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ZWQ80

1.1 HIZEFEIE  Circuit used for determination

HIEEIR 1
- HRRFIE Steady state data
S N Y 7 MR Warm up voltage drift characteristics
I ICEARE VS S Over voltage protection (OVP) characteristics
HHIISES B3 Y Rk Output rise characteristics
P RVASH /AU S Output fall characteristics
EPEINE (NTEE) KR Dynamic line response characteristics
s A B N B Stand-by current characteristics
(a) /AT Minimum LOAD

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

Digital power meter

AC POWER

AC — |
200V =— SUPPLY l;L LOAD
Shunt Res.
Controlled temp. chamber
HIEER 2
- 108 B i PR R R Over current protection (OCP) characteristics
Digital power meter
AC AC POWER Ry
2OOVT SUPPLY Recorder LOAD
Shunt Res.
Controlled temp. chamber Y

TDK-Lambda T1-1



ZWQ80

BIEERE 3
AN H BNV EHE S (ON/OFF =2 > b b — L)

Output rise characteristics with ON/OFF CONTROL
SHASEL R KE (ON/OFF =2 b i —Liky)

Output fall characteristics with ON/OFF CONTROL

Digital power meter

. +
AC AC POWER
_
200V SUPPLY v \ LOAD
CN53 Shunt Res.
+R -R
1
5vVDC
o WJ
B EEE 4
EBEIGE (AREZ) Rk Dynamic load response characteristics

Digital power meter

‘ Dynamic dummy load

40/
AC POWER
AC

Load| 1
SUPPLY
200V I
Load| 2
Shunt Res.
Output current waveform Output current waveform
lout Min <——> 100% lout 50% <——> 100%
———-100%

HIEBEE 5

NS — O (AT

SW

AC

100V
200V

Shunt Res.
Current probe

TDK-Lambda T1-2



ZWQ80
BIEE# 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 X Output ripple and noise
(a) Normal Mode

130mm

Digital power meter AWG18
| {]
AC POWER
o—

1.5m 508 Cable

o)
[N

"
e

Ll
e
B! Lwast owas! | o

AC — |
200V =—,

SUPPLY

T /=

Oscilloscope
Bandwidth : 100MHz

+

=)
=
(S}

o
>

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

HIZE B 8
Y 7. A AX  Output ripple and noise
(b) Normal + Common Mode

150mm

Digital power meter AWG18
e SV
+5V

P.S. Gl{;

AC +[ v o—

=17

-[v o+

v
o 17]

AC POWER

AC - SUPPLY
200V =—

Oscilloscope
Bandwidth : 100MHz

T =

RL2 C1,2,3,4 + 0.1uF Film Capacitor

ys/4
_Jo 06% c5 . 1000uF Electric Capacitor
%RLB

C6,7,8 : 100uF Electric Capacitor

RN [ N N R N

FG

[

TDK-Lambda T1-3



ZWQS80
HIEE 9

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

Conducted Emission Noise

A M2 GF D
LR O B HE D.U.T.(Earth)
AMN 50 Q /50 nH
J
Spectrum Analyzer B
EM| Test Receiver D=80cm ]
RF Relay Matrix
BRI - K
i AC Cord = B
e Stand H=80cm

H—e
[

1% 4t \\i%ﬁﬁ@ 7«»§)

Metal Ground Plain .
Earth Filter
FEERE 1 0
-EMI ###  Electro-Magnetic Interference characteristics

(b) MEZERIRE (HEE A X)

Radiated Emission Noise

D=3m |
Spectrum Analyzer FageE(EH)
EMI Test Receiver D.U.T.(Earth)
RF Relay Matrix NALTI=HhW 7VYTF
(Biconical Antenna) &
¢ Stand
\ “ o ] .
-1 =Tl
Turn Table
H=80cm
\;‘%
|

ADNEE
Input Lme

7 N 2EABE NME@

i Metal Ground Plain
Earth F\\ter

Input Lme

TDK-Lambda T1-4



1.2 fE Ml E%Es  LIST OF EQUIPMENT USED

ZWQ80

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. KT — 4 ZWQ80-5225

V1:5V |

2.1 A7, Afnf, IREZE) 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%) 0.9A 5.028V_[ 5.028V | 5.028V_| 5.028V OmV 0.00%
VI . -A 4.0A 5.024V_[ 5.025V | 5.025V | 5.025V ImV 0.02%
V2 :02A 8.0A 5.024V_[ 5.023V_| 5.023V_| 5.023V ImV 0.02%
V3 :02A load 4mV 5mV 5mV 5mV
V4 . 7.0A regulation [ 0.08% 0.10% 0.10% 0.10%

2. Temperature drift

conditions Vin : 100VAC Ta -10°C +25°C +40°C | temperature stability
Iout (100%) Vo 5.022V | 5.023V_| 5.015V 8mV__ | 0.16%
V1 :8.0A
V2 :02A
V3 :02A
V4 . 7.0A

