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EF% Definition
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Vst eeeee STBH{ /1% +  STB output voltage
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Test results are reference data based on our measurement condition.
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ZWP350-1000

1. IEEJ7EE Evaluation Method
1-1. JAIE[EE  Circuit used for determination

JEEEE 1 Circuit 1 used for determination
o ERRE Steady state data
o BERYZ M Warm up voltage drift characteristics

o HODRFERRERIRHE Hold up time characteristics

o 135 E3VERRE Output rise characteristics

o HIINEH FA0EE  Output fall characteristics

o R PR R Over current protection (OCP) characteristics
o R CRGERFME Over voltage protection (OVP) characteristics
« ANJ1FEBJEB#HEZREE  Response to brown out characteristics

o ANJIEIIEIE Input current waveform

FIOH NN — A=K
Digital power meter

fHIEAY
Controlled temperature chamber

AC +V O
X
Load
CVCF
P.S.
=~ AC v (?/ |
R STB  +STB S MR
w7 =7 LO——O Shunt resistor
Current probe
Load
o WEINE (BT AZ) Bt Dynamic load response characteristics
FORNRY — A=K
Digital power meter
B IR
Dynamic dummy load

Load |1
Il

CVCE Load |2

O AC -V C -
STB  +STB o MG
Shunt resistor

Afir
Load
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ZWP350-1000

FOBRNIRY —
Digital power meter

(O AC +V
L=t
Load
CVCF S
drc e AN+
e . -STB  +STB “/%VHJ@E%
w7 m—>7 Shunt resistor
Current probe
=t
Load
o U—J&E i Leakage current characteristics
F LN — A — B
Digital power meter
AT
T e ! Load
CVCF Leakage | v
O—] cl\lj[rrent | I PS.
eter l |
Hafxhz 2 L_———__2 \r
Isolation —O AC ACO AC -V CKF
transformer 1 S M
FG O N = Shunt resistor
-STB +STB
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ZWP350-1000

HAZ

%5 Circuit 5 used for determination

o AV TV JAXWTE  Output ripple and noise waveform

FURNINT —A—H
Digital power meter

C P
J HAeT
CVCF -1 Load
C Cl | C2
O AC -V O
Coaxial cable Oscilloscope
-STB  +STB 1.5m 50Q bandwidth : 100MHz
:0.1pF  Cap., Film
: 100uF Cap., Elect
1 4700pF Cap., Cera
: 50Q
[F]}$6 Circuit 6 used for determination
o FreFTarta— VRN B30 SR 3R
Output rise and fall characteristics with ON/OFF Control
FUHNIRNT — A—H
Digital power meter
J) AC +V (L
i
C Load
O/®
P.S.
C)—‘
e e e — i}
O AC VO AN\
-R +RS -STB +STB T MEHT
Shunt resistor
A%
Load
SwW2
O
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?EI ==2

EMI test
receiver and
spectrum
analyzer

RN

« EMIE#4:  Electro-Magnetic Interference characteristics

¢ Configuration used for determination

(a) MEF UG- )L (JFiE /1 X)  Conducted Emission

SELLFE IR P B 18
AMN 50Q/50uH

N

PR (BEth)
D.U.T. (Earthed)

.0
st 3

FIRr—7 v
Power cable

ZWP350-1000

TILIM

Distance : 40cm

= Height : 80cm

Stand
a

Aluminum plate

N TEE IR

(2m*2m)
Vertical ground
reference plane

e

(AT T TTTITIFTIIFIIr

a
777

1
.

i o AT
AC power suppl,
Earth KR Hf POELSIPPY
Horizontal ground plane
(b) MEEE IR (Bt /1 X)  Radiated Emission
AR RS (F2tth)
< > D.U.T. (Earthed)
: TT) Distance : 3m
Q Antenna TIVIIR
EMI test t Aluminum plate
receiver, I e N
spectrum Q BRr—7 NV
analyzer and :: Power cable
pre amplifier ::
Q H—T—T ) Height : 80cm
N Turn table
™
I, [ 1
S | |
N / o o MNER
e AC power supply
Earth KR i
Horizontal ground plane
TDK-Lambda 7/41




1-2. fFEHRIERSS List of equipment used

ZWP350-1000

TDK-Lambda

EQUIPMENT USED MANUFACTURE MODEL NO.
1 DIGITAL STORAGE OSCILLOSCOPE | YOKOGAWA ELECT. DLM2054
2 DIGITAL STORAGE OSCILLOSCOPE | YOKOGAWA ELECT. DL1740E
3 DIGITAL MULTIMETER AGILENT 34970A
4 DIGITAL POWER METER YOKOGAWA ELECT. WT310E/ WT210
5 DIGITAL POWER METER HIOKI 3333 /PW3337
6 CURRENT PROBE YOKOGAWA ELECT. 701933 /701931
7 DYNAMIC DUMMY LOAD CHROMA 63112A
8 DUMMY LOAD CHROMA 63106A/63108A
9 DUMMY LOAD KIKUSUI PLZ1205W
10 SLIDE REGULATOR VOLTAC SB-102 /50384
11 CVCF KIKUSUI PCR4000LE
12 CVCF KIKUSUI PCR12000WE2R
13 CVCF CHROMA 6520/ 61505
14 CVCF AGILENT 6813B
15 SHUNT RESISTOR YOKOGAWA ELECT. 2215
16 LEAKAGE CURRENT METER SIMPSON 228
17 CONTROLLED TEMP. CHAMBER ESPEC SH-662 / SU-241
18 EMI TEST RECEIVER ROHDE&SCHWARZ ESCI
19 EMI TEST SPECTRUM ANALYZER |ROHDE&SCHWARZ ESCI
20 PRE AMP SONOMA 310
21 LISN TOYO TECNICA NNLK8121
22 ANTENNA ROHDE&SCHWARZ CBL6111D
23 DUMMY LOAD PCN RHF250 SERIES
1-3. i 2 Load condition
H$RZ2# Convection cooling
Vin Iout 24V 30V 36V 48V
90VAC - 265VAC 100% 14.6A 11.65A 9.7A 7.3A
5 2245 Forced air cooling
Vin Tout 24V 30V 36V 48V
90VAC - 265VAC 143% 20.8A 16.6A 13.8A 104A
* Vstb=5V, Istb=0.3A (100%)
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2. M —& Characteristics

2-1.

