used for determination
< E AP A% Sy Input current harmonics

T IOHNIRT — A=Y
Digital power meter

: Load
CVCF Harrpomc /
Flicker o

S—— analyzer I

R

T ML

Shunt resistor

HIZE A #5 Circuit 5 used for determination
U— 7@k Leakage current characteristics
FIORJNT — A=K
Digital power meter
—JJ AC AC
=ty

Load é

(o2 N
U—@Eiiat
CVCE Leakage
current

meter
L_OAC AC
Kt % FG 1 T M
Isolation
transformer
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HEE]#6 Circuit 6 used for determination

VT AR Output ripple and noise waveform

TIUHNINT — A K
Digital power meter

CVCF

150mm

Coaxial cable
1.5m 50Q

Cl1:0.1uF Cap., Film
C2:100uF Cap., Elect
C3:4700pF Cap., Cera

R :50Q

TDK-Lambda

Afar
Load

ZWP300-650

Oscilloscope
Bandwidth : 100MHz

C3
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B EAE AL Configuration used for determination

EMI test §
receiver and
spectrum
analyzer

b

FRACUAS TR A1 e
AMN 500/50uH

N

vt
D.U.T.(Earthed)

D=80cm

EIR—7 v
Power cable

=
Stand

ZWP300-650

-EMIF#:  Electro-Magnetic Interference characteristics
(a) HEE 0 7T (JFiE /4 X) Conducted Emission

TIVIMR —_— -
Aluminum plate T LR
(2m X 2m)
Vertical ground
¢ D=40cm S reference plane
H=80cm

L
h

Pt
Earth

!
N

o AT

ARFER M

Horizontal ground plane

B EA#E A Configuration used for determination

EMI test

receiver,

spectrum
analyzer and
pre amplifier

=

i

ToTF
Antenna

D=3m

e

ER T —7 v
Power cable

el

D.U.T.(Earthed)

AC Power supply

-EMIF#:  Electro-Magnetic Interference characteristics
(b) e EE SR (hdt /1 X) Radiated Emission

TR

Aluminum plate

Y=

Horizontal ground plane

TDK-Lambda

| PR A £ || B0

@ Turn table Stan

§ 7‘17 o ANEN

i Bt AC Power supply
Earth IR Hi i
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1-2. 5 I EMEER  List of equipment used

ZWP300-650

EQUIPMENT USED MANUFACTURER [ MODEL NO.
1 |DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. |DLM2054
2 |DIGITAL MULTIMETER KEYSIGHT 34461A
3 |DATA ACQUISITION KEYSIGHT 34970A
4 |DIGITAL POWER METER YOKOGAWA ELECT. |[WT310E
5 |DUMMY LOAD CHROMA 63112A
6 |SHUNT RESISTOR YOKOGAWA ELECT. |2215
7 |CVCF KIKUSUI PCR4000LE
8 |CVCF KIKUSUI PCR6000LE
9 |CVCF KIKUSUI PCR4000L
10 |LEAKAGE CURRENT METER SIMPSON 228
11 |CONTROLLED TEMP. CHAMBER ESPEC SH-662
12 |EMITEST RECEIVER ANALYZER ROHDE&SCHWARZ |ESR3
13 |EMITEST SPECTRUM ANALYZER ROHDE&SCHWARZ |ESR3
14 |PRE AMP. SONOMA 310N
15 |AMN SCHWARZBECK NNLKS8121
16 |ANTENNA ROHDE&SCHWARZ |CBL6111D

TDK-Lambda
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2. BT —# Characteristics

2-1. ¥+ Steady state data
(1) AJy-Afer-IREEZEE), ) s - EEWr e T

24V

30V

ZWP300-650

1. AJJ-EfiZ58) Line and load regulation St
Condition
Iout \ Vin 85VAC 100VAC | 200VAC | 265VAC Line regulation
0% 24.010V | 24.009V | 24.009V | 24.009V ImV 0.004%
50% 24.006V | 24.005V | 24.005V | 24.005V 1mV 0.004%
100% 24.002V | 24.001V | 24.001V | 24.001V ImV 0.004%
Load 8mV 8mV 8mV 8mV
regulation [ 0.033% | 0.033% [ 0.033% | 0.033%
2. JREZSHE) Temperature drift N
Condition
Ta -20°C +25°C +50°C Temperature stability
Vout 24.000V | 24.001V | 23.972V 29mV | 0.121%
3. i kLHh - WA E  Start up voltage and Shut down voltage ESGs
Condition
Start up voltage (Vin) T8VAC
Drop out voltage (Vin) 69VAC
1. AJJ- B4 Line and load regulation St
Condition
Iout \ Vin 85VAC 100VAC | 200VAC | 265VAC Line regulation
0% 29.948V | 29.946V | 29.944V | 29.943V SmV 0.017%
50% 29.944V | 29.942V | 29.941V | 29.940V 4mV 0.013%
100% 29.939V | 29.938V | 29.937V | 29.936V 3mV 0.010%
Load 9mV 8mV T7mV 7mV
regulation [ 0.030% | 0.027% [ 0.023% | 0.023%
2. R EZHE) Temperature drift N
Condition
Ta -20°C +25°C +50°C Temperature stability
Vout 29.942V | 29.938V | 29.921V 2ImV | 0.070%
3. kL Hh - HEWrFEE  Start up voltage and Shut down voltage ESGs
Condition