22 HAEHE, UV v 7VEEXI A JIEE Output voltage and Ripple voltage v.s. Input voltage

conditions Ta :-10°C------ 6.0 300
D 25°C———
© 40 °C 5.0 I 1 250
Tout (100%) Output voltage =
V1 :8.0A S 40 | 1 200 &
V2 :02A e =
V3 1 02A 2 50 | | 150 &
V4 1 7.0A E S Ripple voltage E
220 o T 1 100 &
5 —~. &
o U S S S S a7
1.0 | 1 50
0.0 : ' 0
50 100 150 200 250

Input voltage (VAC)
2.33#7% NVU 7 MR Warm up voltage drift characteristics

conditions Ta : 25°C 0.30
Vin : 100VAC
Tout (100%) 020 |
VI:80A @
V2:1L0A 2 010
V3 :1.0A _g
V4 : 33A g‘) 0.00 |
S .0.10 |
[
£ 020 |
o
-0.30 ' : ' '

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
Time (hrs)

TDK-Lambda T3-1



V2 :+12V |

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

1. Regulation - line and load

ZWQ80-5225

conditions Ta : 25°C Iout \ Vin 85VAC | 100VAC | 200VAC | 265VAC line regulation
Tout (100%) 0.0A 12.089V | 12.089V | 12.089V | 12.089V 0mV 0.00%
V1 :3.6A 1.0A 12.082V | 12.082V | 12.082V | 12.082V 0mV 0.00%
V2 . -A 2.0A 12.078V | 12.078V | 12.077V_| 12.078V ImV 0.01%
V3 2.0A load . 11mV 11mV 12mV 11mV
V4 . 2.8A regulation | 0.09% 0.09% 0.10% 0.09%
2. Temperature drift
conditions Vin : 100VAC Ta -10°C +25°C +40°C | temperature stability
Tout (100%) Vo 12.059V | 12.078V | 12.071V 19mV_ | 0.16%
V1 . 3.6A
V2 . 20A
V3 :2.0A
V4 . 28A
22 HAEHE, UV vy 7VEEXI A JIEE Output voltage and Ripple voltage v.s. Input voltage
conditions Ta :-10°C------ 18.0 300
D 25°C———
© 40 °C 150 1 250
Iout (100%) _ Output voltage _
VI :3.6A S 120 | { 200 >
V2 :2.0A 5 g
V3 :2.0A = i | )
V4 1 28A 5 90 150 &
> &)
5 >
2 60 | 1 100 2
5 Ripple voltage §
30 | ISoEmssesooseescsonossccessesmesssesssessrosmesoanoos = 4 50 P
00 L I 0
50 100 150 200 250
Input voltage (VAC)
2.33#7% NVU 7 MR Warm up voltage drift characteristics
0.20
conditions Ta : 25°C
Vin : 100VAC
Tout (100%) S
V1 : 44A ; 0.10 |
V2 :2.0A =
V3 :1.2A ©
V4 : 4.0A g 000 I
£0
>
=
&
g 010 |
-0.20 ' '
0.0 0.5 1.0 1.5 2.0 2.5 35 4.0
Time (hrs)
TDK-Lambda T3-2



V3:-12V

ZWQ80-5225

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

1. Regulation - line and load

conditions Ta : 25°C Iout \ Vin 85VAC | 100VAC | 200VAC | 265VAC line regulation
Tout (100%) 0.0A -12.040V | -12.040V | -12.041V | -12.041V ImV 0.01%
V1 :3.6A 1.0A -12.035V | -12.036V | -12.033V | -12.035V 3mV 0.03%
V2 . -A 2.0A -12.040V | -12.037V | -12.039V | -12.036V 4mV 0.03%
V3 . 2.0A load . 5mV 4mV 8mV 6mV
V4 . 2.8A regulation | 0.04% 0.03% 0.07% 0.05%
2. Temperature drift
conditions Vin : 100VAC Ta -10°C +25°C +40°C | temperature stability
Tout (100%) Vo -12.038V | -12.040V | -12.021V 19mV 0.16%
V1 . 3.6A
V2 . 20A
V3 :2.0A
V4 . 28A
22 WA Y v VBRI AJIEA Output voltage and Ripple voltage v.s. Input voltage
-18.0 300
conditions Ta -10°C------
L 25°C— = i |
e -15.0 250
Tout (100%) — Output voltage
V1 :3.6A Z -12.0 1 200
V2 @ 2.0A o
V3 1 20A £ 90 1 150
V4 1 28A 2
2 60 | , 1 100
O: Ripple voltage
3.0 | =T 1 50
0.0 . . 0
50 100 150 200 250
Input voltage (VAC)
23 KU 7 M Warm up voltage drift characteristics
conditions Ta : 25°C 0.20
Vin : 100VAC
Tout (100%)
V1 : 44A S 010 |
V2@ 12A <
V3 : 2.0A g
V4 : 4.0A °
S 0.00 |
S
)
>
2 -010 |
=
o
-0.20 ' '
0.0 1.0 2.0 3.0 4.0
Time (hrs)
TDK-Lambda T3-3

Ripple voltage (mV)



