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1. A3

Evaluation Method

1.1 fIZEFIE  Measurement Circuits
(1) FfrtE Steady state characteristics

Controlled temp chamber

PF1500B-360

B L = 50mm
i F2
S\ P
HPENT ——
e
4\\\’1‘:’\” C13|C14
} 7' Q) H
S
T I
oY Y 4
FG —T |
7
Shunt res.
Oscilloscope
12
Bandwidth: 20MHz
(2) P& 7E J1FFE Warm up voltage drift characteristics
52 (1) &EFIC Same as (1) above
(3) &I FREFE  Current limit characteristics
52 (1) &FIC Same as (1) above
(4) B ELRFERFE  Over voltage protection (O.V.P.) characteristics
L =50mm
F2
+V o
Pl L PFI5008 ——
o) ® AN AC(L)
_L‘,z _Iﬁ7 .
a o i les les ci13lcia _Oscllloscope
} — - { 77z O 1”1 H
— 8
T 1§ r
5 o Y Y \—¢ NAS . AC(N)
/ Base-plate /;
FG7_7_ )
PC  ENA Shunt res.
ONT Aux e
SG 10G

(5) tH/SeH EsDEsME  Output rise characteristics

EF2(4) L[EIC Same as (4) above

(6) 7152 F230KEME  Output fall characteristics

F1:

C1,C4,C5,Cé:
C2,C3,C7,C8:

C9,C10:
Cl11,C12:

EF2(4) L[EIC Same as (4) above

250VAC, 20A C13,C14:
250VAC, 1uF Film Capacitor L1:
250VAC, 2200pF Ceramic Capacitor L2:
450VDC, 1uF Film Capacitor R1:
250VAC, 2200pF Ceramic Capacitor TFR1,TFR2:

TDK-Lambda

450VDC, 220uFx3 parallel Electrolytic Capacitor
4.5mH

2.2mH

0.5W, 470kQ

109, 139°C
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(7) I0G, ENAfE 5 xt Hi7J%EJE  10G and ENA signals vs. output voltage

L =50mm

+V
PF1500B
A AC(L)

2

Cc8
R

{4

LYY\ / AC(N) - -
Base-plate |
L — I
£ o) ]
r v
PC ENA Shunt res.
CNT 10k a Current
AUX probe
10k
SG 10G

(8) I PEILE (A1) ¥ Dynamic line response characteristics
52 (7) £[FIC Same as (7) above

(9) IPEILE (A28 ¥ Dynamic load response characteristics
52 (7) £[FIC Same as (7) above

(10) AJJEEB#HEREE  Response to brown out characteristics
52 (7) £[FIC Same as (7) above

(1) AJ3¥— 8w (22 N&E ) BFPE Inrush current characteristics

Slide Reg.
Dynamic Application
AC = ..
200V DIP I_l Circuit
Simulator (Input filer)

Current probe

(12) AJJ&EFEHE . Input curret waveform
EF2(7) £[EIC Same as (7) above

Fl: 250VAC, 20A C13,C14: 450VDC, 220uFx3 parallel Electrolytic Capacitor
C1,C4,C5,C6: 250VAC, 1uF Film Capacitor Ll1: 4.5mH

C2,C3,C7,C8: 250VAC, 2200pF Ceramic Capacitor L2: 2.2mH

C9,C10: 450VDC, 1uF Film Capacitor RI1: 0.5W, 470kQ

Cl11,C12: 250VAC, 2200pF Ceramic Capacitor TFR1,TFR2: 10Q, 139°C

TDK-Lambda T-2



(13) =R Ak oy

Harmonic

/ Flicker
analyzer

PF1500B-360

A £ Input current harmonics and total harmonic distortion
F2
Vv S\
. PFIS00B | —
AN ACL) i
o I
L ci3|cl4
C4 R1 |C5 |C6 ] +
c Lics_|c i > | a
— - { | — zz 7z 2
1 I -
T T
Y e—OAC(N)
Base-plate ///
FG O
e o
PC

(14) V—7E it Leakage current characteristics

CNT A yux

SG

+V
PF1500B
AC(L)