Start up voltage (Vin)

TIVAC

Drop out voltage (Vin)

68VAC

TDK-Lambda

Line and load regulation, Temperature drift, Start up voltage and Drop out voltage

Ta :25°C

Vin : 100VAC
Iout : 100%

Ta
Tout

Ta

Vin
Tout

Ta
Tout

:25°C
:100%

:25°C

: 100VAC
:100%

:25°C
:100%
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2. BT —# Characteristics

2-1. ¥+ Steady state data
(1) AJy-Afer-IREEZEE), ) s - EEWr e T

36V

48V

ZWP300-650

1. AJJ-EfiZ58) Line and load regulation St
Condition
Tout \ Vin 85VAC 100VAC | 200VAC | 265VAC Line regulation
0% 35999V | 35.997V | 35993V | 35991V 8mV 0.022%
50% 35.995V | 35.993V | 35989V | 35.987V 8mV 0.022%
100% 35992V | 35.989V | 35985V | 35985V TmV 0.019%
Load TmV 8mV 8mV 6mV
regulation | 0.019% 0.022% 0.022% 0.017%
2. JREZSHE) Temperature drift N
Condition
Ta -20°C +25°C +50°C Temperature stability
Vout 35950V | 35.989V | 35.973V 39mV | 0.108%

3. i kLHh - WA E  Start up voltage and Shut down voltage ESGs
Condition
Start up voltage (Vin) T8VAC
Drop out voltage (Vin) 66VAC
1. AJJ- B4 Line and load regulation St
Condition
Iout \ Vin 85VAC 100VAC | 200VAC | 265VAC Line regulation
0% 47.988V | 47.990V | 47991V | 47.992V 4mV 0.008%
50% 47.984V | 47986V | 47.987V | 47987V 3mV 0.006%
100% 47.983V | 47.983V | 47985V | 47.985V 2mV 0.004%
Load SmV TmV 6mV 7mV
regulation [ 0.010% | 0.015% [ 0.013% | 0.015%
2. R EZHE) Temperature drift N
Condition
Ta -20°C +25°C +50°C Temperature stability
Vout 47.926V | 47.983V | 47.998V 72mV | 0.150%

3. kL Hh - HEWrFEE  Start up voltage and Shut down voltage

Start up voltage (Vin)

T6VAC

Drop out voltage (Vin)

67VAC

TDK-Lambda

%
Condition

Line and load regulation, Temperature drift, Start up voltage and Drop out voltage

Ta :25°C

Vin : 100VAC
Iout : 100%

Ta :25°C
Iout : 100%

Ta :25°C

Vin : 100VAC
Iout : 100%

Ta :25°C
Iout : 100%
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ZWP300-650

(2) V7N I AREEXANTIERE Ripple noise voltage vs. Input voltage

100%
Ta :20°C

Tout :

ESE

Conditions

25°C

50°C

[e=——=—decaa.

T
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24V
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60 F-——-

(=]
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ZWP300-650

7t Efficiency and Power factor vs. Output current

(3) 2h - SRS

Vin : 85VAC

ESGS

Conditions

100VAC
200VAC
265VAC

Ta: 25°C

24V

100

60

40
Hi7JEBE Output current (%)

20

0
0.8
0.7

10108 10MOJ [/

(%) Koudroyyy skl

80

0

6
Output current (%)

40
it

HE

20

30V

100

60

40
H 718 Output current (%)

20

0
0
0.7

10108] 10MOJ sk [

(%) Kouoroyyy gl

80

0

6
¥ Output current (%)

40

HiE

20

S o ® o9

— (=} (=] (=} (=}
10108] 10MOJ k[

T T T T T

| | | | |

| 1 1 1 1

(=3
oo

(%) Kouroyyy gl

75

70

100

40 60
Hi 718 Output current (%)