24V

30V

FRRFME  Steady state data
(1) ANJ)-Bfa- IR E), k8 - ki

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

ZWP350-1000

eSS Istb: 0%
Condition ~ Z=¢3 73X« 30|22
Cooling : Forced air cooling
1. AJ)- B2 ) Line and load regulation Condition Ta: 25°C
lout/ Vin 90VAC 100VAC 200VAC 265VAC Line regulation
0% 24.014V 24.002V 24.014V 24.016V 14mV 0.058%
50% 24.006V 24.006V 24.004V 24.006V 2mV 0.008%
100% 24.011V 24.010V 24.012V 24.013V 3mV 0.013%
143% 24.013V 24.012V 24.014V 24.015V 3mV 0.013%
Load 8mV 10mV 10mV 10mV
regulation 0.033% 0.042% 0.042% 0.042%
2. IREEZSHE) Temperature drift Condition Vin: 100VAC
Iout : 100%
Ta -20°C +25°C +50°C Temperature stability
Vout 24.056V 24.010V 23.987V 69mV | 0.288%
3. )k - W EE T Start up voltage and Shut down voltage Condition Ta: 25°C
ITout : 100%
Start up voltage (Vin) 7TVAC
Shut down voltage (Vin) 66VAC
1. AJ1- B2 B) Line and load regulation Condition Ta: 25°C
Tout / Vin 90VAC 100VAC 200VAC 265VAC Line regulation
0% 29.977V 29.993V 29.992V 29.994V 17mV 0.057%
50% 30.006V 30.006V 30.006V 30.005V ImV 0.003%
100% 30.013V 30.013V 30.013V 30.014V ImV 0.003%
143% 30.014V 30.014V 30.016V 30.015V 2mV 0.007%
Load 37mV 21mV 24mV 21mV
regulation 0.123% 0.070% 0.080% 0.070%
2. IR FEZSE) Temperature drift Condition Vin: 100VAC
Tout : 100%
Ta -20°C +25°C -50°C Temperature stability
Vout 30.047V 30.013V 29.966V 8lmV | 0.270%
3. i)k - W Start up voltage and Shut down voltage Condition Ta: 25°C
Tout : 100%
Start up voltage (Vin) 77VAC
Shut down voltage (Vin) 66VAC
TDK-Lambda 9/41



2. M —& Characteristics

2-1.

36V

48V

FRRFME  Steady state data
(1) ANJ)-Bfa- IR E), k8 - ki

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

ZWP350-1000

eSS Istb :
Condition 22t i = :
Cooling :
1. AJJ- B2 ) Line and load regulation Condition Ta:
lout/ Vin 90VAC 100VAC 200VAC 265VAC Line regulation
0% 35.995V 36.002V 35.996V 36.002V TmV 0.019%
50% 36.000V 36.000V 36.002V 36.002V 2mV 0.006%
100% 36.006V 36.005V 36.008V 36.007V 3mV 0.008%
143% 36.011V 36.010V 36.013V 36.013V 3mV 0.008%
Load 16mV 10mV 17mV 1ImV
regulation 0.044% 0.028% 0.047% 0.031%
2. IREEZSHE) Temperature drift Condition Vin :
Iout :
Ta -20°C +25°C -50°C Temperature stability
Vout 36.017V 36.005V 35.989V 28mV 0.078%
3. )k - W EE T Start up voltage and Shut down voltage Condition Ta:
Tout :
Start up voltage (Vin) 77VAC
Shut down voltage (Vin) 66VAC
1. AJ1- B2 B) Line and load regulation Condition Ta:
Tout / Vin 90VAC 100VAC 200VAC 265VAC Line regulation
0% 48.001V 48.006V 48.001V 48.003V SmV 0.010%
50% 48.004V 48.005V 48.005V 48.003V 2mV 0.004%
100% 48.008V 48.010V 48.009V 48.007V 3mV 0.006%
143% 48.014V 48.015V 48.014V 48.012V 3mV 0.006%
Load 13mV 10mV 13mV 9mV
regulation 0.027% 0.021% 0.027% 0.019%
2. {RFEZE) Temperature drift Condition Vin
Tout :
Ta -20°C +25°C -50°C Temperature stability
Vout 47.936V 48.010V 47.986V 74mV 0.154%
3. i)k - W Start up voltage and Shut down voltage Condition Ta:
Tout :

Start up voltage (Vin)

TIVAC

Shut down voltage (Vin)

66VAC

TDK-Lambda

0%
SR 22 ¢4
Forced air cooling

25°C

100VAC
100%

25°C
100%

25°C

: 100VAC

100%

25°C
100%
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ZWP350-1000

(2) Vo7V A XEIExIATIEIE  Ripple noise voltage vs. Input voltage

100%
100%
43

Iout :

M
Condition

Istb :

Zey 5 A

Cooling : Convection cooling

-20°C

Ta:

+25°C —
+50°C

24V

L e e e L e

60 f----

(=]

(Awn) 93e310A ostou o[ddry

HEL LA

200

150

AJJEEH Input Voltage (VAC)