V4 : 5V |

2.1 AJ3. Afar,

1. Regulation - line and load

@ E 258 Regulation - line and load, temperature drift

ZWQ80-5225

conditions Ta : 25°C Iout \ Vin 85VAC | 100VAC | 200VAC | 265VAC line regulation
lout (100%) 0.0A 5.026V_[ 5.028V | 5.028V [ 5.028V 2mV 0.04%
V1 :8.0A 3.5A 5.028V [ 5.028V | 5.028V | 5.028V 0mV 0.00%
V2 o 02A 7.0A 5.030V_[ 5.027V_ | 5.029V | 5.029V 3mV 0.06%
V3 :02A load . 4mV ImV ImV ImV
V4 . -A regulation | 0.08% 0.02% 0.02% 0.02%
2. Temperature drift
conditions Vin : 100VAC Ta -10°C +25°C +40°C | temperature stability
Tout (100%) Vo 5.013V | 5.027V | 5.025V 14mV_ | 0.28%
V1 : 8.0A
V2 :02A
V3 :02A
V4 . 7.0A
22 HAEHE, UV vy 7VEENXI AJIEE Output voltage and Ripple voltage v.s. Input voltage
conditions Ta -10°C------
:25°C——— 6.0 300
1 40°C
Tout (100%) 5.0 I 1 250
V1 : 8.0A Output voltage
V2 :02A — | | <
V3 :02A z 40 200 g
V4 : 7.0A & )
£ 30 | 1 150 =
2 E
2 20 1 100 2
: 5
1o | < Ripple voltage | 50
0.0 . . 0
50 100 150 200 250
Input voltage (VAC)
23%E FY 7 Mgt Warm up voltage drift characteristics
conditions Ta : 25°C 0.20
Vin : 100VAC
Tout (100%)
V1 : 4.2A — 0.10
V2 : 1.0A &
V3 : 1.0A €
V4 : 7.0A 5
gﬂ 0.00 |
°
>
2
£ -0.10 |
@)
-0.20 ' ' '
0.0 1.0 2.0 3.0 4.0
Time (hrs)
TDK-Lambda T3-4



ZWQ80-5225

2.4 (3) =R, ANJJEFAH )BT
Efficiency and Input current v.s. Output current

Conditions Ta : 25°C

Vin : 85VAC ------
- 100VAC ——-
: 200VAC —— 2.0 80
: 265VAC ———-
Tout (100%)
V1 : 8.0A s 60
V2 : 02A < &
V3 : 0.2A = =
V4 : 7.0A £ g
3 1.0 40.2
0.5 20
0.0 0
0 20 40 60 80 100
Output current (%)
Tout (100%)
V1 : 3.6A 2.0 80
V2 : 2.0A
V3 : 2.0A
V4 : 2.8A s 60
< g
E N
2 g
3 1.0 40.9
= 2
£ 5
0.5 20
0.0 0
0 20 40 60 80 100

Output current (%)

TDK-Lambda T4-1



ZWQ80-5225

2.5(4) 1%, AJyEFixtH 717t Power factor and Input current v.s. Output current

Conditions

Ta : 25°C
Vin : 85VAC ------
: 100VAC ——-—
: 200VAC ———
: 265VAC ———-
Tout (100%)
V1 : 8.0A
V2 : 0.2A
V3 : 0.2A
V4 : 7.0A
<
s
2
5
Q
=
=
RS
Tout (100%)
Vi1 : 3.6A
V2 : 2.0A
V3 : 2.0A
V4 : 2.8A
<
g
2
3
Q
=
5

2.0

1.5

1.0

0.5

0.0

2.0

1.5

1.0

0.5

0.0

20 40 60 80 100

Output current (%)

-
-

20 40 60 80 100

Output current (%)

TDK-Lambda

1.1

1.0

0.9

0.8

S o o o 9
W NN (9] (@)} 3
Power factor

<
to

1.1

1.0

0.9

0.8

0.7

0.6

0.5

Power factor

0.4
0.3
0.2

T5-1



2,6 AH /A Stand-by current

ZWQ80-5225

Conditions Ta 25°C
Tout (MIN)
\al 0.9A
V2 0A
V3 . 0A 0.40
V4 0A
0.30 |
<
5
= 020 |
=]
Q
=
o
S
0.10 |
0.00
80
Conditions Ta 25°C

Remote ON/OFF CONTROL is OFF

0.20

100

120

140

160

180 200 220

240 260 280

Input voltage (VAC)

0.15 |

Input current (A)

0.05 |

0.00

80

100

120

140

TDK-Lambda

160

180 200 220 240 260 280

Input voltage (VAC)

T6-1



ZWQ80-5225

[ Vi:5v |

2.7 W EIEIRERE  Over current protection (OCP) characteristics

Conditions Ta : -10°C -------

25°C ———--
40 °C
Vin : 85-265VAC
Iout (100%) 6.0
V1 -A ’
V2 . 1.0A
V3 : 1.0A 5.0
V4 . 33A

Output voltage (V)
w
o

0.0 : :
0 50 100 150 200 250 300 350

Output current (%)

2.8 WEJLIREFRFE  Over voltage protection (OVP) characteristics

Conditions Ta : 25°C

Vin : 100VAC
Tout (MIN)
V1 : 09A
V2 0A
AV 0A 1< OVP point
V4 0A “— Vout
1< ov
2V/DIV 50ms/DIV