20

80

0

6
Output current (%)

40

iz

20

48V

100

60

40
HiJFEH Output current (%)

20

10108 10MOJ [/

(%) Kouordugy  sklE

60 80

40
Hi 718 Output current (%)

20
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ZWP300-650

(4 NJ)E 1% J1%E W Input power vs. Output current

24V
=5
AJIEE Ir{;j‘tj i\z‘fjer
Input Voltage Tout : 0%
85VAC 0.2W
TO0VAC 0.2W
200VAC 0.2W
265VAC 0.3W
30V
=5
ANJJBE Ir{;j‘tj i\z‘fjer
Input Voltage Tout : 0%
85VAC 0.2W
TO0VAC 0.3W
200VAC 0.4W
265VAC 0.3W
36V
=5
AJIEE Ir{;j‘tj i\z‘fjer
Input Voltage Tout : 0%
85VAC 0.2W
TO0VAC 0.1W
200VAC 0.2W
265VAC 0.3W
43V
=5
AJIEE Ir{;j‘tj i\z‘fjer
Input Voltage Tout : 0%
85VAC 0.2W
TO0VAC 0.1W
200VAC 0.2W
265VAC 0.4W

AJ17E 7] Input power (W) AJI1EES) Input power (W) AJ1%E 7] Input power (W)

AJI1EES) Input power (W)

500
400
300
200
100

500
400
300
200
100

500
400
300
200
100

500
400
300
200
100

ESiE Vin: 85VAC  ----
Conditions 100VAC -.-.-
200VAC ——
265VAC — —-
Ta: 25°C
___________________________ ;3,‘:_{ S
/‘//
__________ S
0 20 40 60 80 100
Hi 7173 Output current (%)
T T T T T
| i | i i
L Lo __ Lo____ Lo ___ Lo ___ 1__
[ [ i [ [
[ [ [ [ [
-1
i i i i i
I | | | !
A N R =
I | | =" | |
=== r-——-= R ==
e
R i S B B
| | | | |
0 20 40 60 80 100
Hi /18 Output current (%)
T T T T T
i i i i i
L ____ L_____ Lo____ Lo____ 1_____ 1__
[ [ [ [ [
i [ i [ [
- __1__
| | | | |
I | I | :
“““ A R e =
i i | i i
- Fo——— r——— o=t ——t————— T--
| - i |
R = e s
| | ! | |
0 20 40 60 80 100
H 778 WE Output current (%)
T T T T T
i i i i i
L ____ L_____ Lo____ Lo____ 1_____ 1__
[ [ [ [ [
i [ i [ [
- __1__
| | | | |
I | I | j
I R R =
i i i i i
- Fo——— r————zt T ———— T--
e
e e
! ! ! ! !
0 20 40 60 80 100

H 778t Output current (%)
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ZWP300-650

(5) ANJJEFExIH 718 P Input current vs. Output current

100VAC
200VAC
265VAC

Ta: 25°C

Vin : 85VAC

eS8
Conditions

24V

oo
R A T T
et — =A== = ——
R
AV
BER A
R e
oo ny
ERRNA
It o
[ B B VIR |
R
SRR
BRERREL
Y

[ R A B
N T T B
O RSO S |
N N A
T A T B
I R N A
oo 1\
R A T T
| | 1 | | |
S oo 99 ae 9
O n T n AN — O

(V) yuormd nduy  WE [/

100

80

60

40

20

HI 717 Output current (%)

30V

(V) yuormo nduy UGB [

60 80 100

40
Hi 718 Output current (%)

20

36V

(V) yuormo nduy  WE [

60 80 100

40
H 778t Output current (%)

20

48V

Dol
IS A O T N
BRI
IR

[ I T N P
Lo1oAny "l_
B e e
A A S
A
B e o
EERR N
RRRRY
T
I N I R A |
[ N T N
| | | | oyl

[ R T

R T T A |
R SPSS  SPN S

[ R R A

R T R R

A A A

[ N T N

| | | | | |

S o9 9 9 99

O n T n AN — O

(V) yuormo nduy  WE [/

60 80 100

40
H 778t Output current (%)

TDK-Lambda
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2.2, WAERYT M 23, H IR A
Warm up voltage drift characteristics Hold up time characteristics
A Vin : 100VAC &M Vin: 100VAC  —:
Conditions Iout : 100% Conditions 200VAC S
Ta: 25°C Ta: 25°C
24V
0.4 1000
~ 03
< 0.2
:‘\\ e = 2 N
5% 00 - Z3 100 -
] -0.1 i 3=
Rz =S =
= 2 02 5 =
8 -03 2
-04 10
0 1 2 3 4 5 6 7 8 0 20 40 60 80 100
FEFfi]  Time (hours) HiJ)EE R Output current (%)
30V
0.4 1000
~ 03
< 0.2
NE >
AN 0.1 = 8 AN
3 15} = N
H® 00 P ;'j; g 100 -~
£ -0l 2E =
HE -02 R g
g 03 He
-0.4 10
0 1 2 3 4 5 6 7 8 0 20 40 60 80 100
¥R Time (hours) Hi 717 Output current (%)
36V
0.4 1000
9 0.3
~ & 02
N E —
279 01 w8 N
H & 00 = # 35 100
23 i E
Rz X o
TE 02 =3
8 -03 =3
-04 10
0 1 2 3 4 5 6 7 8 0 20 40 60 80 100
¥R Time (hours) Hi )& Output current (%)
48V
0.4 1000
~ 03
& 0.2
juan .
NE o =2 N
D8 00 ;.i;:g 100 -
*Egj; -0.1 ® <
#nE 02 R 3 —
g -03 He
-0.4 10
0 1 2 3 4 5 6 7 8 0 20 40 60 80 100
¥R Time (hours) HiJ17EH Output current (%)