100

S
wv

30V

B

N
(Awr) a3ejon astou ofddry

HEL (L4

200

AJJ7EJE Input Voltage (VAC)

]
vy

36V

qm———

L R PR |

1
1 4
LR By e e R |
1
1
1

T
1
1
1
TO F--=--#-—=—=——#————4 -4 mmmmH————H——— === = —
1
1
1

90 f----

(=]

180 |----

()]
(Aw) a8eyj0A ostou o[ddry

HEL S (ULL

200

150

AJJEEF Input Voltage (VAC)

100

S
wv

48V

P e - ] - - - - - - -

) B =i Sy Py P Sy R

Y U U N | | |

(=}

240 f----
120 ----

(Awr) a3e3joa ostou ofddry

HEXL (v L40

200

150

AJJ7EJE Input Voltage (VAC)

o
vy
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ZWP350-1000

(3) #h=-Jy#xtH /)&t Efficiency and Power factor vs. Output current

90VAC —====-

Vin :

eSS

Condition

100VAC —
200VAC

265VAC— — — -

e
&
=

X

S &

2%

2 R
\A/_lu
o

Cooling : Forced air cooling

25°C

Ta:

120 140

100

Hi /1B Output current (%)

Hi 7). Output current (%)

0.2

100 120 140

80

40

20

Hi /1B Output current (%)

Hi 7). Output current (%)

100 120 140

80

40

20

HIJ)EEE Output current (%)

Hi )T Output current (%)

do oL

100 120 140

80

40

20

HIJ)EEE Output current (%)

Hi )8 Output current (%)
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ZWP350-1000

(4) AJJEEJIRHH J)EEWE  Input power vs. Output current

S Vin: 90VAC
Condition 100VAC
200VAC
265VAC— — — -
Istb: 0%

Zein 7 A g ZE

Cooling : Forced air cooling

24V Ta: 25°C
A FEE AJJ% 7] Input Power z I B i____:T____i_____i____:r____i__;_,_;__
nput Voltage | lout:0% | T T2 e
Control OFF g- : : : : ,/: : :
90VAC 1.8W 0.6W 2300 [---n Rl S it aRbil SR IR
100VAC 1.6W 0.6W = 200 f---- 2 < ol ECENI SERRIRERRES
200VAC 1AW 0.8W F T S e RN M N N S
265VAC 1.4W 1.1W < 0 “ | | | | | |
0 20 40 60 80 100 120 140
Hi 717§ Output current (%)
30V
A FEE AJJ% 7] Input Power z I B S S N SO SRR I
> — 5 : 1 1 1 1 7= 1
Input Voltage Tout : 0% ST T 2 400 F---- SRS SR SO RN SO S
Control OFF = i :T i_ 'E AT 'E
90VAC 33W 0.6W 2300 [---n i S e S e N
100VAC 34W 0.6W = 200 F---- S > T e TR CEURT SRR EERE N
200VAC 2.6W 0.8W SRR SRR e SRR IR SRS SRR AV
265VAC 2.4W 1.0W < 0 “ | | | | | |
0 20 40 60 80 100 120 140
Hi 717§ Output current (%)
36V
A FEE AJ)#E 7] Input Power z I B S S S SO SR I
D — 5 : 1 1 1 1 I <
Input Voltage Tout : 0% SUANE= AT 2 400 F---- S U SR Y P S
Control OFF :_é- i : : : //:’ i :
90VAC 2.1W 0.6W 2300 p---n A St e i R M
100VAC 2.0W 0.6W = 200 F---1 S =T TRUR CEURT ERREEENE N
200VAC 1.6W 0.8W STV SRR SRR IR SRS SR AV
265VAC 1.6W 1.0W < 0 - | | | | | |
0 20 40 60 80 100 120 140
7178 Output current (%)
48V
A FEE AJ)#E 7] Input Power z I S SO I SN S IS
D — 5} : 1 1 1 1 > 1
Input Voltage Tout : 0% == 2 400 b---- :____'T____:____.:____'r,,_f_t____;__
Control OFF ? : : : : //: : :
90VAC 23W 0.6W 2300 p--- R S S e e
100VAC 2.1W 0.6W = 200 F---A S 7wl TROR CEUET ERREEERE N
200VAC 1.6W 0.8W B 100 frmm et T
265VAC 1.6W 1.1W < 0 “ | | | | | |
0 20 40 60 80 100 120 140

7178 Output current (%)

TDK-Lambda 13/41



(5) AJ1EFERHHE /1R Input current vs. Output current

24V
AP EE AJ17E i Input Current
arha—LvA 7
Input Voltage Tout : 09
a & out:: 0% Control OFF
90VAC 0.09A 0.01A
100VAC 0.10A 0.08A
200VAC 0.17A 0.17A
265VAC 0.23A 0.22A
30V
A EE AJJ7E i Input Current
arha—LA 7
Input Voltage Tout : 09
a 5 out: 0% Control OFF
90VAC 0.11A 0.13A
100VAC 0.11A 0.17A
200VAC 0.18A 0.24A
265VAC 0.23A 0.29A
36V
A EE AJJEEVE Input Current
Input Voltage Tout : 0% ST
Control OFF
90VAC 0.10A 0.13A
100VAC 0.10A 0.14A
200VAC 0.17A 0.24A
265VAC 0.23A 0.29A
48V
A EE AJJ#EEVE Input Current
Input Voltage Tout : 0% SN
Control OFF
90VAC 0.10A 0.07A
100VAC 0.10A 0.08A
200VAC 0.17A 0.17A
265VAC 0.23A 0.22A

AJJ7E it Inputcurrent (A)

AJJ7EE Inputcurrent (A)