N
N
R-LOAD

R C
AC(N)
Base-plate

F1 JLI L2
Slide Reg. _IEZ _LC7
ci ca Rl |cs |ce
AC p— b —
200V } = {
L L 16
A ! 5 .
(oo e —4
FG
T
Fl: 250VAC, 20A C13,Cl14:
C1,C4,C5,C6: 250VAC, 1uF Film Capacitor L1:
C2,C3,C7,C8: 250VAC, 2200pF Ceramic Capacitor L2:
C9,C10: 450VDC, 1uF Film Capacitor R1:
Cl11,C12: 250VAC, 2200pF Ceramic Capacitor TFR1,TFR2:

TDK-Lambda

450VDC, 220uFx3 parallel Electrolytic Capacitor
4.5mH

2.2mH

0.5W, 470kQ

10Q, 139°C

T-3



(15) EMI ##  Electro-Magnetic Interference characteristics
(a) MEE v -/ E (JfiE /A X) Conducted Emission Noise

]

EMI Test Receiver
Spectrum Analyzer

BELL AR
AMN 50Q/50 x H .

Stk
D.U.T. (Earthed) < 4

&

z

Aluminum Plate

PF1500B-360

T B P2 i ¥
la—— Vertical Ground
Reference Plane

(2mx 2m)

| * L = — R ) H = 80cm
* Power Cord Stand
® ¢ o
11 [ [ .r
A TR = T
Input Line TvH e ’ )
Filter Earth & J K Hu i

Matel Ground Plane

(b) MEEE IR (RS /1 X) Radiated Emission Noise

- e e
D.U.T. (Earthed)
- D=3m - Alun}':iil::njﬂ;’late
L/ wh=—k
7@ Power Cord
g A
EMI Test Receiver e
Spectrum Analyzer _ | |
Pre Amp. TeTI
| Antenna
* H = 80cm R
=
H Stand [EHRAL
P Turn table
T
AT — M = =
Input Line L—H 2z
TAIVH Earth
Filter [} £ g R i

Matel Ground Plane

VCCI class A application system

L3

a
J -
1o

(@}
= |
1T
=
LOAD

+V
F1 L1 L2 PF1500B
AC(L) : v AC(L)
[¢7) k” €7 AUX O
cl e RL|Cs o6 | L4 106 Q Lcn3
INPUT —— ENA O /i
Ls PC O
C3
?21 c8 R
AC(N)O 7Y Y e 7YY AC(N)
Base-plate
FO—r © v
7T
Fl: 250VAC, 20A C18,C19:
C1,C4,C5,C6: 250VAC, 1uF Film Capacitor C20,C21:
C2,C3,C7,C8: 250VAC, 2200pF Ceramic Capacitor L1:
C9,C10: 450VDC, 1uF Film Capacitor L2:
Cl1,C12: 250VAC, 2200pF Ceramic Capacitor L3:
C13,C14: 450VDC, 220uFx3 parallel Electrolytic Capacitor L4,L5,L6,L7:
C15,C16: 630V, 0.22uF Film Capacitor R1:
TFR1,TFR2:

TDK-Lambda

250VAC, 2200pF Ceramic Capacitor
250VAC, 47pF Ceramic Capacitor
4.5mH

2.2mH

202uH

Ferrite Bead

0.5W, 470kQ

109, 139°C
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The detailed peripheral parameter information ( for reference )

