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1.1 HIZEFEIE  Circuit used for determination

B EE B 1
- W
GEE R Y 7R
- M 7 AR R R
AT EAY Y Kbt
SHASEE TS Y R

EBPEIGE (ANEZ) Rk

c AL A BRI
(a) s/ AT

(b) ON/OFF =t > k@ —/L OFF B¢  ON/OFF CONTROL OFF condition

AC POWER
AC — |

200V =— SUPPLY

Steady state data

Warm up voltage drift characteristics

ZWQ130

Over voltage protection (OVP) characteristics

Output rise characteristics

Output fall characteristics

Stand-by current characteristics
Minimum LOAD

Dynamic line response characteristics

Digital power meter

LOAD

Ll

HIERER 2
0 A R

Controlled temp. chamber

Over current protection (OCP) characteristics

Digital power meter

AC AC POWER
2OOVT SUPPLY

Shunt Res.

A=Y LOAD

Recorder

Cantrolled temp. chamber

TDK-Lambda

Shunt Res.

TI-1



ZWQ130

B E [ 3
SHISE S B3 Y KeE (ON/OFF =2 b v — L)
Output rise characteristics with ON/OFF CONTROL
SHHASEL RS Y KE (ON/OFF =2 b i —Liky)
Output fall characteristics with ON/OFF CONTROL

Digital power meter

AC AC POWER

_
200V SUPPLY \ LOAD

Shunt Res.
1
5vVDC
o WV——F
B EEE 4
BEIGE (AREZ) Rk Dynamic load response characteristics

Digital power meter

‘ Dynamic dummy load

Load| 1

40/
J AC POWER
AC SUPPLY
ZOOV<1—L

JIL

Load| 2

Qutput current waveform Output current waveform
lout Min <——> 100% lout 50% <——> 100%

HIEEE 5

ANV —TVER (EANEWR) FME Inrush current characteristics

SW

AC

100V
200V

Shunt Res.

Current probe

TDK-Lambda T1-2



ZWQ130
BIE BB 6

- ) — 27 &%t  Leakage current characteristics

Digital power meter

S.D
AC
200V
Shunt Res.
Leakage current meter
NOTE : Leakage current measured through a 1k ohm resistor.
Range used———AC+DC (For YOKOGAWA : TYPE 3226)
———AC (For SIMPSON : MODEL 229-2)

B E g 7
Y 7. A AX  Output ripple and noise
(a) Normal Mode

Digital power meter AWG18
L o

1.5m 508 Cable

Oscilloscope
Bandwidth : 100MHz

o)
[N

AC POWER
SUPPLY

"
e

Ll
e
B! Lwast owas! | o

AC — |
200V =—,

+

=)
=
(S}

o
>

Ge 1 R L 500
RL3 C1,2,3,4 : 0.1uF Film Capacitor
-Lvoo 7 c5 : 1000uF Electric Capacitor
+|:|\/{ —‘ C6,7,8 : 100uF Electric Capacitor
[03°] : 4700pF Film Capacitor
e L P P
63 {;t? cilcs

HIZEBIE 8
Y 7. A X  Output ripple and noise
(b) Normal + Common Mode

150mm
Digital power meter AWG18
— —oc AC
+5v{ ] %
AC POWER
AC < | SUPPLY P g Oscilloscope
200V =— - Gl{ J Bandwidth : 100MHz
| ]
-] AC LV o \AL A ERio C1,2,3,4 : 0.1uF Film Capacitor
Go Kj JQ co Cc5 : 1000uF Electric Capacitor
| ]
j + C6,7,8 : 100uF Electric Capacitor
RL3
-Lv T Jesfer
v ]
1 RL4
53{ T _Jedes
FG

TDK-Lambda T1-3



ZWQ130
HIEE B 9

-EMI ###  Electro-Magnetic Interference characteristics
(a) MEE ¥ EE UFiE /A X)

Conducted Emission Noise

A M2 GF D
Wl 2 TR [0 B8 4R D.U.T.(Earth)
AMN 50 Q /50 nH
<
Spectrum Analyzer B
EM| Test Receiver D=80cm ]
RF Relay Matrix
BRI - K
i AC Cord = B
e Stand H=80cm

I |
| |
1% \\i%ﬁﬁ@ T4 ADNER

ot Metal Ground Plain Filter Input Lme

FEERE1 0
-EMI %% Electro-Magnetic Interference characteristics
(b) MEEESNRE (S A %)

Radiated Emission Noise

D=3m |
Spectrum Analyzer FaEeE ()
EMI Test Receiver D.U.T.(Earth)
RF Relay Matrix N4 7YT+
(Biconical Antenna) &
¢ Stand
\I ‘ o |
5=y 7 -T
Turn Table
H=80cm
\;‘%
|
2 N_aBAKE NME@
& uh Metal Ground Plain Input Lme
Farth F\\ter

TDK-Lambda T1-4



1.2 {5 FH R E R s List of equipment used

ZWQ130

EQUIPMENT USED MANUFACTURER MODEL NO.
1 OSCILLOSCOPE HITACHI DENSHI V-1100A
2 DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS540D
3 DIGITAL MULTIMETER ADVANTEST R6341A
4 DIGITAL POWER METER YOKOGAWA ELECT. WTI110
5 DC AMPERE METER YOKOGAWA ELECT. TYPE2051
6 CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/AMS503
7 DYNAMIC DUMMY LOAD TAKASAGO FK-200L
8 SLIDE REGULATOR MATSUNAGA S3-3019
9 AC POWER SUPPLY KIKUSUI PCR6000
10 | LEAKAGE CURRENT METER SIMPSON MODEL229-2
11 | LEAKAGE CURRENT METER YOKOGAWA TYPE3226
12 | X-Y RECORDER GRAPHTEC WX3000
13 | DYNAMIC DIP SIMULATOR TAKAMISAWA CYBERNETICS PSA-300
14 | CONTROLLED TEMP. CHAMBER TABAI ESPEC SH-240
15 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
16 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
17 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10
18 | RF RELAY MATRIX ROHDE & SCHWARZ PSU
19 | AMN KYORITU DENSHI KNW-242
20 | ANTENNA(BICONICAL ANTENA) SCHWARZBECK BBA9106
TDK-Lambda T2-1