AJJ7Et Inputcurrent (A)

AJJ7Et Inputcurrent (A)

6.0
5.0

6.0

4.0

3.0

2.0

0.0

6.0

ZWP350-1000

TDK-Lambda

N Vin: 90VAC
Condition 100VAC
200VAC
265VAC— — — -
Istb: 0%
Yy - ,—IE,\
Zeim A 2 vy
Cooling : Forced air cooling
Ta: 25°C
T T T T T T T
—-——— e i e R e ElE e R |
1 1 1 1 1 1 1
1 1 1 1 1 ! 1
== = - T T T T T T T T AT T T T rT T 21 o T
1 1 1 1 1 1 1
1 1 1 1 1 1 1
F---- Tl e i Rt l bbb it Bl
1 1 1 1 1 1 1
- - ey ___1_]
1 1 1 1 1 1 1
1 1 ! 1 1 1 1
————— L . v Y = el RS
1 1 1 I - - 1
1 1 Ll = T 1 1
F——— e — - e e e e EE R
] 1 1 1 1 1
= 1 1 1 1 1 1
0 20 40 60 80 100 120 140
HiJFE i Output current (%)
T T T T T T T
F— == - —— k= - = — =<
1 1 1 1 1 1 1
1 1 1 1 1 ) 1
F=—-- -t —-—-——-"F—-——=——"4-—"—"="="t -~~~ =1 -1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
F---- == —-T----F---q--r%r<--- == ===
1 1 1 1 1 1 1
I Vol U_ e T _a____1_]
1 1 1 1 1 1 1
1 1 1 1 1 1 1
ER— | [P I S [ | __—|——;—J'—_
1 1 1 1 - - 1
1 1 1 — T - -1 1 1
- - — e - - e e P EE L L EEEEEEE
Pt ] 1 1 1 1 1
1 1 1 1 1 1 1
0 20 40 60 80 100 120 140
HiJJE i Output current (%)
T T T T T T T
F— == i diiil e R s |
1 1 1 1 1 1 1
1 1 1 1 1 1 1
=== - =TT --r--T/MIm s T A
1 1 1 1 1 1 1
1 1 1 1 # 1 1
F---- == —-T----F---q--s%r=--- == ===
1 1 1 ! 1 1 1
I Vol e _____1_]
1 1 1 1 1 1 1
1 1 1 1 1 1 1
ER— | [ M R | ,__—|——;—J-—_
| I | | | o == 1= 1
1 1 L1 = T 1 1
F——— - - P e e e LR
Pl e ] 1 1 1 1 1
1 1 1 1 1 1 1
0 20 40 60 80 100 120 140
H )P Output current (%)
T T T T T T T
F— == - —— k== -4
1 1 1 1 1 1 1
1 1 1 1 1 1 1
=== - =TT~ -=-=-=-r-=-Z 1====71-q
1 1 1 1 1 1 1
1 1 1 1 7 1 1
F---- == -T----r---q-sFF - om- -
1 1 1 1 1 1 1
- - e h L _1_ ]
1 1 1 1 1 1 1
1 1 1 1 1 1 1
_____ | [ Mot ) [ | ___I__=_,_d-__
1 1 1 1 [ b 1
1 1 L | 1 1
F == - - L e e e I B
__J_—-| 1 1 1 1 1
1 1 1 1 1 1 1
0 20 40 60 80 100 120 140
HJEE i Output current (%)
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R IRs R e

2-3.

HERY T M

2-2.

Hold up time characteristics

Warm up voltage drift characteristics

an “ “ o “ “ =) “ “ =) “ o
£ T r--| T- - T T T--| T T- -l 2
— 1 1 I 1 1 1 1
=} 1 1 1 1 1 1 1
o 1 1 P 1 1 o 1 1 o 1 o
o + +--| & + - t-=1 O + == t+- -l a
[ | | -~ 1 1 — o 1 1 - Lo 1 — (o
E = x 1 1 > 1 1 S 1 S
22 B : “ .2 _ e _ e _ .
NP i i--| S 5 I T2 e v i =R VT N
S = o U e =) =) E
S O OH = o =S ! ! 3 ! ! 3 ! 3
S S S O wn 5 ! ! - < ! ! - = ! o =
— N — o N o = i- 1--1 8 = L L--1 & = 1 -l 2 3
. = Z “ “ & | | £ | g
. .o | .. .. m \ \ = | | = | m
= =t K Wopa o 1 [ = © | | e © L |l e 7
V N o S T T O = T T O = T O =2
= +ﬂ — © e 1 1 = 1 1 = 1 5=
42 % i | 1 ] 1 1 b 1 e
N @) = ' [ B 1 I B i | o =
AI |||||| o R T T F D T T ¥ 5 T < 3
F L | | H 1 1 q 1 =
n “ I‘M 1 1 1 1 1
I | | | | |
] | _ WA e 3 I N L - m.
H = +A- S { 1 1 1 {
~- = 1 1 1 1 1
d v
1 1 1 1 1
NA* m “ | | 1 1 o 1 1 o 1 o
C 1 iyl 1 o - o - o - o
= o = S % = o S
- - S - = — = =
(swr) oumy dn pjoyg (swr) oumy dn pjoyg (swr) oumy dn pjoy (swr) oumy dn pjog
S35} OO [R5 O B3} O k) O T
o0 e} oo o0
o o [ o o o o o
Wo [ [ [ [ [ [ [ [
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2-4. AP ARYA sy L=

ZWP350-1000

Output rise characteristics

F Vin: 90VAC (A)
Condition 100VAC (B)
200VAC (C)

265VAC (D)