PF1500B-360

SYMBOL |PRODUCT TYPE |ITEM DESCRIPTION NOTE MANUFACTURER
1 |[F1 Fuse 0324020.MXP 250VAC, 20A LITTELFUSE
2 |C1,04,C5,C6  |Cap.,Film(AC) LE105-FX4131 250VAC, 1uF OKAYA
3 |C2,03,C7,C8 |Cap.,Ceramic(AC) |DEIE3KX222MA4BNO4F [250VAC, 2200pF  |MURATA
4 [co.Cl1o0 Cap..Film MDX22W105K-F 450V, 1uF NTK
5 |c11,CI2 Cap.,Ceramic(AC) [DE1E3KX222MA4BNO4F  [250VAC, 2200pF  |MURATA
6 |C13.Cl4 Cap., Elect EKHJ451VSN661MASIM  [450V, 660uF NI-CHEMI
7 |C15.Cl6 MLCC C3216X7R2J223KT 630V, 0.022uF x3 [MURATA
8 |ci18.C19 Cap.,Ceramic(AC) [DE1E3KX222MA4BNO4F  [250VAC, 2200pF  |MURATA
9 |C20,C21 Cap.,Ceramic(AC) [DE11XRA470KA4BNOIF  [250VAC, 47pF MURATA
10 |L1 Noise Filter Coil CV112045 4.5mH, 12A TNC
11 L2 Noise Filter Coil DMEGC core DMR73_ 2.2mH TDK
H36x23x15 : $1.2 x 19T
12 L3 Noise Filter Coil DMEGC core DN8SH_ 0.2mH TDK
H31x19x13 : $0.8 x 14T
13 |L4,L5,L6,L7  |Beads Core HF57BB3.5X3X1.3 TDK
14 [R1 Res., RK73H2BTTD1503F 0.5W 470kQ x3 KOA
15 |TFRI,TFR2  |Res., Thermal Fuse |A5MC-100J 10Q 139°C UCHIHASHI
1.2 fEHRIERES  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 |ACPOWER SUPPLY KIKUSUI PCR2000L
2 |AC POWER SUPPLY KIKUSUI PCR3000LE
3 |DIGITAL POWER METER YOKOGAWA ELECT. WT310
4 [DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
5 |DATA ACQUISITION / SWITCH UNIT AGILENT 34970A
6 |DC ELECTRONIC LOAD Chroma 63203A-600-210
7 |CONTROLLED TEMP. CHAMBER ESPEC CORP. SU-662
8 |LINE SUG SIMULATOR TAKAMISAWA PSA-210
9 |CURRENT PROBE YOKOGAWA 701933
10 |HARMONIC/FLICKER ANALYZER KIKUSUI KHA1000
11 |DUMMY LOAD ARCOL HS50 SERIES
12 |SHUNT RESISTER YOKOGAWA ELECT. 2215
13 |EMI TEST RECEIVER/SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI-03
14 |LISN ROHDE & SCHWARZ ENV216
15 |BROADBAND ANTENNA SCHWARZBECK VULB9168
16 |EARTH LEAKAGE CURRENT METER SIMPSON 228

TDK-Lambda
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PF1500B-360

2. WMt —# Characteristics
2.1 55 Steady state data
() AJ1EE), G s, RS / EH), (51EEE

Regulation - line and load, Temperature drift / Start up voltage and Drop out voltage

360V Po=1008W
1. Regulation - line and load Condition  Tbp: 25°C
Iout\ Vin | 85VAC | 115VAC| 230VAC | 255VAC line regulation
0% 361.0V | 361.0V [ 361.1V | 362.1V 1.1V 0.31%
50% 3609V | 361.0V | 361.2V | 361.2V 0.3V 0.07%
100% 360.8V | 361.0V | 361.2V | 361.2V 0.5V 0.12%
load 0.2V 0.1V 0.1V 0.9V
regulation | 0.06% | 0.02% | 0.02% | 0.24%
2. Temperature drift Conditions  Vin: 115VAC
Iout : 100%
Iout \ Vin -40°C +25°C | +100°C temperature stability
Vout 359.9V | 361.0V | 362.0V 2.1V 0.59%
3. Start up voltage and Drop out voltage Conditions  Tbp : 25°C
Iout : 100%
Start up voltage (Vin) | 76.0V
Drop out voltage (Vin) [ 67.0V
360V Po=1512W
1. Regulation - line and load Condition Tbp : 25°C
Iout\ Vin | 170VAC| 230VAC | 255VAC line regulation
0% 361.0V | 361.1V | 360.6V 0.4V 0.12%
50% 361.1V | 361.2V | 361.2V 0.1V 0.02%
100% 361.1V | 361.2V | 361.3V 0.1V 0.04%
load 0.1V 0.2V 0.6V
regulation 0.03% 0.04% 0.17%
2. Temperature drift Conditions  Vin : 230VAC
ITout : 100%
Iout \ Vin -40°C +25°C | +100°C temperature stability
Vout 360.0V | 361.2V | 362.3V 2.3V 0.62%
TDK-Lambda T-6



(2) HVEE. BV T IVEIE xF A EIE

Output voltage and ripple voltage vs. input voltage

360V

Output voltage (V)

365

360

355

350

345

340

335

360V

Output voltage (V)

365

360

355 t

350

345

340

335

Conditions  Tbp :

Ripple voltage (V)

Ripple voltage (V)