2. Ktk — &

V1:5V

2.1 A7), Afar,

1. Regulation - line and load

IR E 258 Regulation - line and load, temperature drift

ZWQ130-5225

Conditions Ta : 25°C Iout \ Vin 85VAC | 100VAC | 200VAC | 265VAC line regulation
Tout (100%) 1.5A 5.010V 5.010V 5.010V 5.010V 0mV 0.00%
V1 -A 7.5A 5.009V 5.009V 5.009V 5.009V 0mV 0.00%
V2 0.3A 15.0A 5.009V 5.009V 5.009V 5.009V 0mV 0.00%
V3 . 03A |load . 1ImV 1mV ImV ImV
V4 . 10.0A regulation | 0.02% 0.02% 0.02% 0.02%
2. Temperature drift
Conditions Vin 100VAC Ta -10°C +25°C +40°C | temperature stability
Tout (100%) Vo 5.006V 5.009V 5.007V 3mV_ | 0.06%
V1 . 15.0A
V2 0.3A
V3 . 03A
V4 . 10.0A
22 HAEHE, YV v 7VEEXI A JIEE Output voltage and Ripple voltage v.s. Input voltage
Conditions Ta -10°C -=---- 6.0 300
L 25°C — ==
:40°C — 5.0 *I 1 250
Tout (100%) Output voltage =
V1 : 15.0A = 40 | 1 200 &
V2 2 o03A S =
V3 : 03A & &
va :100a 5 307 1 1502
s s
2 20 | . 1 100 2,
g Ripple voltage QE;
1.0 : 1 50
0.0 ' ' 0
50 100 150 200 250
Input voltage (VAC)
2.31#7% NVU 7 MR Warm up voltage drift characteristics
Conditions Ta : 25°C 0.10
Vin : 100VAC '
Tout (100%)
V1l : 85A =
V2 i 235A s 005
V3 2.5A £ \
V4 5.5A ©
ED 0.00
°
>
5 -0.05
&
=
o
-0.10 :
0.0 0.5 1.0 1.5 2.0
Time (hrs)
TDK-Lambda T3-1



| V2 :+12V

2.1 AJ1, Afr, {BEZH) Regulation - line and load, temperature drift

1. Regulation - line and load

ZWQ130-5225

Conditions Ta :25°C Iout \ Vin 85VAC | 100VAC | 200VAC | 265VAC line regulation
Tout (100%) 0.0A 12.139V | 12.139V | 12.139V | 12.140V ImV 0.01%
V1 : 4.0A 2.0A 12.141V | 12.141V | 12.140V | 12.140V ImV 0.01%
V2 . A 4.0A 12.140V | 12.140V | 12.140V | 12.140V 0omV 0.00%
V3 . 40A  |load . 2mV 2mV ImV OmV
V4 . 28A regulation | 0.02% 0.02% 0.01% 0.00%
2. Temperature drift
Conditions Vin 100VAC Ta -10C +25°C +40°C | temperature stability
Tout (100%) Vo 12.140V | 12.140V | 12.136V 4mV__ | 0.03%
V1 . 4.0A
V2 . 4.0A
V3 . 4.0A
V4 . 2.8A
22 HAEHE, UV vy 7VEEXI A JIEE Output voltage and Ripple voltage v.s. Input voltage
Conditions Ta -10°C------ 18.0 300
:25°C———
© 40 °C 15.0 | 1 250
Tout (100%) _ Output voltage .
V1 : 4.0A = 12.0 Il 1 200 >
V2 : 4.0A z g
V3 : 4.0A g i | 2
va :28a 5 0 150 =
z | -
§ 6.0 Ripple voltage 1 100 @
z oo =
30 | { 50 &
0.0 . . 0
50 100 150 200 250
Input voltage (VAC)
2.31#7% NVU 7 MR Warm up voltage drift characteristics
Conditions Ta :25°C 0.10
Vin : 100VAC
Tout (100%) <
V1 : 8.5A < 0.05
V2 o 25A k=
V3 : 25A '8
V4 : 55A 0
£ 0.00 |
o
>
=
&
g 005 |
-0.10 : :
0.0 0.5 1.0 1.5 2.0
Time (hrs)
TDK-Lambda T3-2



ZWQ130-5225

| v3:-12v |

2.1 AJ1, Afri, IBEZH) Regulation - line and load, temperature drift

1. Regulation - line and load

Conditions Ta :25°C Iout \ Vin 85VAC | 100VAC | 200VAC | 265VAC line regulation
Iout (100%) 0.0A -12.095V | -12.095V | -12.095V | -12.095V OmV 0.00%
V1 . 4.0A 2.0A -12.094V | -12.094V | -12.094V | -12.094V OmV 0.00%
V2 . A 4.0A -12.093V | -12.093V | -12.093V | -12.093V OmV 0.00%
V3 . 40A |load 2mV 2mV 2mV 2mV
V4 . 2.8A regulation [ 0.02% 0.02% 0.02% 0.02%