Istb: 100%
e R T
Cooling : Convection cooling

24V Ta: 25°C
DC B A lout : 0% oeoba Tout : 100%
DC BA
A N/
Vout : 10V/DIV Vstb : SV/DIV Vout : 10V/DIV Vstb : SV/DIV
100ms/DIV 100ms/DIV
30V
pe B A lout : 0% pc B A Tout : 100%
pc~BA DC ~[[<BA
Vout : 10V/DIV Vstb : 5V/DIV Vout : 10V/DIV Vstb : 5V/DIV
100ms/DIV 100ms/DIV

TDK-Lambda 16/41



2-4.  WHNED EAOREM Output rise characteristics
S Vin :
Condition
Isth :
Zem A
Cooling :
36V Ta
D|C ]|3 1? Iout : 0% D\C ]|3 ‘?
Dnc BA BA
% N

ZWP350-1000

90VAC (A)

100VAC (B)
200VAC (C)

265VAC (D)

100%

H Rz
Convection cooling

¢ 25°C

[out : 100%

Vout : 20V/DIV

Vstb : 5V/DIV

Vout : 20V/DIV

100ms/DIV

Vstb : 5V/DIV

48V

100ms/DIV

Iout : 0% I)|C 1?

lout : 100%

Vout : 20V/DIV

Vstb : 5V/DIV

Vout : 20V/DIV

100ms/DIV

Vstb : 5V/DIV

100ms/DIV

TDK-Lambda
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2-5. MBIV RHE  Output fall characteristics

54t Vin :

Condition

Istb :
ZEm 7
Cooling :

ZWP350-1000

90VAC (A)
100VAC (B)
200VAC (C)
265VAC (D)
100%
B ARZEHT
Convection cooling

24V Ta: 25°C
ABCD Tout : 0% ABLD Tout : 100%
| 18N 100s/div
ABCD
R /ABC'D
Vout : 10V/DIV Vstb : 5V/DIV Vout : 10V/DIV Vstb : 5V/DIV
100s/DIV 500ms/DIV
30V
ABCD ABCD

[ Iout : 0% ‘ Iout : 100%

J el 11,25 N H 10s/dv

Vout : 10V/DIV Vstb : 5V/DIV Vout : 10V/DIV Vstb : 5V/DIV

10s/DIV 500ms/DIV

TDK-Lambda 18/41



ZWP350-1000
2-5. WANEL AR Output fall characteristics

ESES Vin: 90VAC (A)

Condition 100VAC (B)

200VAC (C)

265VAC (D)
Istb: 100%

A BRER
Cooling : Convection cooling

36V Ta: 25°C

| Tout : 0% Tout : 100%

-EN 1005/

Vout : 20V/DIV | Vstb : 5V/DIV Vout : 20V/DIV | Vstb : 5V/DIV
100s/DIV 500ms/DIV
48V
ABCD ABCD
| Iout : 0% | TIout : 100%
} HET 100s/dv
__________ ~ ~
Vout : 20V/DIV Vstb : 5V/DIV Vout : 20V/DIV Vstb : 5V/DIV
100s/DIV 500ms/DIV

TDK-Lambda 19/41



ZWP350-1000

2-6. FrAdTarbua— VR INES BRSO ST R RRME
Output rise and fall characteristics with ON/OFF Control

24V

WV

Vout: 10VDIV | Vstb: 5V/DIV

50ms/div

-

Vout: 20V/DIV | Vstb: 5V/DIV

50ms/DIV

TDK-Lambda

— Vout —

— 0V —
«— Vstb —
< ON/OFF—

Control

— Vin—

«— Vout —

— 0V —

— Vstb —

«—ON/OFF—
Control

«— Vin—

eSS

Condition

Vin :

Iout :

Istb :
RGP
Cooling :
Ta:

100VAC

100%

100%

Ge iR

Forced air cooling
25¢°C

L

Vout : 10V/DIV | Vstb: 5V/DIV

50ms/DIV

=

WWWWWWWWWWWWWWWWWWW

Vout : 20V/DIV | Vsth:5V/DIV

50ms/DIV

20/41




ZWP350-1000

2-6. FreFdTarbu— VIR NI EAN ST R AR
Output rise and fall characteristics with ON/OFF Control

-

Vout: 20VDIV | Vstb: 5V/DIV

50ms/div

48V

MWWV

Vout: 20V/DIV | Vstb: 5V/DIV

50ms/DIV

TDK-Lambda

«— Vout —

— 0V —
«— Vstb —
«—ON/OFF—>

Control

— Vm—

«— Vout —

— 0V —
— Vstb —
«—ON/OFF—>»

Control

«— Vm—

Vin:

Iout :

Istb :
EmAHFR
Cooling :
Ta:

At
Condition

100VAC

100%

100%

S 28

Forced air cooling
25°C

—

Vout : 20V/DIV | Vstb: 5V/DIV

50ms/DIV

=

WWWWWWWWWWWWWWWWW

Vout : 20V/DIV | Vstb: 5V/DIV

50ms/DIV

21/41




ZWP350-1000

R

1

n:

Over voltage protection (OVP) characteristics

1t R

2-8.

ERFIE

1

n

inkes

Over current protection (OCP) characteristics

1t

2-7.