-40°C ==~~~ -
250C = ==
100°C
Po=1008W
60
e A A 7 !
Output voltage
1 40
4 30
__________________ 1 20
Ripple voltage
—————— 110
0
80 100 120 140 160 180 200 220 240 260
Input voltage (V)
Conditions Tbp:
-40°C ==~~~ 7"
25°C =7 0T
100°C
Po=1512W
60
S S DU I
Output voltage
4 40
---------------------- 1 30
Ripple voltage 1%
- 1 10
0
160 180 200 220 240 260

Input voltage (V)

TDK-Lambda

Cout :

1350uF
1350uF
2700uF

Cout :

1350uF
1350uF
2700uF

PF1500B-360



(3) B ATy xF H B
Efficiency and input current vs. output current

360V

Efficiency (%)

100

90

)
(]

J
(e}

60

360V

Efficiency (%)

100

90

80

70

60

PF1500B-360

output current (%)

TDK-Lambda

Conditions  Vin
Tout
Tbp
Po=1008W
16
/ Efficienc
Y 4 12
8
4
0
0 10 20 30 40 50 60 70 80 90 100
output current (%)
Conditions  Vin
Tout
Tbp
Po=1512W
16
— Efficiency
1 12
1 8
Iin 14
0
0 10 20 30 40 50 60 70 80 90 100

: 115VAC

: 100%
:25°C

Input current (A)

:230VAC
: 100%
:25°C

Input current (A)
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(4) B A& AJJEE
Efficiency and input current vs. input voltage

360V

Efficiency (%)

100

98

96 |

94

92

90

360V

Efficiency (%)

100

98

96 |

94 t

92

90

PF1500B-360

Conditions Iout: 50% ~~~~~~-
100%
Tbp : 25°C
Po=1008W
14.0
Efficiency
— 11.6
————————————— g
_________ 192 =
- b~ > 8
‘ =
Q
1 68 5
) o
~ N E
T { 44
T~ lin
__________ 2.0
80 100 120 140 160 180 200 220 240 260
Input voltage (V)
Conditions Iout: 50% ~~~~~7-
100%
Tbp : 25°C
Po=1512W
14.0
Efficiency
------------ {116
_________ 2
192 =&
e
5
o
41 68 &
=
........... Iin {44
2.0
160 180 200 220 240 260

Input voltage (V)
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(5) 715 ATy *F H )@
Power factor and input current vs. output current

PF1500B-360

Conditions Vin: 85VAC ———
115VAC
170VAC — —
230VAC — —
255VAC ——— -

Tbp : 25°C
360V Po=1008W
1.0 - 16
T o - _.-77"  Power factor
0.8 s i ////- 12
7 ~~
‘5 // /// ivt
S / // 8
E 06 | ) -~ {18 E
= / // 8
[}
; / // g
o )/ _- = (="
= / // - /../ — E
0.4 S - T — o= g 4
- o= i
- R ==
~ e == .
T e e Iin
L = =TT
02 EZ 0
0 10 20 30 40 50 60 70 80 90 100
output current (%)

Conditions Vin: 170VAC — ' —
230VAC — —
255VAC —~~ -

Tbp : 25°C
360V Po=1512W
1.0 = e T ST E TR s T 16
Lo -7 Power factor
-
/
08 | ’ 41 12
/ ~
/I $
5} )/ _ =
3 / -~ L
S 0.6 | 7 e 18 5§
5 // )
2 = ’,--’;: é
= T i T £
0.4 e e e 14
L ‘__:;:':—'" lin
ma =
==
02 B 0
0 10 20 30 40 50 60 70 80 90 100

output current (%)

TDK-Lambda
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(6) EE B, 7 LR

Start and stop voltage characteristics

- b AJJEE
Output voltage vs. Input voltage
Condition:  To : 0% GEEENIF) ,100% (15 1= FF)

Tbp : 25°C
Up / down: Thp 25°C
start up 77.0V
shut down 64.0V

Input voltage range

360

Output voltage (V)

0 L L 1
50 60 70 80 85 90 100

Input voltage (V)

TDK-Lambda T-11
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2.2 % J1RFME  Standby power characteristics

Condition Tbp: 25°C
Iout: 0%
4
3
% CNT:ON
5}
22t
[sH
>
O
el
S CNT:OFF
w2 1 |
0 Il Il Il Il Il
85 115 145 175 205 235 265

Input voltage (V)