ZWP300-650
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ZWP300-650

2-4. tHEEESED EVEEYE  Output voltage rise characteristics

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

b 5 IOM:O%H - g SR
RERE mEES
A= -
[ﬁB D I°ut:0%(_ ) A]?\?D fout : 100%
” | o () 3
]~ -——

TDK-Lambda 16/37



ZWP300-650

2-4. tHEEESED EVEEYE  Output voltage rise characteristics

AlifD ———|« Vout — A% ED i
|- ;;*’
s
[?]F»g)m — Vout— A|B<;D 1]
”J o | ?
w0 e

TDK-Lambda 17/37



ZWP300-650

2-5. tHEEESED F30EEYE  Output voltage fall characteristics

ESGE Vin : 85VAC (A)
Conditions 100VAC (B)
200VAC (C)
265VAC (D)
Ta: 25C
24V
Tout : 0% Tout : 100%
AB|CD ABlCD
m— [« Vout — ,
\ |
\\\\\M |
= | < oV —
_ [ vin =\ /)
<« m — \ \osslf
| VY
Vout : 10V/DIV Vout : 10V/DIV
5s/DIV 20ms/DIV
30V
Tout : 0% Tout : 100%
AB|CD 1 AB|CD
ey [« Vout —
e l—ov - =
le— Vin —| \ /| /
| VIRV,
Vout : 10V/DIV Vout : 10V/DIV
5s/DIV 20ms/DIV
TDK-Lambda 18/37



ZWP300-650

2-5. tHEEESED F30EEYE  Output voltage fall characteristics

ESGE Vin : 85VAC (A)
Conditions 100VAC (B)
200VAC (C)
265VAC (D)
Ta: 25C
36V
Tout : 0% Tout : 100%
ABlC 1 ABlCD
b | — Vout — ;
‘x\a\& H \":‘
T r—— 0V — =
«— Vln — \\ II \ I
! \/ \/
Vout : 20V/DIV Vout : 20V/DIV
5s/DIV 20ms/DIV
48V
Tout : 0% Tout : 100%
ABlCD ABlCD
——— |« Vout —
B | — 0V — =
‘ &
‘ VRV
Vout : 20V/DIV Vout : 20V/DIV
5s/DIV 20ms/DIV

TDK-Lambda

19/37



ZWP300-650

2-6. W FE IR ERFIME 2-7. 1 R R
Over current protection (OCP) characteristics Over voltage protection (OVP) characteristics
A Vin: 100VAC & Vin: 100VAC
Conditions Ta: -20°C = - = Conditions Io: 0%
25°C  —— Ta: 25°C
50°C = -—-
24V
s Vout = |——
on
> "
g 16 o oV — e — o e —
5 7
W8 //
i
R
7 0
0 50 100 150 200 250
Hi77# it Output current (%) Vout : 10V/DIV | 10s/DIV
30V
S Vout - [=———e
& 30 -~
£ ~ oV — —_—
g o
4 e
+ 10
E -
-R
7 0
0 50 100 150 200 250
Hi77# it Output current (%) Vout : 10V/DIV | 10s/DIV
36V
S
go 36 Vout —
g .
224 - 0V — e S I [
3 P /
12
R
7 0
0 50 100 150 200 250
Hi778& it Output current (%) Vout : 20V/DIV | 10s/DIV
48V
% Vout —
&0 48
g 32 i oV —
3 /
= 16
i
R
H 0
0 50 100 150 200 250
Hi 7178 Output current (%) Vout : 20V/DIV | 10s/DIV
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ZWP300-650

2-8. W PEILE (B2 ZL) F#ME Dynamic load response characteristics

N Vin : 100VAC
Conditions Iout : 50% <> 100%
(tr = tf = 75us)
Ta: 25C
24V
f=100Hz f=1kHz
e e e - — *;{1\ ; «— Vout — B Gh o I ':
o o | —tout— |
Vout : 0.2V/DIV | Io : 10A/DIV Vout : 0.2V/DIV | Io : 10A/DIV
2ms/DIV 0.2ms/DIV
+0.37% | -0.35% +0.25% | -0.23%
30V
f=100Hz f=1kHz
§ W - W | \ < Vout — \\%mw«/_/ﬁ TG
3 B «— Jout — T S
| — 0A —
Vout : 0.2V/DIV | Io : 10A/DIV Vout : 0.2V/DIV | Io : 10A/DIV
2ms/DIV 0.2ms/DIV
+0.35% | -0.36% +0.24% | -0.24%