H
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2-9. WSS (BfRAZ) B Dynamic load response characteristics
& Vin :
Condition Tout :
Istb :
AT A
Cooling :
Ta:

24V

f=100Hz

ZWP350-1000

100VAC

50% < 100%

(tr =tf = 75us)
100%

B AR 25
Convection cooling
25°C

f=1kHz

«— Tout —

—0A —

Vout : 0.5V/DIV | lout : 10A/DIV Vout : 0.5V/DIV

| Iout: 10A/DIV

2ms/DIV 0.2ms/DIV
+0.81% | -1.17% +0.68% | -0.68%
30V
f=100Hz f=1kHz
+— Iout — Vil / e
o SO ——  I— e | U —— | S
—0A —
Vout : 0.5V/DIV | Iout : 10A/DIV Vout : 0.5V/DIV | Iout : 10A/DIV
2ms/DIV 0.2ms/DIV
+0.57% | -0.77% +0.36% | -0.42%

TDK-Lambda
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2-9.  WJEIS

)¢ Dynamic load response characteristics

ZWP350-1000

& Vin: 100VAC
Condition Iout : 50% < 100%
(tr=tf=75us)
Istb: 100%
A BRZEN
Cooling : Convection cooling
Ta: 25°C
36V
f=100Hz f=1kHz
«— lout — / \\ \ / \t
it imn it Vit i st ] '\ \\\-—‘u&
— 0A —
Vout : 0.5V/DIV | Iout : SA/DIV Vout : 0.5V/DIV Iout : 5SA/DIV
2ms/DIV 0.2ms/DIV
+0.44% | -0.60% +0.39% -0.37%
48V
f=100Hz f=1kHz
v ‘\/_“—‘f
«— Jout — —\ @ [ o
«— 0A —
Vout : 0.5V/DIV | lout : SA/DIV Vout : 0.5V/DIV lout : SA/DIV
2ms/DIV 0.2ms/DIV
+0.41% | -0.52% +0.31% -0.24%
TDK-Lambda 24/41



2-9.

24V
f=100Hz

Vout: 2V/DIV |  Tout : 20A/DIV

2ms/DIV

+2.47% | -4.94%

30V
f=100Hz

Vout : 2V/DIV | Tout : 20A/DIV

2ms/DIV

+1.54% | -3.82%

WPEINE (BfTAZ) Bt Dynamic load response characteristics

=SLE

Istb :
TR
Cooling :
Ta:

Vin :
Condition Iout/Pout :

ZWP350-1000

100VAC

25% < 800W
(tr=tf= 75us)
100%

B Rz in
Convection cooling
25°C

f=1kHz

— lout —

«— 0A —

Vout : 2V/DIV

| Tout:20A/DIV

0.2ms/DIV

«— lout —

— 0A —

+2.63%

| -2.59%

f=1kHz

Vout : 2V/DIV

| Iout: 20A/DIV

0.2ms/DIV

+1.32%

| -1.61%

TDK-Lambda
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ZWP350-1000

2-9. EIEISE (AfTAZ) K Dynamic load response characteristics
ES LS Vin: 100VAC
Condition Tout/Pout: 25% <> 800W
(tr=tf=75us)
Istb: 100%
ZEm A HARzE
Cooling : Convection cooling
Ta: 25°C
36V
f=100Hz f=1kHz
«— [out — /f \\ // \\\
/ \ / \
——— — — : A
— 0A —
Vout: 2V/DIV |  Tout: 10A/DIV Vout: 2V/DIV_ |  Tout : 20A/DIV
2ms/DIV 0.2ms/DIV
+1.48% | -3.28% +1.31% | -1.55%
48V
f=100Hz f=1kHz

«— Jout —

—0A—

Vout : 2V/DIV |

Iout : 10A/DIV

Vout : 2V/DIV

| Tout: 10A/DIV

2ms/DIV

0.2ms/DIV

+1.31%

| -2.67%

+1.00%

| -1.08%

TDK-Lambda
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2-9.

24V

f=100Hz

Vout : 2V/DIV

Iout : 20A/DIV

2ms/DIV

+3.83%

-10.04%

30V

f=100Hz

Vout : 2V/DIV

| Iout:20A/DIV

2ms/DIV

+1.79%

-5.25%

«— Jout —

— 0A —

«— [out —

—0A—

PG (B ZE) F¥E  Dynamic load response characteristics

ESis Vin:
Condition Iout/Pout :

Istb :

e A
Cooling :
Ta:

ZWP350-1000

200VAC

25% < 1000W
(tr=tf=75us)
100%

H & zem
Convection cooling
25°C

f=1kHz

Vout : 2V/DIV

Iout : 20A/DIV

0.2ms/DIV
+3.46% | -3.19%
f=1kHz
4 \\‘\«\—Jf'! .\L
Vout: 2V/DIV |  Iout: 20A/DIV
0.2ms/DIV
+1.75% | -1.94%

TDK-Lambda
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29,  EPEIRE (AMAZ) R Dynamic load response characteristics

ZWP350-1000

< Jout —

Vout : 2V/DIV |

Iout : 10A/DIV

ESkE Vin: 200VAC
Condition Tout/Pout: 25% < 1000W
(tr = tf = 75us)
Istb: 100%
em A HERZER
Cooling : Convection cooling
Ta: 25°C
36V
f=100Hz f=1kHz
r— rem——— «— Jout — [ ;‘W'u\
/ \ / \

,'/ \"v_ ‘fyl \'\

f \

’f‘ \\1 .“'J \'\,
n—— \atumton oA [—— A\......_....._/" “\...