TDK-Lambda T7-1



HEFFME Over current protection (OCP) characteristics

14.0

12.0

[ V2:+12V |
2.7 B
Conditions Ta : -10°C
25°C
40 °C
Vin : 85-265VAC
Iout (100%)
V1 : 44A
V2 -A
V3 : 1.2A
V4 . 4.0A

2.8 R ERFERFE  Over voltage protection (OVP) characteristics

Conditions

Ta : 25°C

Vin : 100VAC
Iout (MIN)

V1 : 09A

V2 . 0A

V3 0A

V4 0A

10.0

8.0

6.0

Output voltage (V)

g by
o =

g
o

ZWQ80-5225

100

300

Output current (%)

1= OVP point

1< Vout

1—ov

SV/DIV

) lsr/DVIV o

TDK-Lambda

T7-2



ZWQ80-5225

[ V3:-12V |

2.7 it

i)

T PRFEREME  Over current protection (OCP) characteristics

Conditions Ta : -10°C -------
25°C ———--
40 °C
Vin : 85-265VAC
0
Iout (100%) 140
V1 : 44A
V2 . 1.2A 12.0
V3 -A
V4 . 4.0A
-10.0
S
& -80 |
8
S
>
5 -6.0 [
&
=
@)
4.0
2.0
0.0 ' ' .
0 100 200 300 400
Output current (%)
2.8 MEJLIREFRFE  Over voltage protection (OVP) characteristics
Conditions  Ta : 25°C
Vin : 100VAC
TIout (MIN)  f
V1 : 09A
V2 0A
V3 0A
V4 0A
: 1 <= OVP point
5V/DIV 1s/DIV
TDK-Lambda T7-3



ZWQ80-5225

[ Va:5v |

2.7 W EIEIRFERE  Over current protection (OCP) characteristics

Conditions Ta : -10°C -------

25°C ———:-
40 °C
Vin : 85-265VAC
Iout (100%)
vi: 424 60
V2 : 1.0A
V3 : 1.0A 5.0
V4 -A

Output voltage (V)
w
o

0.0 L L L
0 50 100 150 200 250 300 350

Output current (%)
2.8 MEJLIREFRFE  Over voltage protection (OVP) characteristics

Conditions Ta : 25°C

Vin : 100VAC
Tout (MIN)
V1 09A S
V2. OA EEREREEEEE ,
Vi: gA ----- - -] <= OVP point
V4 A : ;
. < Vout
1< 0V
2V/DIV 500ms/DIV

TDK-Lambda T7-4



ZWQ80-5225

V1:5V
2.9 WAOPRFFIREREIFFE  Hold up time characteristics
Conditions Ta : 25C
Vin : 85VAC
: 100VAC -
: 200VAC — —.—.-
: 265VAC —..—.. -
Tout (100%)
V1l : 54A
V2 : 14A
V3 : 14A
V4 : 4.0A
1000
ié/
Q
g 100 |
=y
=
S
ani
<2 \\:,__ .............
10 L L L
0 20 40 60 80 100

Output current (%)

TDK-Lambda T8-1



[ Vi:sv |

2.10 (HAISr B A3 0 K Output rise characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

Tout (MIN)

A% 0.9A

V2 0A

V3 0A

V4 0A

ZWQ80-5225

2V/DIV

1< Vout

el oy

1<— Vin

2.11 IS5 F23 0 B Output fall characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

Tout (MIN)

A% 0.9A

V2 0A

V3 0A

V4 0A

1< Vout

~ o

2V/DIV

50ms/DIV

TDK-Lambda

] < Vin

T9-1



[ V2:+12V |

2.10 (HAISr B A3 0 K Output rise characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

Tout (MIN)

vl 0.9A

V2 0A

V3 0A

V4 0A

ZWQ80-5225

2.11 tHASEH F23 0 Rk Output fall characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

Tout (MIN)

V1l 0.9A

V2 0A

V3 0A

V4 0A

A, B,I CD

5V/DIV

TDK-Lambda

A
I .......
SR T 7 ey o | Vout
| — Vin
5V/DIV 100ms/DIV

1< Vout

—{ oV

1 < Vin

T9-2
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2.10 (HAISr B A3 0 K Output rise characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC
C : 200VAC
D : 265VAC

Tout (MIN)

\%S I 0.9A
\% I 0A
V3 0A
V4 0A

ZWQ80-5225

‘A Vout

il < Vin

5V/DIV

100ms/DIV

2.11 tHASEH F23 0 Rk Output fall characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC
C : 200VAC
D : 265VAC

Tout (MIN)
A% 0.9A
V2 o 0A
V3 0A
V4 0A

A, B,I CD

1 ov

— Vout

1 <— Vin

5V/DIV

1s/DIV

TDK-Lambda

T9-3
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2.10 (HAISr B A3 0 K Output rise characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

Tout (MIN)

A% 0.9A

V2 0A

V3 0A

V4 0A

ZWQ80-5225

1< Vout

e ov

I < Vin

2.11 tHASEH F23 0 Rk Output fall characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

Tout (MIN)

A% 0.9A

V2 0A

V3 0A

V4 0A

A B, GCD

— Vout

2V/DIV

A ov

1<— Vin

TDK-Lambda

T9-4
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2.10 (HAISr B A3 0 K Output rise characteristics