TDK-Lambda
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2-8. W PEILE (B2 ZL) F#ME Dynamic load response characteristics
S Vin : 100VAC
Conditions Iout : 50% <> 100%
(tr = tf = 75us)
Ta: 25C
36V
f=100Hz f=1kHz
N N | = ]
o = Ve | < Vout — | 5 5 s v i
— 0A—
Vout:0.2V/DIV |  Io: 10A/DIV Vout:0.2V/DIV |  Io: 10A/DIV
2ms/DIV 0.2ms/DIV
+0.26% | -0.28% +0.17% | -0.17%
48V
f=100Hz f=1kHz
e — e —— - | «— Vout —
o e i - — Iout —
Vout:0.2V/DIV |  Io:5A/DIV Vout:02V/DIV |  Io:5A/DIV
2ms/DIV 0.2ms/DIV
+0.36% [ -0.36% +0.25% [ -0.19%

TDK-Lambda
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ZWP300-650

2-8. W PEILE (B2 ZL) F#ME Dynamic load response characteristics

eSS Vin : 100VAC
Conditions Iout : 25% <> Peak load (650W)
(tr = tf = 75us)
Ta: 25C
24V
f=100Hz f=1kHz
= P \“‘\\-{ — Vout — ’ g 3 - ™ ST / %
s o e v 1% N T «— Jout — e e
[ v ) «— 0A— * = i
Vout: 0.5V/DIV |  Io:20A/DIV Vout: 0.5V/DIV |  Io:20A/DIV
2ms/DIV 0.2ms/DIV
+1.22% | -2.27% +1.10% | -0.96%
30V
f=100Hz f=1kHz
o I % . %\\\%:5 «— Vout — ; st = o= :
i i «— Jout — o T
[ - | —0Aa— | e -~
Vout: 0.5V/DIV |  Io:20A/DIV Vout: 0.5V/DIV |  Io:20A/DIV
2ms/DIV 0.2ms/DIV
+0.83% [ -1.30% +0.63% [ -0.76%
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ZWP300-650

2-8. W PEILE (B2 ZL) F#ME Dynamic load response characteristics
eSS Vin : 100VAC
Conditions Iout : 25% <> Peak load (650W)
(tr = tf = 75us)
Ta: 25C
36V
f=100Hz f=1kHz
» ~— ., \\:\:ﬁ;  Vout — — . S s
\ N D e I R e
o o == | —0A- [T S—
Vout: 0.5V/DIV |  Io:20A/DIV Vout: 0.5V/DIV |  Io:20A/DIV
2ms/DIV 0.2ms/DIV
+0.65% | -1.14% +0.52% | -0.60%
48V
f=100Hz f=1kHz
[ ey R T — g > ”1"5—'::{::& \F{ «— Vout — / — R > - ;;/_,/51;' — I e g
fmx:ﬁ:i «— Iout — =
I — — 0A — —— S S —
Vout: IV/DIV |  To:10A/DIV Vout: IV/DIV |  To:10A/DIV
2ms/DIV 0.2ms/DIV
+1.08% [ -1.50% +0.83% [ -0.92%

TDK-Lambda
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2-9. NI B BHERE

B#f5IRFfE]  Interruption time

ZWP300-

Response to brown out characteristics

G

Conditions

Tout : 100%
Ta : 25°C

A H)EFEDIK F72L  No output voltage drop.
B : ) EDIE T A0VETU )2V No output voltage drop to OV.
C: HJEENOVETIL T Output voltage drops until OV.

24V

Vin : 100VAC
A =25ms, C=34ms

(@]

A

ﬁA"ﬁ AAARAA A
LA ‘ |

i i !\r;\\ . Y
mm (_7‘*'\. J»/\\vawu

A
/\ /\ l*/\ H‘ «— Vin —

Vin: 200V/DIV [ Vout: 10V/DIV

50ms/DIV

30V

Vin : 100VAC
A =23ms, C=34ms

A C

‘ fw’ﬁ
3/\J\

\/\ P\f/\ A
\! \/:\
/—TM VUV ““‘J\";