Vout: 2V/DIV |  Iout: 10A/DIV Vout: 2V/DIV |  Iout : 10A/DIV

2ms/DIV 0.2ms/DIV
+1.49% | -4.15% +1.61% | -1.95%
48V
f=100Hz f=1kHz
S o

Vout : 2V/DIV

| Iout:10A/DIV

2ms/DIV

+2.00%

-5.02%

TDK-Lambda

0.2ms/DIV

+1.37% | -1.35%
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ZWP350-1000

2-10.  AJJEJEB#EFRFE  Response to brown out characteristics

ES K Tout: 100%
Condition Istb: 100%
e BERZES
Cooling : Convection cooling
B4 IEFRE]  Interruption time Ta: 25°C

A HAEEDITFZ2L  No output voltage drop
B: H/)EENROVETIE TLZ2Y Y No output voltage drop to 0V
C: HAEENOVETILT  Output voltage drops to 0V

24V
Vin : 100VAC Vin : 200VAC
A=25ms, B=33ms, C=34ms A=25ms,B=40ms, C=45ms
B AC A BC
Vin : 500V/DIV | Vout : 10V/DIV Vin : 500V/DIV | Vout : 10V/DIV
50ms/DIV 50ms/DIV
30V
Vin : 100VAC Vin : 200VAC
A=23ms,B=35ms, C=36ms A=23ms,B=38ms, C=53ms
B AC ABC
Vin : 500V/DIV | Vout : 10V/DIV Vin : 500V/DIV | Vout : 10V/DIV
50ms/DIV 50ms/DIV

TDK-Lambda 20/41



2-10.  AJJEJEB#EFRFE  Response to brown out characteristics

51t Iout :

Condition Istb:

Zeyy 7

Cooling :

B Ff  Interruption time Ta:

A HAEEDTZRL  No output voltage drop
B: MAFEEAOVETIE T L7 No output voltage drop to 0V

ZWP350-1000

100%

100%

B AR 220
Convection cooling
25°C

C: WAEENOVETIET  Output voltage drops to OV

Vin : 200VAC
A=25ms, B=3%ms, C= 54ms

36V
Vin : 100VAC
A=25ms, B=33ms, C= 34ms

B AC
Vin : 500V/DIV | Vout : 20V/DIV
50ms/DIV

48V

Vin : 100VAC

A=27ms, B=34ms, C=35ms

A BC
Vin : 500V/DIV | Vout : 20V/DIV
50ms/DIV
Vin : 200VAC

A=27ms,B=41ms, C= 65ms

B AC

ABC

Vin : 500V/DIV Vout : 20V/DIV

Vm : 500V/DIV Vout : 20V/DIV

50ms/DIV

50ms/DIV

TDK-Lambda
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2-11.

24V

Input turnon at ¢ = 0°

Vin : 500V/DIV

| Iin: 10A/DIV

50ms/DIV

Input turn on at ¢ = 0°

AAAAAAAAAANNRAN

d VVVVVVV VYV VYWY

Vin : 500V/DIV Iin : 10A/DIV

50ms/DIV

—Iln—

—In—

AN —FEHE (S NEHR) I Inrush current waveform

Zftt
Condition

Vin :

Iout :

Istb :

75im A
Cooling :
Ta:

ZWP350-1000

100VAC

100%

100%

B ZE i
Convection cooling
25°C

Input turn on at ¢ = 90°

B B e

......

Vin : 500V/DIV ‘ Iin : 10A/DIV
50ms/DIV
Condition Vin: 200VAC
Iout : 100%
Istb: 100%
= A BARZEN
Cooling : Convection cooling
Ta: 25°C

Input turn on at ¢ = 90°

VVVVVVVVVV VY

AAMANANAAANRANARNT

Vin : 500V/DIV lin : 10A/DIV

50ms/DIV

TDK-Lambda
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2-12. AR5 Input current harmonics

ZWP350-1000

ESis Tout: 100%
Condition Istb: 100%
ZEmatt . ARZER
Cooling : Convection cooling

Ta: 25°C
24V Vin: 100VAC
10
g JIS C61000-3-2 Limit (class A)
s g 1
5t
23 ol
*“g 001
<
jan!
0.001
11 17 19 21 23 25 27 29 31 33 35 37 39
? % Yk Harmonics order
Vin: 230VAC
10
< IEC61000-3-2 Limit (class A)
O G
E &
5t
=5 01
E 2 g0
2
0.001
35 7 9 11 17 19 21 23 25 27 29 31 33 35 37 39

? JHI Yk # Harmonics order

2-13.  AJJEVRIEN  Input current waveform

24V
Vin : 100VAC

/“\/ﬁ\/“\

lin:2ADIV |  Vin:500V/DIV

Sms/DIV

—Im —

«— 0A —

«— Vmn—

ESis Tout: 100%
Condition Istb: 100%
ZEIm A AARZENY
Cooling : Convection cooling
Ta: 25°C
Vin : 200VAC

e aYae

lin:2ADIV |  Vin: 500V/DIV

Sms/DIV

TDK-Lambda 30/41



ZWP350-1000

PP Leakage current characteristics

=5

J—7%

2-14.

0% —======

Tout :

ESE

Condition

100%
100%

Istb :

zem A BIRZEs

Cooling : Convection cooling

25°C

Ta:

24V

f=50Hz

==

-

bt} N —
(=] (== (=]
(V) juarmd 33exea] ULE 4 —(;

<
o

50

AJ1E T Input voltage (V)

f=60Hz

e e e e e e e e e e - - e o

2
1

¢! !
(=] (== (=]

(V) juarmd 33exea] ULE 4 —(

<
o

50

AJ1E+E Input voltage (V)

33/41
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ZWP350-1000

2-15. MV v JAXWFE Output ripple and noise waveform

Fft Vin: 100VAC
Condition [out: 100%
Istb: 100%
ZEMFTA HIRZER
Cooling : Convection cooling

24V Ta: 25°C
lout : 0% Iout : 100%
N J%{};‘ . . ‘\xi%.__\t}‘-‘:::‘ . i"i‘.-{:_:;-
50mV/DIV 20ms/DIV 50mV/DIV Sms/DIV
30V
[out : 0% Iout : 100%
i " (" s,
\""“*“vn“mfk L h'm*?##%m“ﬁhw "y
50mV/DIV 20ms/DIV 50mV/DIV Sms/DIV