Conditions Ta 25°C
A : 85VAC
B : 100VAC
C : 200VAC
D : 265VAC
TIout (100%)

V1l 8.0A
V2 1.0A
V3 1.0A
\Z 33A

DC

ZWQ80-5225

2V/DIV

2.11 tHASEH F 230 Rk Output fall characteristics

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

Tout (100%)
vl o 8.0A
I 1.0A
V3 o 1.0A
V4 3.3A

2V/DIV

20ms/DIV

TDK-Lambda

{ < Vout

o] oy

| — Vin

<— Vout

1< Vin

T9-5
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2.10 (HAISr B A3 0 K Output rise characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

TIout (100%)

vl 4.4A

V2 2.0A

V3 1.2A

V4 4.0A

ZWQ80-5225

: <~ Vout

S

Il < Vin

5V/DIV

2.11 tHASEH F 230 Rk Output fall characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

TIout (100%)

AY4 B 4.4A

V2 2.0A

V3 1.2A

V4 4.0A

A, B,I C,D

1< Vout

oy

1< Vin

5V/DIV

20ms/DIV

TDK-Lambda

T9-6
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2.10 (HAISr B A3 0 K Output rise characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

TIout (100%)

vl 4.4A

V2 1.2A

V3 2.0A

V4 4.0A

ZWQ80-5225

2.11 tHASEH F 230 Rk Output fall characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

TIout (100%)

AY4 B 4.4A

V2 1.2A

V3 2.0A

V4 4.0A

""" — OV
] You
................... Vi

TSDV ] 100meplv

ARy
Vo
|~ Vin

TSDV | 20meDIv

TDK-Lambda

T9-7
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2.10 (HAISr B A3 0 K Output rise characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

TIout (100%)

vl 4.2A

V2 1.0A

V3 1.0A

V4 7.0A

ZWQ80-5225

2V/DIV

1< Vout

P

[l Vin

2.11 tHASEH F 230 Rk Output fall characteristics

Conditions Ta 25°C
A : 85VAC

B : 100VAC

C : 200VAC

D : 265VAC

TIout (100%)

AY4 B 4.2A

V2 1.0A

V3 1.0A

V4 7.0A

A, B,I C,D

2V/DIV

20ms/DIV

TDK-Lambda

1< Vout

1< Vin

T9-8
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ZWQ

80-5225

2.12 ON/OFF= > fh m— VIR 77526 B3 Y K Output rise characteristics with ON/OFF CONTROL

Conditions  Ta : 25°C
Vin : 100VAC
Iout (100%)
V1 8.0A
V2 1.0A
V3 : 1.0A
V4 3.3A

< Vout

T oy

| — oNOFF

CONTROL

2V/DIV

50ms/DIV

2.13 ON/OFF = > kv — VI /)52 5 R A3 D F¢fE Output fall characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC
TIout (100%)
V1 8.0A
V2 1.0A
V3 1.0A
V4 3.3A

2V/DIV

TDK-Lambda

{< Vout

~—ov

< ON/OFF

CONTROL

T10-1



[ V2:+12V

ZWQ80-5225

2.12 ON/OFF= > fh m— VIR 77526 B3 Y K Output rise characteristics with ON/OFF CONTROL

Conditions  Ta : 25°C
Vin : 100VAC
Iout (100%)
V1 : 4.4A
V2 2.0A
V3 : 1.2A
V4 4.0A

<— Vout

e ov

5V/DIV

50ms/DIV

1 < oN/OFF

CONTROL

2.13 ON/OFF = > kv — VI /)52 5 R A3 D F¢fE Output fall characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC
TIout (100%)
V1 4.4A
V2 2.0A
V3 1.2A
V4 4.0A

1< ON/OFF

5V/DIV

50ms/DIV

TDK-Lambda

— Vout

= —ov

CONTROL

T10-2
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ZWQ80-5225

2.12 ON/OFF= > fh m— VIR 77526 B3 Y K Output rise characteristics with ON/OFF CONTROL

Conditions  Ta : 25°C
Vin : 100VAC
Iout (100%)
V1 : 4.4A
V2 1.2A
V3 : 2.0A
V4 4.0A

— Vout

5V/DIV

50ms/DIV

{ < oN/OFF

CONTROL

2.13 ON/OFF = > kv — VI /)52 5 R A3 D F¢fE Output fall characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC
TIout (100%)
V1 4.4A
V2 1.2A
V3 2.0A
V4 4.0A

50ms/DIV

TDK-Lambda

;eov

1< Vout

< ON/OFF

CONTROL

T10-3
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ZWQ80-5225

2.12 ON/OFF= > fh m— VIR 77526 B3 Y K Output rise characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC

Iout (100%)
AYA I 4.2A
V2 1.0A
V3 1.0A
V4 7.0A

1 <— Vout

1< ON/OFF
CONTROL

2V/DIV

50ms/DIV

2.13 ON/OFF = > kv — VI /)52 5 R A3 D F¢fE Output fall characteristics with ON/OFF CONTROL

Conditions Ta : 25°C
Vin : 100VAC

Tout (100%)
V1 - 42A
V2 1.0A
V3 1.0A
V4 7.0A

1<~ ON/OFF

2V/DIV

10ms/DIV

1< Vout

oV

CONTROL

TDK-Lambda

T10-4
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2.14 IS (ANJ12Z) FpME Dynamic line response characteristics