2. Temperature drift

Conditions Vin : 100VAC Ta -10°C +25°C +40°C | temperature stability
Iout (100%) Vo -12.089V | -12.093V | -12.091V 4mV_ [ 0.03%
V1 . 4.0A
V2 . 4.0A
V3 . 4.0A
V4 . 28A

22 WA, Y v VBN AJIEA Output voltage and Ripple voltage v.s. Input voltage

Conditions Ta :-10°C------ 180 300
:25°C———
L 40 °C -15.0 | 1 250
Tout (100%) _ Output voltage
V1 : 4.0A > -12.0 T 1 200
V2 : 4.0A o
V3 : 4.0A g 90 | 1 150
V4 : 2.8A ° .
z Ripple voltage
2 -60 | . 1 100
=
e) —_—
3.0 4 50
0.0 . | 0
50 100 150 200 250

Input voltage (VAC)

23 KU 7 M Warm up voltage drift characteristics

N 0.10
Conditions Ta :25°C

Vin : 100VAC

Tout (100%)

V1 : 85A 0.05

V2 : 25A

V3 = 25A

V4 : 55A 0.00 _\

-0.05 |

Output voltage drift (%)

-0.10 ' '
0.0 0.5 1.0 1.5 2.0

Time (hrs)

TDK-Lambda T3-3

Ripple voltage (mV)



| V4 :5V

2.1 ANJJ. Afif,

1. Regulation - line and load

@2 258 Regulation - line and load, temperature drift

ZWQ130-5225

Conditions Ta : 25°C Tout \ Vin 85VAC | 100VAC | 200VAC | 265VAC line regulation
lout (100%) 0.0A 5.042V [ 5.043V [ 5.043V [ 5.043V ImV 0.02%
V1 : 15.0A 5.0A 5.041V 5.041V 5.040V 5.040V ImV 0.02%
V2 0.3A 10.0A 5.039V 5.039V 5.038V 5.038V ImV 0.02%
V3 0.3A  [load . 3mV 4mV 5mV 5mV
V4 -A regulation 0.06% 0.08% 0.10% 0.10%
2. Temperature drift
Conditions Vin : 100VAC Ta -10C +25°C +40°C | temperature stability
TIout (100%) Vo 5.049V 5.039V 5.035V 14mV | 0.28%
V1 . 15.0A
V2 0.3A
V3 . 03A
V4 . 10.0A
22 HAEHE, UV v 7VEEXI A JIEE Output voltage and Ripple voltage v.s. Input voltage
Conditions Ta -10°C -=----
L 500 —mm 6.0 300
2 40°C
Tout (100%) 5.0 I 1 250
V1 :15.0A Output voltage
V2 0.3A — i i
V3 : 03A e 40 200
V4 :10.0A &
S 30 | 4 150
S | ememeeelll
S e L
2 20 | B ety M batst s s ataen M { 100
=
o .
10} Ripple voltage 1 50
0.0 ' ' 0
50 100 150 200 250
Input voltage (VAC)
23 % FY 7 Mg Warm up voltage drift characteristics
Conditions Ta : 25°C 0.10
Vin : 100VAC
Tout (100%)
V1 : 8.5A
V2 @ 25A s 0.05
V3 2.5A e
V4 5.5A 5
g 0.00 |
s
S
>
‘é
£ -0.05 |
@)
-0.10
0.0 0.5 1.0 1.5 2.0
Time (hrs)
TDK-Lambda T34

Ripple voltage (mV)



ZWQ130-5225

2.4 (3) #hR ANJJEFLA B
Efficiency and Input current v.s. Output current

Conditions Ta : 25°C
Vin : 85VAC-----:
100VAC — — -
200VAC —— 4.0 80
265VAC———-
TIout (100%)
V1 : 15.0A 30 60
V2 : 03A < o
— X
V3 : 03A g :
V4 : 10.0A £ g
jn)
5 2.0 40 '%
= =
E A
1.0 20
0.0 0
0 20 40 60 80 100
Output current (%)
Iout (100%)
V1 : 4.0A 4.0 80
V2 : 4.0A
V3 : 4.0A
V4 : 28A 30 60
2 g
E 5
5 =
5 2.0 40.%
= =
& A
1.0 20
0.0 0
0 20 40 60 80 100

Output current (%)

TDK-Lambda T4-1



ZWQ130-5225

2.5(4) J1%, ANJJEExH /18N Power factor and Input current v.s. Output current

Conditions

Ta 25°C
Vin 85VAC ------
: 100VAC ———
: 200VAC ——
: 265VAC ———-
Tout (100%) 4.0
Vi 15.0A
V2 0.3A
V3 0.3A 3.0
V4 10.0A
<
§ 2.0
Gt
2
kS|
1.0
0.0
Tout (100%)
V1 : 4.0A
V2 : 4.0A
V3 : 4.0A
V4 : 2.8A 4.0

3.0

Input current (A)
)
IS

1.0

0.0

P
-
-
-
-
-
-
-
-

-

20 40 60 80 100

Output current (%)

-7
-

-

20 40 60 80 100

Output current (%)

TDK-Lambda

1.1

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

1.1

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

Power factor

Power factor

T5-1



ZWQ130-5225

2,6 AHZ /A Stand-by current

Conditions Ta : 25°C

Tout (MIN)
V1 : 15A
V2 . 0A
V3 0A 0.40
V4 . 0A
0.30 |
<
5
£ 020 |
=
o
5
o
k|
0.10
0.00 L L L L

80 100 120 140 160 180 200 220 240 260 280
Input voltage (VAC)

Conditions Ta : 25°C
Remote ON/OFF CONTROL OFF condition

0.20

0.15 |

Input current (A)