Vin : 200V/DIV | Vout : 10V/DIV

50ms/DIV

| < Vout — |

} <—Vout—>§

— 0V —> \

«— Vin —

Vin : 200VAC

A =25ms, C=35ms

%/!\ p\ Ir\ /\ A /\

vV\vV\J\/J\J L"M/

'\ﬁ«ﬂ/sﬁpﬂplﬁf\fﬁ
"/\" \ ‘/\\/\/\;" \

/’\ /\‘

A ATRT
‘le\j\// I\/\J\.AI

Vi

Vin: 500V/DIV [ Vout : 10V/DIV

50ms/DIV

Vin : 200VAC

A =23ms, C =34ms

A

C

CAAAAAAD

VAVRTATRVEVAVAY IRy,
W V \u‘/ V \‘J ‘-/! \J Y Y

l /7

| A
A AN — ‘I\I'\I

AAARAANAA
\ II\ /\,\I‘\
\’\:

v /\l\\/ ‘f\‘v‘\dv VvV

A

\/\\I

Vin: 500V/DIV [ Vout : 10V/DIV

50ms/DIV
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ZWP300-650

2-9. NJJeEJEB#E R Response to brown out characteristics

E == Tout : 100%
Conditions Ta : 25°C

B#f5IRFfE]  Interruption time
A tH1IEBEDK /2L No output voltage drop.
B : ) EDIE T A0VETU )2V No output voltage drop to OV.
C: HJEENOVETIL T Output voltage drops until OV.

36V
Vin : 100VAC Vin : 200VAC
A =25ms, C =34ms A =25ms, C=35ms
| A C
/| < Vout — - T ———
— 0V - | ‘2, s
HM"» AAAAARARAAAS AR
Tan \\I\W\ \ i ”‘\I f\u’f « Vin — /\'"'\AIM'\WP\IK‘MI'“”n“/ ’p\-/\zﬁ‘.ﬂwﬁz
ivv/w\ Vouyy »/\ /\.JJV"»J VVBVVV VT TV VUV VYV VY VUV Y
Vin : 200V/DIV | Vout : 20V/DIV Vin: 500V/DIV [ Vout : 20V/DIV
50ms/DIV 50ms/DIV
48V
Vin : 100VAC Vin : 200VAC
A =27ms, C=35ms A =27ms, C=35ms
N S & ; | - G ‘
I I " | < Vout — * e *Ij I —_— ]
'777” i : - OV - \ ",7 | 7

IARAAAL ARARARARARARAD AN f’\’“\/“e'\ ,www«,ww\mm
LAV “:1\ N\ ARARANL . INAADA VA YAAAAAAAAAN
bl Aol slf et / ,\ \ / ‘ FRRE! \ (WRNA) /\, NANAWE!
?VI\JEI\JMI\J\f'\J ,l \,/\Jy\vl\;lj\,J\,/ \/\JI(_VIH_)\:’J»'\J"“ {'&v\uv"I'M/J\\v‘f\"v‘lvi
Vin: 200V/DIV [ Vout : 20V/DIV Vin: 500V/DIV [ Vout : 20V/DIV
50ms/DIV 50ms/DIV
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ZWP300-650

2-10. AJjH— V&R (2 N &GP TE  Inrush current waveform

Q
S
23
S O n
— N
(==
£3¢
72}
g
o=
¥ 2
o
O

24V

Input turn on at ¢ = 0°

=90°

Input turn on at

5A/DIV

200ms/DIV |

5A/DIV

200ms/DIV |

@]
e
=239
S O n
AN — A
R <
Sl
wl
g
=
&=
o
@]

Input turn on at ¢ = 0°

=90°

Input turn on at @

20A/DIV

200ms/DIV |

5A/DIV

200ms/DIV |
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ZWP300-650

2-11. &P A% 5> Input current harmonics

s Tout : 100%
Conditions Ta: 25°C
24V
Vin: 100VAC
10
N AT e —
- X N JIS C61000-3-2 Limit (class A)
< —
"g g S
fg E ol
o 0.01
:
0.001
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
AP ¥ Harmonic order
Vin : 230VAC
10
g . \‘ IEC61000-3-2 Limit (class A) —
2 5
g% 0.1
= 2
4&@% 0.01
=
0.001

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
=R k% Harmonic order

2-12. AJJERHEIE  Input current waveform

ENEE Tout : 100%
Conditions Ta: 25°C
24V

Vin: 100 VAC Vin: 200 VAC

b

k\ j/ /

~ N -~ o | < lin— | ,’;N ,/’f//\ //; \ r'f\ //"\\
o~ Sy 5 | | y \ i \ i \ /;;/ \ i 4

Fo o N Py ‘
gl N Nl N AL QA — /
§

?:,‘\ 5 | / % i ] )
Nt o Nt o S| N/ AN/ \ \
| | vV V V V

/\/\/-\/\/\/ «— Vin —

lin: 10ADIV | 10msDIV lin : 2A/DIV 10ms/DIV
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ZWP300-650

2-13. U—7EiiFFE Leakage current characteristics

Tout : 0%

ESES

Conditions

100%
Ta: 25°C

24V

f: 50Hz

T S

i e S

e ——

°
S

0.8

0.0

(Vw) juormd a8eyed] UE L —(

50

AJIER Input voltage (VAC)

f: 60Hz

————

Tttt

T T e =TT B

0.8

° <
= S

N
(=)