Conditions

2.15 AJJEJEB#EFEME  Response to brown out characteristics A

Conditions

Conditions

Ta : 25°C
Vin : 85VACS132VAC(A)
. 170VACE265VAC(B)
Tout (100%)
V1 : 8.0A
V2 : 1.0A
V3 : 1.0A
V4 : 33A

Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 8.0A
V2 : 1.0A
V3 : 1.0A
V4 : 33A
Brown out time
A : 46ms
B : 47ms

Ta : 25°C
Vin : 200VAC
Tout (100%)
V1 : 8.0A
V2 : 1.0A
V3 : 1.0A
V4 : 33A
Brown out time
A : 46ms
B : 47ms

ZWQ80-5225

— p—~—pp————— i<—Vout(A)

< Vin

~S00ms/DIV_____

1< Vout

oy

1< Vin

VDIV

— S0msDIV_____

~ VDIV

— S0ms/DIV__

1< Vout

oy

:HVin

TDK-Lambda

T11-1
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2.14 IS (ANJ12Z) FpME Dynamic line response characteristics

Conditions

2.15 NJJEEB#SRM: Response to brown out characteristics A

Conditions

Conditions

Ta : 25°C
Vin : 85VACS132VAC(A)
. 170VACE265VAC(B)
Tout (100%)
V1 : 44A
V2 : 2.0A
V3 i 12A
V4 : 4.0A

Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 44A
V2 : 2.0A
V3 : 1.2A
V4 : 4.0A
Brown out time
A : 46ms
B : 47ms

Ta : 25°C
Vin : 200VAC
Tout (100%)
V1 : 44A
V2 : 2.0A
V3 : 12A
V4 : 4.0A
Brown out time
A : 46ms
B : 47ms

ZWQ80-5225

. o, . . —

< Vout (A)

< Vout (B)

~20mVDIV

~S00msDIV_____

:_ < Vout

—SVDIV_

— S0msDIV_____

~SV/DIV_

— S0ms/DIV__

Vin

Vout

ov

Vin

TDK-Lambda

T11-2
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2.14 IS (ANJ12Z) FpME Dynamic line response characteristics

Conditions

Ta : 25°C

Vin : 85VAC&132VAC(A) k

. 170VACE265VAC(B)
Tout (100%)

V1 @ 4.4A

V2 :1.2A

V3 : 2.0A

V4 : 4.0A

ZWQ80-5225

— Vout (A)

< Vout (B)

—20mV/DIV

~S00ms/DIV______

2.15 N S1EJEB#HERE Response to brown out characteristics A B

Conditions

Conditions

Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 44A
V2 : 12A
V3 : 2.0A
V4 : 4.0A
Brown out time
A : 46ms
B : 47ms

Ta : 25°C
Vin : 200VAC
Tout (100%)
V1 : 44A
V2 : 1.2A
V3 : 2.0A
V4 : 4.0A
Brown out time
A : 46ms
B : 47ms

—SVDIV_

— S0msDIV_____

“SVDIV

— S0ms/DIV__

TDK-Lambda

| ov

1< Vout

1< Vin

1< Vout

1< Vin

T11-3
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2.14 IS (ANJ12Z) FpME Dynamic line response characteristics

Conditions

Conditions

Conditions

Ta : 25°C

Vin :
: 170VACS265VAC(B)

Tout (100%)

V1 : 44A

V2 : 1.0A

V3 : 1.0A

V4 : 7.0A

Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : 42A
V2 : 1.0A
V3 : 1.0A
V4 : 7.0A
Brown out time
A : 46ms
B : 47ms

Ta : 25°C
Vin : 200VAC
Tout (100%)
V1 : 42A
V2 : 1.0A
V3 : 1.0A
V4 : 7.0A
Brown out time
A : 46ms
B : 47ms

85VACE 132VAC(A) k

ZWQ80-5225

< Vout (A)

< Vout (B)

~S00msDIV_____

1< Vout

oy

< Vin

VDIV

— S0msDIV_____

| < Vout

S R

1< Vin

VDIV

— S0ms/DIV__

TDK-Lambda

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

f=100Hz

Load current tr = tf = 50us

Tout 0.9A (MIN) = 8.0A (MAX)

1< Vout

| Tout

200mV/DIV 2ms/DIV

+0.80%
-1.28%

Load current tr = tf = 50us

Tout 0.9A (MIN) = 8.0A (MAX)

]« Tout

200mV/DIV 200 ¢ s/DIV

+1.12%
-1.44%

ZWQ80-5225

Conditions Ta : 25°C
Vin : 100VAC
Tout (100%)
V1 : -A
V2 : 1.0A
V3 : 1.0A
V4 : 33A

Load current tr = tf = 50us

Tout 1.4A (MIN) «— 10.0A (Peak)