TDK-Lambda 34/41



ZWP350-1000

2-15. MV v JAXWFE Output ripple and noise waveform

NG Vin: 100VAC
Condition Iout: 100%
Istb: 100%
ZEMTTA BARZEN
Cooling : Convection cooling

36V Ta: 25°C
Iout : 0% Iout : 100%
A A
Pne, i N fa,
S d‘*ﬁ-m%'-“-‘.:l‘%‘“hf\\““] %QM’W;J\%‘%. %xﬁ
50mV/DIV 20ms/DIV 50mV/DIV Sms/DIV
48V
Iout : 0% _ Iout : 100%
B k \ ‘ l‘ |
NN N \\ NN
\i‘ga\mw\\h\*-\x "u\_‘ \\.“‘h’\“"‘h—'} \\\"%‘;-« \\%\.:‘:_

50mV/DIV 20ms/DIV 50mV/DIV 5Sms/DIV

TDK-Lambda 35/41



ZWP350-1000

2-16. EMIR#:  Electro-Magnetic Interference characteristics

ML Conducted Emission

24V
Point A (0.2MHz)
Ref Data| Limit | Measure
@) | @B
QP 63.7 51.2
AV 53.7 49.1
Point B (0.2MHz)
Ref. Data Limit | Measure
@B) | @B
QP 63.7 53.1
AV 53.7 49.3

[dB(nV)]
100 |

eSS Vin: 230VAC
Condition Iout: 100%
Istb: 100%
ZEm T A BRSNS
Cooling : Convection cooling
Ta: 25°C

Phase : N

9 F

80

VCCI ClassB

QP Limit

70

60 [

y 3

o
50 1y

L ~L Level

WAL . NWW\A /

A

40 F

S oy T\
VCCI ClassB

30 [

2 [

AV Limit

10 [

[dB(nV)]

0.50 1.00 5.00 10.00 30.00
JE M #% Frequency [MHz]

Phase : L

100

90 [

VCCI ClassB

80 |

-
o

QP Limit

[=2)
o

y N

i

L~ Level
(2]
fe)

N
o

VCCI ClassB

30 |

AV Limit

2 [

10 [

0.50 1.00 5.00 10.00 30.00
JEE L Frequency [MHz]

EN55011-B,EN55032-B,FCC-BD[RSHEILVCCI class BOFRFE L [FRIC
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.

TDK-Lambda 36/41



ZWP350-1000

2-16. EMIR#:  Electro-Magnetic Interference characteristics

ML Conducted Emission

30V

Point A (0.2MHz)

Ref. Data Limit | Measure
(dB) (dB)
QP 63.7 51.5
AV 53.7 484
Point B (0.2MHz)
Ref. Data| Limit [ Measure
(dB) (dB)
QP 63.7 529
AV 53.7 48.7

ESis Vin: 230VAC
Condition Iout: 100%
Istb: 100%
2 Rz
Cooling : Convection cooling
Ta: 25°C
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Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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ZWP350-1000

2-16. EMIR#:  Electro-Magnetic Interference characteristics

ML Conducted Emission

36V

Point A (0.2MHz)

Ref. Data Limit | Measure
(dB) (dB)
QP 63.7 50.1
AV 53.7 47.8

Point B (0.2MHz)

Ref. Data | Limit | Measure
(dB) (dB)
QP 63.7 51.7
AV 53.7 48.1
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Ta: 25°C
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EN55011-B,EN55032-B,FCC-BD[RSHEILVCCI class BOFRFE L [FRIC
Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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2-16. EMIR#:  Electro-Magnetic Interference characteristics
MEE U175 Conducted Emission

48V
Point A (0.2MHz)
Ref. Data Limit | Measure
(dB) (dB)
QP 63.7 50.6
AV 53.7 485
Point B (0.2MHz)
Ref. Data Limit | Measure
@) | @B
QP 63.7 52.5
AV 53.7 48.7

[dB(uV)]

ESLs Vin :
Condition ITout :
Istb:

Zetn 5=

Cooling :

Ta:

ZWP350-1000

230VAC
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B RZEm
Convection cooling
25°C
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Limit of EN55011-B,EN55032-B,FCC-B are same as its VCCI class B.
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ZWP350-1000

MBI Radiated Emission

Vin: 230VAC
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25°C

Ta:

Vertical

Horizontal

24V

[dBuV)]

[dB(uV)]

—mE
CZE
Sis—
(-9
°s
R A
(=} (=} (=} (=) o [=} (=} (=)
o~ © 0 < [a2] N —
~®>O\H\—\n/\\_
o%E
Sii—
=%
°%
[ I S S R
o o o o (=] (=} (=} o
o~ © [Ie] < [a2] N -

PAYT Al

100.0

JE % Frequency

50.0

30.0

100.0

JE %L Frequency

50.0

[MHz]

[MHz]

Vertical

Horizontal

.
C%E

S

(-9

°s
ﬂ,,,,,,,,77,,,,,,77,,,77,,,,,,,
>
= O (=] [} (=} [=} [=} (=} (=}
mwf © [Te} < [22] N —
= PAYT Al

P

L »2.=2

gl

=%

°%
Ll Lol
S
= O [} (=} o (=} [} (=} (=)
n(Dx? © 0 < [22] N —
= PAT Al

100.0

50.0
JEI %L Frequency

30.0

100.0

JEI ¥ Frequency

30.0

[MHz]

[MHz]

ENS55011-B,EN55032-BORFE 1 VCCI class BORFEERIL

Limit of EN55011-B,EN55032-B are same as its VCCI class B.
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Indication is peak values.
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ZWP350-1000

MBI Radiated Emission

Vin: 230VAC
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Cooling : Convection cooling
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