0.05 |

O'OO L L L L L
80 100 120 140 160 180 200 220 240 260 280

Input voltage (VAC)

TDK-Lambda T6-1



ZWQ130-5225
[ Vi:5V |

2.7 WEARERE  Over current protection (OCP) characteristics

Conditions Ta : -10°C

25°C ———-
40 °C
Vin : 85-265VAC
Tout (100%) oo
V1 : -A '
V2 i 15A
V3i: 15A 50 -
V4 38A by
(!
s Y i
% I
£ 50 | i
= I
2 14
£
& 20 \
N
1.0
0.0 ' ' '
0 50 100 150 200 250 300
Output current (%)
2.8 I FEELRFEFRFE  Over voltage protection (OVP) characteristics
Conditions  Ta : 25°C
Vin : 100VAC
Tout (MIN)
V1 : 15A
V2 0A
V3 : 0A 1= OVP point
Voo e vou
1<— 0V
2V/DIV 50ms/DIV
TDK-Lambda

T7-1



ZWQ130-5225

[ V2:+12V |

2.7 WEARERE  Over current protection (OCP) characteristics

Conditions  Ta : -10°C -------

25°C ———:-
40 °C
Vin : 85-265VAC
Tout (100%)
vi: 70a 140
V2 -A
vi: 20a 120
V4 : 4.6A
10.0
=
o 8.0
s
o
>
2 60 |
&
=
o
40 |
20 |
00 L L L L L L
0 50 100 150 200 250 300
Output current (%)

2.8 I FEELRFEFRFE  Over voltage protection (OVP) characteristics

Conditions Ta : 25°C

Vin : 100VAC
Tout (MIN)
VI : 15A 1< OVP point
V2 0A :
V3 . 0A
V4 0A :
] < Vout
. — 0V
5V/DIV 1s/DIV

TDK-Lambda T7-2



ZWQ130-5225

[ V3:-12V |

2.7 W EIEIRERE  Over current protection (OCP) characteristics

Conditions Ta : -10°C -------

25°C ———--
40 °C
Vin : 85-265VAC
0
Iout (100%) _14.0
V1 : 7.0A
V2 . 2.0A 120
V3 -A
V4 : 4.6A
-10.0
S
& -8.0
8
)
4
5 -6.0 [
&
=
o
-4.0
-2.0
-0.0 ' :
0 50 100 150 200 250 300
Output current (%)

2.8 WEJLIRERFE  Over voltage protection (OVP) characteristics

Conditions Ta : 25°C

Vil’l . 1OOVAC : : ' : : T . .
Tout (MIN) e
V1 : 15A : : : : : - : -
V2 0A 10V
V3 0A :
V4 0A
_____ < Vout
{—ovp
5V/DIV 1s/DIV

TDK-Lambda T7-3



[ Vv4:5v |

2.7 W EIEIRERE  Over current protection (OCP) characteristics

Conditions

Conditions

ZWQ130-5225

Ta : -10°C -=-----
25°C ———--
40 °C
Vin : 85-265VAC
Iout (100%)
6.0
V1 : 64A
V2 : 2.0A
V3 : 2.0A 5.0
V4
g 40
(0]
g
S 3.0 [
>
3
&
3 20 |
1.0
0.0 L L L
0 50 100 150 200 250 300 350
Output current (%)
2.8 WEJLIREFRFE  Over voltage protection (OVP) characteristics
Ta : 25°C
Vin : 100VAC
Tout (MIN) |
V1 : 1.5A
V2 :
V3 - 1 <= OVP point
V4 0A | — Vout
— 0V
2V/DIV 500ms/DIV
TDK-Lambda T7-4



VI1:5V

2.9 HIIPRFFRFE REPE

ZWQ130-5225

Hold up time characteristics

Conditions Ta : 25C
Vin : 85VAC
: 100VAC -------
: 200VAC — —-—--
1 265VAC —--—-- -
Tout (100%)
V1 : 15.0A
V2  15A
V3 : 1.5A
V4 = 38A
1000
g
(]
£ 100 |
&
=
o
jan
10 : : '
0 20 40 60 80 100

Output current (%)

TDK-Lambda

T8-1



[ VI

:5v |

2.10 (HAISrH 230 K Output rise characteristics

Conditions Ta

25°C
A 85VAC
B : 100VAC
C : 200VAC
D : 265VAC
Tout (MIN)
\%| 1.5A
V2 0A
V3 0A
V4 0A

ZWQ130-5225

1< Vout

J—ov

< Vin

2V/DIV

2.11 tHASEH F23 0 Kk Output fall characteristics

Conditions

Ta 25°C
A 85VAC
B : 100VAC
C : 200VAC
D : 265VAC

Tout (MIN)

\%| 1.5A
V2 0A
V3 0A
V4 0A

1 < Vout

1 —ov

1 < Vin

2V/DIV

50ms/DIV

TDK-Lambda

T9-1



[ V2:+12V |

2.10 (HAISrH 230 K Output rise characteristics

Conditions Ta 25°C
A 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

Tout (MIN)

\'2! 1.5A

V2 0A

V3 0A

V4 0A

ZWQ130-5225

5V/DIV

2.11 tHASEH F23 0 Kk Output fall characteristics

Conditions

Ta 25°C
A 85VAC
B : 100VAC
C : 200VAC
D : 265VAC

Tout (MIN)