<~ Vout

] Iout

200mV/DIV 2ms/DIV

+0.96%

-1.36%

Load current tr = tf = 50us

{< Tout

200mV/DIV 200 ¢ s/DIV

+1.36%
-1.68%

TDK-Lambda

T12-1
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2.16 HEIGE (AMTEZL) FE
Dynamic load response characteristics

f=100Hz

Load current tr = tf = 50us
Iout 0A (MIN) ~——> 2.0A (MAX)

] Vout

1< Tout

200mV/DIV 2ms/DIV

+0.30%
-0.27%

Load current tr = tf = 50us
Tout 0A (MIN) <=— 2.0A (MAX)

1— Vout

1< Tout

200mV/DIV 200 p s/DIV

+0.27%
-0.24%

ZWQ80-5225

Conditions Ta : 25°C

Vin : 100VAC
Iout (100%)
V1 : 44A
V2 -A

V3 : 1.2A
V4 : 4.0A

Load current tr = tf = 50us

Tout 0A (MIN) =—> 2.5A (Peak)

1< Vout

1— Tout

200mV/DIV 2ms/DIV

+0.34%

-0.44%

Load current tr = tf = 50us

Tout 0A (MIN) <— 2.5A (Peak)

1< Vout

1< Iout

200mV/DIV 200 u s/DIV

+0.28%

-0.44%

TDK-Lambda T12-2



V3:-12V |

2.16 WG (AmEL) itk
Dynamic load response characteristics

=100Hz

Load current tr = tf = 50us

Tout 0A (MIN) =<—> 2.0A (MAX)

<~ Vout

1— ITout
200mV/DIV 2ms/DIV
+0.40%
-0.24%
f=1kHz
Load current tr = tf = 50us
Tout 0A (MIN) <— 2.0A (MAX)

<— Vout

1< Iout

200mV/DIV 200 u s/DIV

+0.30%
-0.24%

TDK-Lambda

ZWQ80-5225

Conditions Ta : 25°C

Vin : 100VAC
Tout (100%)
V1 : 44A
V2 : 1.2A
V3: -A

V4 : 4.0A

Load current tr = tf = 50us
Iout 0A (MIN) ~—> 2.5A (Peak)

«— Vout

<— Jout
200mV/DIV 2ms/DIV
+0.60%
-0.27%
Load current tr = tf = 50us
Tout 0A (MIN) s— 2.5A (Peak)
1<— Vout
1< Jout
200mV/DIV 200 u s/DIV
+0.50%
-0.24%
T12-3
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2.16 WHEIGE (AMTEZL) FRE
Dynamic load response characteristics

f=100Hz

Load current tr = tf = 50us

Tout 0A (MIN) <—> 7.0A (MAX)

s

200mV/DIV

2ms/DIV

+1.52%

-5.20%

Load current tr = tf = 50us

Tout 0A (MIN) =—> 7.0A (MAX)

< Vout

{ < ITout

1 Vout

Conditions

ZWQ80-5225

Ta : 25°C
Vin : 100VAC
TIout (100%)
V1 : 42A

V2 : 1.0A

V3 : 1.0A
V4 : -A

Load current tr = tf = 50us

Tout 0A (MIN) <— 9.0A (Peak)

|<— Vout

1< Iout

200mV/DIV

2ms/DIV

+2.16%

-7.60%

Load current tr = tf = 50us

Iout 0A (MIN) <— 9.0A (Peak)

]+ Vout

1< Iout

1 — Jout
200mV/DIV 200 u s/DIV 200mV/DIV 200 u s/DIV
+1.60% +3.20%
-4.80% -6.56%
TDK-Lambda

T12-4



ZWQ80-5225

[ vi:sv |

217 WAV w2 A R Output ripple and noise waveform

NORMAIL MODE

Conditions Ta : 25 °C
Vin : 100VAC
Tout (100%)
V1 : 8.0A
V2 - 1.0A
V3 1.0A
V4 33A

< Vout

50mV/DIV 2 us/DIV

NORMAL + COMMON MODE

< Vout

50mV/DIV 2 1 s/DIV

TDK-Lambda T13-1




[ v2:12v |

21T HAV W T, /A4 R

Conditions  Ta : 25°C
Vin : 100VAC
Tout (100%)
Vi1 4.4A
V2 2.0A
\A 1.2A
\'Z 3 4.0A

Output ripple and noise waveform

NORMAL MODE

7ZWQ80-5225

< Vout

50mV/DIV

2 us/DIV

NORMAL + COMMON MODE

<-Vout

50mV/DIV

2 u s/DIV

TDK-Lambda

T13-2
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217 AV w 7, ) A ZWFE Output ripple and noise waveform

Conditions  Ta : 25°C
Vin : 100VAC
Iout (100%)
Vi1 4.4A
V2 1.2A
V3 2.0A
V4 : 4.0A

NORMAL MODE

ZWQ80-5225

< Vout

50mV/DIV

2 u s/DIV

NORMAL + COMMON MODE

< Vout

50mV/DIV

2 us/DIV

TDK-Lambda

T13-3
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ZWQ80-5225

217 AU w7, 4 X Output ripple and noise waveform

Conditions Ta : 25°C
Vin : 100VAC
Tout (100%)
A\ 4.2A
V2 1.0A
V3 : 1.0A
V4 7.0A

NORMAIL MODE

| <-Vout

50mV/DIV 21 s/DIV

NORMAL + COMMON MODE

< Vout

50mV/DIV 2 14 s/DIV

TDK-Lambda




ZWQ80-5225

2.18 AJ— R (R AEW) Feik Conditions Ta :25°C
Inrush current waveform Vin :100VAC
Tout (100%)
V1  :54A
V2  :1.4A
V3 1 14A
V4 1 4.0A