Bo—0

(Vw) yuormd a5eyed] Uy

<
S

50

AJI&ER Input voltage (VAC)
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ZWP300-650

2-14. W1V 7 v JAXPETE Output ripple and noise waveform

ES i Vin : 100VAC
Conditions Iout : 100%
Ta: 25C
24V
Tout : 0% Tout : 100%
! | | b
Hg \; e :::‘\ o ol ::;--‘-‘ . . b g 5"‘ e,
Vout : 50mV/DIV | 5ms/DIV Vout : 50mV/DIV | 5ms/DIV
30V
Tout : 0% Tout : 100%
J ::i::_-;.Jl:::""i. J“ 13 ; "':J:.‘:;.‘j‘:::::'
Vout : 50mV/DIV | 5ms/DIV Vout : 50mV/DIV | 5ms/DIV
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ZWP300-650

2-14. W1V 7 v JAXPETE Output ripple and noise waveform

&M Vin : 100VAC
Conditions Iout : 100%
Ta: 25C
| 36V |
Tout : 0% Tout : 100%

Vout : 50mV/DIV | 5ms/DIV Vout : 50mV/DIV | 5ms/DIV

48V

Tout : 0% Tout : 100%

Vout : 50mV/DIV | 5ms/DIV | Vout : 50mV/DIV | 5ms/DIV

TDK-Lambda 31137



ZWP300-650

2-15. EMIS#%:  Electro-Magnetic Interference characteristics

MeE v 7-FE/E  Conducted Emission

Vin: 230VAC

ESES

Conditions

100%
Ta: 25C

Tout :

24V

VCCI Class B
AV Limit

v ﬁ
.............. S Rl T CE EURI TR
L
PSR P N PUp Y I B AP PR —
|||||||||||||| RN IR . % i P A —
|||||||||||||| I R ;vuu-uu- I
h
|
|
|
|||||||| IAll\\I‘I\II,IIIIII I |
€ 8 2 ® 8 8 § & &8 =2 =
[(Agplars1
ﬂ” o
= 2& (2%
M S 5 >~ 1O
= Q= ||
=
v
-
(=]
Z| @
= = ol It
.8 52 O | ©
o g v | <t
(=W o=
S|

QP
AV

Ref. Data

30.00

10.00

5.00

1.00

0.50

0.15

JE [ MHz]

M m
SE_ _ EZE
O3 oA
O & )
oo 8%
> >
T
|||||||||||||| |||x|||x||h|||||| PR
|
|
|
CCCITIIECIIECIIACE L..HHHHH ]
B\\\Nww ...........

40 F

[(AMapli

5| ¢
S| s = NN
5 oo <t|on
gl =
.
Sl a2
m
- = S S
.8 52 O | o
) g v | <+
~ =

—

QP

Ref. Data

AV

30.00

10.00

5.00

1.00

0.50

0.15

JE [ MHz]

EN55011-B,EN55032-B,FCC-BO[BFEILVCCI class BORFHE L[R L

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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ZWP300-650

2-15. EMIS#%:  Electro-Magnetic Interference characteristics

MeE v 7-FE/E  Conducted Emission

Vin: 230VAC

ESES

Conditions

100%
Ta: 25C

Tout :

30V

Phase : N

VCCI Class B
QP Limit

VCCI Class B

AV Limit

T
+
Pl
||-|-||||||-Iw|u||||||
I||I|IAA|\\N\I‘\| JE S [P
g 8 8 ® 8 ® 8 2 8§ =2
[(AM)gplar1
\74 o
Zl 28 (g2
= 62 ||
g =
O
<
(=]
=l =
o B N P
.8 52 O | O
o g v | <+
[a ==
3

Ref. Data

QP
AV

30.00

10.00

5.00

1.00

0.50

0.15

JE [ MHz]

Phase : L

Ref. Data

QP

AV

m
bm _—
05— =
O~ O >
So o<

>
>

A 4 4
|
1
R P B TS 7 SAgH iy A D L _ 1 _ 4
2 \\V\N
\ |
g€ 8 & &8 8 8 § 8 8§ = -°
[(AMgpl

5| ¢
= 2@ ¥
= g8 g
= LD N <t|on
Q| =
<
Sl a
= & n|n
.8 52 O [\©
o m v | <t
Ay o=

3

30.00

10.00

5.00

1.00

0.50

0.15

JE [ MHz]

EN55011-B,EN55032-B,FCC-BO[BFEILVCCI class BORFHE L[R L

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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2-15. EMIS#%:  Electro-Magnetic Interference characteristics

MeE v 7-FE/E  Conducted Emission

Vin: 230VAC

ESES

Conditions

100%
Ta: 25C

Tout :