\%| 1.5A
V2 0A
V3 0A
V4 0A

A,B,C,.D
,I -

5V/DIV

1s/DIV

TDK-Lambda

1 < Vout

] ov

<~ Vin

1< Vout

——ov

1 <— Vin

T9-2
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ZWQ130-5225

2.10 (HAISrH 230 K Output rise characteristics

Conditions Ta

25°C
A 85VAC
B : 100VAC
C : 200VAC
D : 265VAC
Tout (MIN)
\%| 1.5A
V2 0A
V3 0A
V4 0A

2.11 tHASEH F23 0 Kk Output fall characteristics

Conditions

Ta 25°C
A 85VAC
B : 100VAC
C : 200VAC
D : 265VAC

Tout (MIN)

\%| 1.5A
V2 0A
V3 0A
V4 0A

,,,,,, Cov
<— Vout
il — Vin
"Dy | 100meDIV
ABED
v
§.<—V0ut
<— Vin
VDIV o

TDK-Lambda T9-3
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2.10 (HAISrH 230 K Output rise characteristics

Conditions

Ta 25°C
A 85VAC
B : 100VAC
C : 200VAC
D : 265VAC

Tout (MIN)

\%| 1.5A
V2 0A
V3 0A
V4 0A

ZWQ130-5225

1< Vout

| v

<— Vin

2V/DIV

100ms/DIV

2.11 tHASEH F23 0 Kk Output fall characteristics

Conditions Ta 25°C
A 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

Tout (MIN)

\'2! 1.5A

V2 0A

V3 0A

V4 0A

{— Vout

=< ov

1< Vin

2V/DIV

500ms/DIV

TDK-Lambda

T9-4
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2.10 (HAISrH 230 K Output rise characteristics

Conditions Ta

25°C
A 85VAC
B : 100VAC
C : 200VAC
D : 265VAC

Tout (100%)
VI o 15.0A
I 1.5A
V3 1.5A
V4 3.8A

ZWQ130-5225

1< Vout

2V/DIV

] o

<— Vin

2.11 tHASEH F23 0 Kk Output fall characteristics

Conditions

Ta 25°C

A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC
Tout (100%)

vVl 15.0A
V2 1.5A
V3 1.5A
v4 3.8A

2V/DIV

10ms/DIV

TDK-Lambda

<— Vout

e ov

1< Vin

T9-5
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ZWQ1

2.10 (HAISrH 230 K Output rise characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

Tout (100%)

V1l 7.0A

V2 4.0A

V3 2.0A

V4 4.6A

30-5225

: <~ Vout

e

<— Vin

5V/DIV 100ms/DIV

2.11 tHASEH F23 0 Kk Output fall characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

TIout (100%)

vl 7.0A

V2 4.0A

V3 2.0A

V4 4.6A

1< Vout

~]—ov

1<— Vin

SVDIV | 10msDIV

TDK-Lambda

T9-6
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2.10 (HAISrH 230 K Output rise characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

Tout (100%)

V1l 7.0A

V2 2.0A

V3 4.0A

V4 4.6A

' Vout

<— Vin

5V/DIV 100ms/DIV

2.11 tHASEH F23 0 Kk Output fall characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

TIout (100%)

vl 7.0A

V2 2.0A

V3 4.0A

V4 4.6A

1< Vout

1<— Vin

5V/DIV

10ms/DIV

TDK-Lambda T9-7



[ Va:5v |

2.10 (HAISrH 230 K Output rise characteristics

Conditions Ta : 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

Tout (100%)

V1l 6.4A

V2 2.0A

V3 2.0A

v4 10.0A

ZWQ130-5225

2.11 tHASEH F23 0 Rk Output fall characteristics

Conditions Ta : 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

TIout (100%)

vl 6.4A

V2 2.0A

V3 2.0A

v4 10.0A

: — Vout
] ov
| — Vin
2V/DIV 100ms/DIV
< Vout
— 0V
<~ Vin
2V/DIV 10ms/DIV
TDK-Lambda

T9-8
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ZWQ130-5225

2.12ON/OFF = > kv — VIR 35 6 B3 0 £ Output rise characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 15.0A
V2 1.5A
AV 1.5A
V4 3.8A

1< Vout

s Y

= <— ON/OFF
CONTROL

2V/DIV

50ms/DIV

2.13 ON/OFF = o/ s i — VREH JIS2 5 T A3 0 K8 Output fall characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC
TIout (100%)
V1 : 15.0A
V2 1.5A

V3 1.5A
V4 3.8A

< Vout
"f«—ov
{<— ON/OFF
CONTROL
“vby | lomblv
TDK-Lambda T10-1
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2.12ON/OFF = > kv — VIR 35 6 B3 0 £ Output rise characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 7.0A
V2 4.0A
AV 2.0A
V4 4.6A

1 Vout

— 0V

SVDIV

—| «<— ON/OFF

CONTROL

50msDIV

2.13 ON/OFF = o/ s i — VREH JIS2 5 T A3 0 K8 Output fall characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC
TIout (100%)
V1 : 7.0A
V2 4.0A
V3 2.0A
V4 4.6A

5V/DIV

TDK-Lambda

<~ Vout

—{—ov

| ON/OFF

CONTROL

T10-2
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2.12ON/OFF = > kv — VIR 35 6 B3 0 £ Output rise characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 7.0A
V2 2.0A
AV 4.0A
V4 4.6A

J—ov

1< Vout

—|<— ON/OFF
CONTROL

5V/DIV

50ms/DIV

2.13 ON/OFF = o/ s i — VREH JIS2 5 T A3 0 K8 Output fall characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC
TIout (100%)
V1 : 7.0A
V2 2.0A
V3 4.0A
V4 4.6A

{—ov

<— Vout

|« ON/OFF
' CONTROL

10ms/DIV

TDK-Lambda

T10-3



[ Va:5v |

ZWQ130-5225

2.12ON/OFF = > kv — VIR 35 6 B3 0 £ Output rise characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 6.4A
V2 2.0A
AV 2.0A
V4 10.0A