Switch on phase angle

of input AC voltage

o =0°

Il<= Vin

_10ADIV [ 100msDIV___

Switch on phase angle f \ ] I : :
M A < Tin

of input AC voltage

¢ =90°

1— Vin

10ADNV [ 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  :54A
V2  :1.4A
V3 1 14A
V4 1 4.0A

Switch on phase angle ﬁn

of input AC voltage

o =0°

1 < Vin

10ADIV | 100ms/DIV.

Switch on phase angle

of input AC voltage

¢ =90°

AR — vi

10ADNV [ 100msDIV____

TDK-Lambda T14-



ZWQ80-5225

2.19 W= REZE N B R Conditions Ta : 25°C
Inrush current characteristics Vin :200VAC

80

60

N
S

(MAX) Inrush current (A)

lout : VI V2 V3 V4
(MIN)  09A 0A 0A  0A ~~----
(50%)  2.7A 0.7A 0JA 2.0A —-—-—
(100%)  54A 14A 14A 4.0A

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



2.20 AJJEFRIEIE  Input current waveform

Conditions Ta : 25°C
Vin : 100VAC
TIout (100%)
V1 : 54A
V2 : 14A

ZWQ80-5225

V3 : 14A
V4 : 4.0A

Sms/DIV

Conditions Ta : 25°C
Vin : 200VAC
Tout (100%)
V1 : 54A
V2 : 14A

V3 : 14A
V4 : 4.0A

2A/DIV

TDK-Lambda

1< lin

1< Vin

| < Iin

. — Vin

T16-1



ZWQ80-5224

2.21 miaf# A%y Input current harmonics

Harmonic current (A)

Harmonic current (A)

Conditions Ta :25°C

Vin :100VAC
Tout (100%)
V1 :5.6A
V2 1 12A
V3 :1.2A
V4 :1.0A
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)

ZWQ80-5225

222 V) — 7 EiRrE Conditions Ta : 25°C
Leakage current characteristics Iout (MIN) @ =------
V1 :09A
V2 : 0A
V3 : 0A
V4 : 0A
Tout (100%) :
V1 :54A
V2 : 14A
V3 : 14A
V4 : 4.0A
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 Bt

ZWQ80-5225

Electro-Magnetic Interfere; haractersti :
cro-Vagnelic fuferlerence claracensics Conditions ~ Vin : 230VAC
" Iout (100%
M T i
Conducted Emission Noise V2 14A
V3:1.4A
V4:4.0A
80
80
70 VCCI Class B
] Limit
o L QP Li
T . ;\ I T T | <~___VCCI'C1.assB
= AT AV Limit
R V /’J\l ‘ A FCC Class B
Point A 30 ] \] .QP Limit
Ref. {0.638MHz) 20 Ll
Data Limit Measure ] W‘ Ui b
(dBuV) | (dBuv) 10
QP 48.0 42.1 .
a.15 a.5 T 5 10 30.405
AV 46.0 42.0 Frequency [MHzl
Phase :N
50
BO
70 VCCI Class B
80 \\ 1 QP Limit
= - ) | VCCI Class B
g " N T = K_ AV Limit
S : . FCC Class B
Point B - 30 ‘LTA! \ oA | l n QP Limit
Ref. (0.639kHz) J J ,‘\ \
Data Limit Measure 0 ‘H
(dBuV) (dBuV) 1 VJ
QP 48.0 41.1
o
AV 460 413 0.15 0.5 1 Frequency [MHZ] 10 30.405
Phase:LL
EN55011-B, EN55032-BD[RFAEIZVCCI class BORFE & 7 U
Limits of EN55032-B are same as its VCCI class B.
TDK-Lambda T191



ZWQ80-5225

2.23 EMI Rk .
Electro-Magnetic Interference charactﬁ\ristics Conditions  Vin : 100VAC.
. Tout (100%)
MEEFRE V1:5.4A
Radiated Emission Noise V2:14A
V3:14A
V4:4.0A
HORIZONTAL.:
&0
- VCCI Class B
* .~ QP Limit
R e = "\ FCC Class B
g 0 ; N QP Limit
g 10 J«\\ j ’\“ .
/v\\'Au,\'[‘/ by [\‘\.. M.qk_u.'!\/ M wﬁ/ﬂ u\wfﬂ '\1 J W
) | Sy
W/
10

50 100

30
Frequency [MHzl

i02.7

VERTICAL.:
B0
VCCI Class B
50 1 QP Limit ,
et e[S FCC Class B
= 40 i QP Limit
3 oL |
N avd ~
L, A .
20
1030 50 100 3027
frequency [MHz]
EN55011-B, EN55032-BD RS MEIZVCCI class BOERE L [ U
Limits of EN55032-B are same as its VCCI class B.
TDK-Lambda T19-2