TDK-Lambda T-12



2.3 HERYZMFME  Warm up voltage drift characteristics

360V
0.15
;\E 0.10
E 0.05
S
& 0.00
)
>
5 -0.05
&
=
O .0.10
-0.15
360V
0.15
010
S
& 0.05
5
S 0.00
s
S
Z  -0.05
=
&
g -0.10
-0.15

PF1500B-360

Conditions Vin: 115VAC
Tout : 100%

Tbp : 25°C
Po=1008W
2 3 4 6 7 8
Time(hrs)
Conditions  Vin: 230VAC
Tout : 100%
Tbp : 25°C
Po=1512W
2 3 4 6 7 8
Time(hrs)
TDK-Lambda T-13
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2.4 FEFRHIFERE  Current limit characteristics
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PF1500B-360

2.4 FEFRHIFERE  Current limit characteristics

Conditions Vin 85VAC

115VAC
170VAC
230VAC
255VAC

Tbp : 25°C

360V

T 7
i /)
oot _

IS S 2 B A -
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A4 [ /1
L _ [

A2 A A .
o YA
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| v | / |

R i
il L/ I
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I e S S
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| | | |
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R S Bl el B
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S " S e S

< o A N Q

(A) 98eyjoa ;ndinp

150

Output current (A)

T-15
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PF1500B-360

2.5 B ELRFERE  Over voltage protection (O.V.P.) characteristics

Conditions Vin: 115VAC
Tout : 0%
Tbp : 25°C

360V

Main 2 1.25 M bs/div

Vout — —N\I\J\

Vout GND —»

ENA —»
U H U
ENA GND ——»
I0G GND —» :
Vout : 100V/DIV ENA, I0G : 20V/DIV
5s/DIV

Conditions  Vin: 230VAC
Iout : 0%
Tbp : 25°C

360V

Main 2 1.20 M bs/div

Vout GND —»

ENA —» L U
ENA GND —» |[————— i

I0OG GND —»

Vout : 100V/DIV | ENA,10G : 20v/DIV
55/DIV

TDK-Lambda T-16



PF1500B-360

2.6 tH/I5iH ESDEFE  Output rise characteristics

Conditions Vin: 115VAC
Tout : 0%
Tbp : 25°C

360V Po=0W

Main : 6.25 M : 1s/div

Vout —»

Vout GND —»

Vin —»

Vin: 500V/DIV Vout: 100V/DIV
1s/DIV

Conditions Vin: 115VAC
Iout : 100%

Tbp : 25°C

360V Po=1008W

Main 2 6.25 M : 15/div
Vout —» V

Vout GND —» I | |
Vin —»
Vin: 500V/DIV | Vout: 100V/DIV
1s/DIV

TDK-Lambda T-17



PF1500B-360

2.6 tH/I5iH ESDEFE  Output rise characteristics

Conditions  Vin: 230VAC
Tout : 0%
Tbp : 25°C

360V Po=0W

Main 1 6.25 M 1s/div

Vout —»

Vout GND —’ ..............................
Vin —»
Vin: 500V/DIV Vout: 100V/DIV
1s/DIV
Conditions  Vin: 230VAC
Iout : 100%
Tbp : 25°C
360V Po=1512W
Main 2 6.20 M 1s/div
Vout —» e :

Vout GND —»

Vin —» =

Vin: 500V/DIV | Vout: 100V/DIV
1s/DIV

TDK-Lambda T-18



PF1500B-360

2.7 ON/OFF CONTROLIZ & H /)51 5 B35k
Output rise characteristics with ON/OFF CONTROL
Conditions  Vin : 100VAC
Iout : 0%
Tbp : 25°C

360V Po=0W

Main 2 1.25 M 1s5/dw

Vout —»

Vout GND —»

ENA
ENA GND & L

CNT —» """"
CNT GND —»

Vout: 100V/DIV ENA, CNT: 20V/DIV
1s/DIV

Conditions  Vin: 100VAC
Iout : 100%
Tbp : 25°C

360V Po=1008W

Main 1 1.25 M 1s/div

Vout —»

Vout GND —»

ENA : :
ENA GND &
CNT —» ——T
CNT GND —» ' ' '
Vout: 100V/DIV | ENA, CNT: 20V/DIV
1s/DIV

TDK-Lambda T-19



2.7 ON/OFF CONTROLIZEAH JISrt s Ee:

Output rise characteristics with ON/OFF CONTROL

PF1500B-360

Conditions  Vin: 230VAC
Tout : 0%
Tbp : 25°C
360V Po=0W
Main i 1.25 M 1s/div

Vout —» -
Vout GND —»