{ < Vout

] —ov

—| < ON/OFF

CONTROL

2V/DIV

50ms/DIV

2.13 ON/OFF = o/ s i — VREH JIS2 5 T A3 0 K8 Output fall characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC
TIout (100%)
V1 6.4A
V2 2.0A

V3 2.0A
V4 10.0A

1< Vout

== ov

2V/DIV

10ms/DIV

TDK-Lambda

|~ ON/OFF

CONTROL

T10-4
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2.14 \PEISE (AJ12Z) R Dynamic line response characteristics

Conditions Ta : 25°C

Vin : 85VACE132VAC(A) |
. 170VACES265VAC(B) |

Tout (100%)
V1 : 15.0A
V2 : 15A
V3 1.5A
V4 : 38A

ZWQ130-5225

1< Vout (A)

< Vout (B)

P o — i

~20mVDIV_____ —500ms/DIV_____

2.15 AJJEEB#ZF: Response to brown out characteristics

Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 15.0A
V2 : 1.5A
V3 : 1.5A
V4 : 38A
Brown out time
A : 37ms
B : 38ms

Conditions

Ta : 25°C
Vin : 200VAC
Tout (100%)
V1 : 15.0A
V2 : 1.5A
V3 : 1.5A
V4 : 38A
Brown out time
A : 40ms
B : 41ms

Conditions

1< Vout

| ov

9 < Vin

VDIV

~ SomsDIV_____

Vout

ov

Vin

~ S0msDIV____

~ VDIV

TDK-Lambda

T11-1



[V2:+12vV |

2.14 \PEISE (AJ12Z) R Dynamic line response characteristics

Conditions

Ta : 25°C

Vin : 85VAC®132VAC(A) |

Tout (100%)
V1 : 7.0A
V2 : 4.0A
V3 : 2.0A
V4 : 4.6A

: 170VAC=265VAC(B) |

ZWQ130-5225

: < Vout (A)

1<— Vout (B)

N ——— i,

20mVDIV

—500ms/DIV_____

2.15 AJJEEEB#ZRE  Response to brown out characteristics

Conditions Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 7.0A
V2 : 4.0A
V3 : 2.0A
V4 : 4.6A
Brown out time
A : 37ms

B : 38ms

Conditions Ta : 25°C
Vin : 200VAC
Tout (100%)
V1 : 7.0A
V2 : 4.0A
V3 : 2.0A
V4 : 4.6A
Brown out time
A : 39ms

B : 40ms

“SVDV

— SomsDIV______

—SVDIV

—|< Vout

Vin

1< Vout

Vin

~ SomsDIV____

TDK-Lambda

T11-2
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2.14 \PEISE (AJ12Z) R Dynamic line response characteristics

Conditions Ta : 25°C

Vin : 85VACS132VAC(A) |
. 170VACE265VAC(B)

Tout (100%)
V1 : 7.0A
V2 : 2.0A
V3 : 4.0A
V4 : 4.6A

ZWQ130-5225

L = '

P — i,

—20mV/DIV__

500ms/DIV__

2.15 AJJEEEB#ZRE  Response to brown out characteristics

Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 7.0A
V2 : 2.0A
V3 : 4.0A
V4 : 4.6A
Brown out time
A : 37ms
B : 38ms

Conditions

Ta : 25°C
Vin : 200VAC
Tout (100%)
V1 : 7.0A
V2 : 2.0A
V3 : 4.0A
V4 : 4.6A
Brown out time
A : 38ms
B : 39ms

Conditions

“SVDV

— SomsDIV______

1< ov

“SVDIV_

~ SomsDIV_____

TDK-Lambda

1< Vout (A)

1<— Vout (B)

A B
- e 0V
EHVout

|— Vin

<~ Vout

{<— Vin

T11-3
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2.14 \PEISE (AJ12Z) R Dynamic line response characteristics

Ta : 25°C
Vin :

Conditions

Tout (100%)
V1 : 64A
V2 : 2.0A
V3 : 2.0A
V4 : 10.0A

85VACS132VAC(A) |
. 170VACS265VAC(B) |

ZWQ130-5225

2.15 AJJEEEB#ZFR:E Response to brown out characteristics

Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 64A
V2 : 2.0A
V3 : 2.0A
V4 : 10.0A
Brown out time
A : 35ms
B : 36ms

Conditions

Ta : 25°C
Vin : 200VAC
Tout (100%)
V1 : 64A
V2 : 2.0A
V3 : 2.0A
V4 : 10.0A
Brown out time
A : 38ms
B : 39ms

Conditions

VDIV

~ SomsDIV_____

TDK-Lambda

T ; 1— Vout (A)
: : — Vout (B)
, j , , <~ Vin
30mV/DIV ~500ms/DIV
1 B
: _ <— Vout
|~ ov

Vin
VDIV ~50msDIV
A B
: : 1< Vout
1< 0V
Vin

T11-4
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2.16 HEISE (AMTEZ) FE
Dynamic load response characteristics