Phase : N
T
[

m m
- 7351
N ER=
o53— ~—0DA
ity 5o
oo o=
> >
v
=
——
A
I R R — I P iy S A= D P I
IO g .= G
A \\

80

[(AMapli

Measure

(dB)
45.8
37.3

Point A (0.473MHz)

Limit (dB)

56.5
46.5

36V

Ref. Data

QP
AV

30.00

10.00

5.00

1.00

0.50

0.15

JE W #[MHz]

VCCI Class B
QP ]l_,lmlt

VCCI Class B
AV Limit

N [ ey s p— P —
o F=F=1=Z N
L _L_1__ I
S L _L_ 4__ |- =
<=
=" I N N N
WUW.
—
L — L - 4 - - —|—|=- |4+ — & _ - = |- =
CZI-Jd-Z-Zd-fEL=1-Z|ZZEC
||-||||||||||H.W- B D
e s (7= Wl A i S
i @m B
g 8 2 =& g8 8 8 8 8§ =2
[(AM)gpla
\Z} o
= Za |22
M S = Nl
= LD N <t|on
| =
4.
Sl &
m
= i) ol
.8 52 O | o
) g n| <
[a 3=
—
8
a >
o Of <«
(]
~

30.00

10.00

5.00

1.00

0.50

0.15

JE B $MHz]

EN55011-B,EN55032-B,FCC-BO[BFEILVCCI class BORFHE L[R L

Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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100%

ZWP300-650
Vin : 230VAC
Ta: 25C

Tout :

ESES

Conditions

MeE v 7-FE/E  Conducted Emission

2-15. EMIS#%:  Electro-Magnetic Interference characteristics
48V

m m m o
@ = ZaR= 2.5 7 =1
2 E = E =2 E £ E
05— — 0 3 S3— —oi
O o > O & 5

v O < o< S~
> > > g

30.00

35/37

10.00
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EN55011-B,EN55032-B,FCC-BD[RFHEIXVCCI class BORFEE[FIT
TDK-Lambda
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ZWP300-650

2-15. EMIS#%:  Electro-Magnetic Interference characteristics
M SN Radiated Emission

5 Vin : 230VAC
Conditions Tout : 100%
Ta: 25C
I
VERTICAL
80 80
[ | P
70 VCCI 70 I T 11 [ T 17T VCCI
| | Class B ' Class B
60 | QP Limit 60 — 1+ i f—F—+—++-1 QP Limit
T s ap T ool i L L]
Z Z RN 1 R
g @ s B
730 3 30
AN AN
20 20
10 10
. . . . ,
30 50 100 500 1000 30
J& ¥ %% (MHz] J& ¥ %% (MHz]
| 30V
HORIZONTAL VERTICAL
80 T T T T T T T 80
70 ; ; ; ; ; VCCI 70 VCCI
| | | 1 | Class B Class B
60 T T T T T 7| QP Limit 60 7 QP Limit
E 50 : : : : : : E 50
R 2
N i ‘ | 7w
20 Mv‘.‘fv ; ; ; \ m 20
10 — — 10
0 [ ! ! 0
30 50 100 500 1000 30 50 100 500 1000
AW [MHz) JE¥ $ [ MHz)
ENS55011-B,EN55032-BORFHEIZVCCI class BOFRFEE[FI T
Limit of EN55011-B,EN55032-B are same as its VCCI class B.
FoRIFE— 7
Indication is peak values.
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2-15. EMIS#%:  Electro-Magnetic Interference characteristics
M SN Radiated Emission

| 36V
HORIZONTAL
80
70 VCCI
Class B
60 QP Limit
7
s 0 <
=
8 40
Ry
‘30
'A i
20 :
10 ;
i
1
0
30 50 100 500 1000
J& ¥ $5(MHz]
| 48V |
HORIZONTAL
80
70 ! t t t VCCI
Class B
60 i i i i QP Limit
g 50 ‘ 1 ! T <
S
g
Y
K¢
AN
30 50 100 500 1000
JE W [MHz]

L~L[dB(V/m)]

L ~UL[dB(uV/m)]

ZWP300-650

5IE Vin : 230VAC
Conditions Tout : 100%
Ta: 25C
VERTICAL
80 i i i
70 : : : veel
i i | Class B
60 ; T QP Limit
50 l i <
40 | o
" | |
20
10
0
30 50 100 500 1000
JE i HE [MHz]
VERTICAL
80 I Tl I I I
70 veel
‘ ‘ l Class B
60 QP Limit
. L1 iy
B -

JE I %5 [MHz)

EN55011-B,EN55032-BO[RIHEIZVCCI class BOFRFHE L [FIT
Limit of EN55011-B,EN55032-B are same as its VCCI class B.

FoRIIE—27E

Indication is peak values.
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