ZWQ130-5225

Conditions Ta : 25°C
Vin : 100VAC

Tout (100%)
V1 : -A
V2 : 1.5A
V3 : 1.5A
V4 : 3.8A
=100Hz
Load current tr = tf = 50us Load current tr = tf = 50us
Tout 1.5A (MIN) = 15.0A (MAX) Tout 2.1A (MIN) «— 19.0A (Peak)
™ -~ y ~ «— Vout i ) Y . 1< Vout
200mV/DIV 2ms/DIV 200mV/DIV 2ms/DIV
+0.64% +0.80%
-0.96% -1.44%
f=1kHz
Load current tr = tf = 50us Load current tr = tf = 50us
Tout 1.5A (MIN) = 15.0A (MAX) Tout 2.1A (MIN) < 19.0A (Peak)
W — Vout g \ e el — \] )t
ﬂﬁ — Jout T« Iout
200mV/DIV 200 ¢ s/DIV 200mV/DIV 200 ¢ s/DIV
+0.64% +1.20%
-1.04% -1.76%
TDK-Lambda T12-1
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2.16 HEIGE (AMTEZL) FE
Dynamic load response characteristics

f=100Hz

Load current tr = tf = 50us

Tout 0A (MIN) =—> 4.0A (MAX)

1< Vout

| < Iout

200mV/DIV 2ms/DIV

+0.43%
-0.50%

Load current tr = tf = 50us

Tout 0A (MIN) =—> 4.0A (MAX)

1— Vout

ZWQ130-5225

Conditions Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 7.0A
V2. -A
V3 : 2.0A
V4 : 4.6A

Load current tr = tf = 50us

Tout 0A (MIN) ~—> 5.0A (Peak)

) «— Vout

1< Tout

200mV/DIV 2ms/DIV

+0.40%

-0.87%

Load current tr = tf = 50us

Tout 0A (MIN) <— 5.0A (Peak)

~l— Vout

< Tout {< lout
200mV/DIV 200 u s/DIV 200mV/DIV 200 u s/DIV
+0.37% +0.40%
-0.40% -0.63%
TDK-Lambda T12-2
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2.16 WG (AmEL) itk
Dynamic load response characteristics

=100Hz

Load current tr = tf = 50us
Iout 0A (MIN) ~— 4.0A (MAX)

200mV/DIV 2ms/DIV

+0.70 %
-0.20%

Load current tr = tf = 50us
Tout 0A (MIN) ~— 4.0A (MAX)

200mV/DIV 200 u s/DIV

+0.53%
-0.27%

~— Vout

1 Tout

1 Vout

1< Tout

ZWQ130-5225

Conditions Ta : 25°C

Vin : 100VAC
Tout (100%)

V1 : 7.0A
V2 : 2.0A
V3: -A
V4 : 4.6A

Load current tr = tf = 50us

Tout 0A (MIN) ~— 5.0A (Peak)

200mV/DIV 2ms/DIV

+1.10%

-0.17%

Load current tr = tf = 50us

Tout 0A (MIN) s— 5.0A (Peak)

41— Vout

1< Tout

1 Vout

1< Iout
200mV/DIV 200 u s/DIV
+0.87%
-0.33%
T12-3

TDK-Lambda
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2.16 WHEIGE (AMTEZL) FRE
Dynamic load response characteristics

f=100Hz

Load current tr = tf = 50us

Tout 0A (MIN) =—> 10.0A (MAX)

r—-———J_ <— Vout

1< Iout

200mV/DIV

2ms/DIV

+0.72%

-2.72%

Load current tr = tf = 50us

Tout 0A (MIN) =—> 10.0A (MAX)

1< Vout

Conditions

ZWQ130-5225

Ta : 25°C
Vin : 100VAC
TIout (100%)
V1 : 6.4A
V2 : 2.0A
V3 : 2.0A
V4 . -A

Load current tr = tf = 50us

Tout 0A (MIN) ~— 12.0A (Peak)

{— Vout

1 — Jout

200mV/DIV

2ms/DIV

+0.88%

-3.44%

Load current tr = tf = 50us

Tout 0A (MIN) <~ 12.0A (Peak)

1< Vout

1< Iout

| — Jout
200mV/DIV 200 i s/DIV 200mV/DIV 200 u s/DIV
+1.04% +1.28%
-2.40% -3.28%
TDK-Lambda

T12-4
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217 WAV Y TN, A X#EHz  Output ripple and noise waveform

NORMAL MODE

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

V1 ¢ 15.0A
V2 1.5A
V3 1.5A
V4 3.8A

< Vout

50mV/DIV 2 1 s/DIV
NORMAL + COMMON MODE
< Vout

50mV/DIV 2 us/DIV

TDK-Lambda T13-1




7ZWQ130-5225

| v2:12v |

217 AV w7 /A ZWEH:  Output ripple and noise waveform

NORMAIL MODE

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

V1 7.0A
V2 4.0A
V3 2.0A
V4 4.6A

< Vout

50mV/DIV 2 1 s/DIV
NORMAL + COMMON MODE
< Vout

50mV/DIV 2 us/DIV

TDK-Lambda T13-2




ZWQ130-5225

| V3:-12V |

21T AV W 7N, A X Output ripple and noise waveform

NORMAL MODE

Conditious Ta : 25°C
Vin : 100VAC
Tout (100%)

V1 ¢ 7.0A
A\ 2.0A
V3 4.0A
V4 4.6A

< Yout

50mV/DIV 2 1 s/DIV
NORMAL + COMMON MODE
< Vout

50mV/DIV 2 1 s/DIV

TDK-Lambda T13-3




ZWQ130-5225

[ v4:5v |

217 AV w7, A XFH2 Output ripple and noise waveform

NORMAL MODE

Conditions Ta : 25°C
Vin : 100VAC
Tout (100%)
Vi 6.4A
V2 2.0A
V3 2.0A
V4 : 10.0A - JI
v~ < Vout
o
Co
i |
|
50mV/DIV 2 1 s/DIV
NORMAL + COMMON MODE
%—Vout

S50mV/DIV 2 1L s/DIV

TDK-Lambda T13-4




ZWQ130-5225

2.18 AJ— R (R AEW) Feik Conditions Ta :25°C
Inrush current waveform Vin :100VAC
Tout (100%)
V1 :85A
V2  :25A
V3 :25A
V4 55A

of input AC voltage

Switch on phase angle fi +
A WMWY < 1in

6 =0°

If<= Vin

10ADIV [ 100msDIV____

Switch on phase angle

{ — Iin
of input AC voltage :

¢ =90°

U ‘‘‘‘‘ INAGARVARRAAARAAR .

10A/DI [ 100msDIV____

TDK-Lambda T14-1
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2.18 AJ— R (R AEW) Feik Conditions Ta :25°C
Inrush current waveform Vin :200VAC
Tout (100%)
V1 :85A
V2  :25A
V3 :25A
V4 55A

Switch on phase angle ‘\ ; : + : : : ; i
s A AN — lin

of input AC voltage

6 =0°

1<— Vin

10ADIV [ 100msDIV____

Switch on phase angle

Y < Iin
of input AC voltage :

¢ =90°

I < Vin

10A/DI [ 100msDIV____

TDK-Lambda T14-
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2.19 W= REZE N B i R Conditions Ta : 25°C
Inrush current characteristics Vin :200VAC
Tout : V1 V2 V3 V4
(MIN) 1.5A 0A 0A 0A
(50%) 42A 13A 13A 27A
(100%) 8.5A 25A 25A 5.5A
100
80
TN
/ .A\\
=60 /T
< / \
5 /
5 / ]
% / /’/ \\ N
é ./ l/l AY
= / /
5 40 . Y
S /
N // I,I
//_/ /,'
— _// 'I
20 ./ : /
./ !
/ dl
o a ./ -
//. X \\\_ NP A
eI S i it =y
i — -
0.01 0.1 1 10 100

Brown out time (sec)

X LRLEL, 2IREANETiE & ATIETHD,

Above data includes secondary inrush current.

TDK-Lambda

T15-1
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220 AJJEFRIIE  Input current waveform

Conditions Ta : 25°C
Vin : 100VAC

Tout (100%)
V1 : 85A
V2 i 25A
V3 o254 L w
V4 : 55A

71— Iin

A~ Vin

JADIV | SmsDIV

Conditions Ta : 25°C
Vin : 200VAC

Tout (100%)

V1 : 8.5A

V2 : 25A

V3 : 25A : . . : : T =L : : ‘
V4 : 55A

<— Vin

_JADIV [

TDK-Lambda T16-1
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2.21 miaf# k5> Input current harmonics

Harmonic current (A)

Harmonic current (A)

Conditions Ta :25°C

Vin :100VAC
Tout (100%)
V1 :8.7A
V2 :23A
V3 :23A
V4 :58A
10.000
EN61000-3-2 Limit (class A)
1.000 |
0.100 |
0.010 |
0.001
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
Harmonic Number
Conditions Ta :25°C
Vin :230VAC
10.000
1.000 |
EN61000-3-2 Limit (class A)
0.100 |
0.010 |
0.001

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

Harmonic Number

TDK-Lambda T17-1



Leakage current (mA)

Leakage current (mA)

ZWQ130-5225

222 V) — 7 EiRrE Conditions Ta : 25°C
Leakage current characteristics Iout (MIN) @ =------
V1 :15A
V2 : 0A
V3 : 0A
V4 : 0A
Tout (100%) :
V1 :85A
V2 :25A
V3 :25A
V4 :55A
f :50Hz
Equipment used : TYPE 3226 (Yokogawa)
0.6
0.5
04
03
02
0.1
0.0 ' '
80 120 160 200 240 280
Input voltage (V)
Equipment used : MODEL 229-2 (Simpson)
0.6
0.5
04
03
02
0.1
0.0 : :
80 120 160 200 240 280

Input voltage (V)

TDK-Lambda T18-1



223 EMI itk
Electro-Magnetic Inlerference characteristics

MEIRTEE

Conducted Emission Noise

ZWQ130-5225

Conditions

Vin : 100VAC

lout (100%)
V1:85A
V2:2.5A
V3:2.5A
V4:55A

VCC! Class B

/ QP Limit

VCC] Class B

5

90
80
70
o~
80 .é ~q
£ A
i 50 /\ \N___,__. [ S S—
E 40 p \
ot A . r’\[\ S
Ref. ™\ (0.177MHz) e \} k ﬂ/ ] \ J
Data Limit- Measure MAVE lﬂ'
(dBuV) (dBuV) | " 0
QP 64.6 51.8
o
) 015 a5
AV 54.6 432 Frequency [MHz]
%0
80
70
[
60 Q\\
?::: s0 A et e -
£
B 40 \ ﬂ -
Point B . 30 l it
Ref. (0.177MHz) \ k / N \M
T | s |
(dBuV) | (dBuv) o '
QP 64.6 52.1
0
0.15 05
AV 54.6 48.5 Frequency [MHz]

5

EN55011-B, EN55032-B DR SR EIZVCCI class BOFEFRE & B U

Limits of EN55032-B are same as its VCCI class B.

TDK-Lambda

s e " AV Limit
CC Class B
QP Limit
30.405
Phase :N
VCCiClass B
/ QP Limit
vVCC] Class B
=TT [$TAV Limit
. FCC Class B
QF Limit
| 3
30.405
Phase:1.
T16-1



223 BMI &if

ZWQ130-5225

Electro-Magnetic Interference characteristics Conditions  Vin : 100VAC
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EN55011-B, EN55032-BD B EIXVCCI class BOBRSFE & A U
Limits of EN55032-B are same as its VCCI class B.
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