ENA
ENA GND Q: —

CNT —» ——W
CNTGND —» : : :

Vout: 100V/DIV ENA, CNT: 20V/DIV
1s/DIV
Conditions  Vin: 230VAC
Iout : 100%
Tbp : 25°C
360V Po=1512W
Main i 1.2 M 1s/div

Vout —» -
Vout GND —»

ENA
ENA GND \. P

AN

CNT —»
CNTGND —»

Vout: 100V/DIV

ENA, CNT: 20V/DIV

1s/DIV

TDK-Lambda

T-20



PF1500B-360

2.8 tH/ISEB F230EHE  Output fall characteristics

Conditions Vin: 115VAC
Tout : 0%
Tbp : 25°C

360V Po=0W

Main  6.25 M 20s/div

Vout —»

Vout GND —»

-

Vin: 500V/DIV Vout: 100V/DIV
20s/DIV

Conditions Vin: 115VAC
Iout : 100%
Tbp : 25°C

360V Po=1008W

Main 1 6.25 M 20s/div

Vout —»

Vout GND —»

vin — [

Vin: 500V/DIV | Vout: 100V/DIV
20s/DIV

TDK-Lambda T-21



PF1500B-360

2.8 tH/ISEB F230EHE  Output fall characteristics

Conditions  Vin: 230VAC
Tout : 0%
Tbp : 25°C

360V Po=0W

Main = 6.25 M 20s/div

Vout —»

Vout GND —»

Vin: 500V/DIV Vout: 100V/DIV
20s/DIV

Conditions  Vin: 230VAC
Iout : 100%
Tbp : 25°C

360V Po=1512W

Main 26.25 M 20s/div

Vout —»

Vout GND —» |

Vin: 500V/DIV | Vout: 100V/DIV
20s/DIV

TDK-Lambda T-22



PF1500B-360

2.9 ON/OFF CONTROLIZ &5 H /)51 5 F o305k
Output fall characteristics with ON/OFF CONTROL
Conditions  Vin : 100VAC
Iout : 0%
Tbp : 25°C

360V Po=0W

Vout Main  1.20 M 50s/div

Vout GND —»

ENA
ENA GND &

CNT —» |
CNT GND — > |t

Vout: 100V/DIV ENA, CNT: 20V/DIV
50s/DIV

Conditions  Vin: 100VAC
Iout : 100%
Tbp : 25°C

360V Po=1008W

Ve T T W ' 5057w
Vout —» :

Vout GND —»

ENA
ENA GND &

CNT —> |
CNT GND —— =1

Vout: 100V/DIV | ENA, CNT: 20V/DIV
50s/DIV

TDK-Lambda T-23



PF1500B-360

2.9 ON/OFF CONTROLIZ &5 H /)51 5 F o305k
Output fall characteristics with ON/OFF CONTROL
Conditions  Vin : 230VAC
Iout : 0%
Tbp : 25°C

360V Po=0W

Main 2 1.20 M 10s/div

Vout —» R VR

Vout GND —»

ENA
ENAGND%: R I R

CNT —» i
CNT GND ——p |

Vout: 100V/DIV ENA, CNT: 20V/DIV
10s/DIV

Conditions  Vin: 230VAC
Iout : 100%
Tbp : 25°C

360V Po=1512W

V ¢ B Main I 1.25 M 10s/div
out —» Lo -

Vout GND —»

ENA
ENA GND &

CNT —» |
CNT GND —» |z

Vout: 100V/DIV | ENA, CNT: 20V/DIV
10s/DIV

TDK-Lambda T-24



2.10 10G, ENAE & % tH )&+

360V

Vout —»

VoutGND —»
ENA \’
ENA GND \»

10G —»
I0OG GND —»

360V

Vout — >

Vout GND —
ENA \>
ENA GND \»

100G —»
IOGGND —»

Po=0W

(A) Rise

I0G and ENA signals vs. output voltage

Conditions

Main : 1.20 M

1s/div

Vout: 100V/DIV

ENA, I0G: 20V/DIV

1s/DIV
Conditions
Po=0W  (B)fall
20s/div

Main 1.5 M

7
/

Vout: 100V/DIV

ENA, 10G: 20V/DIV

20s/DIV

TDK-Lambda

PF1500B-360

Vin: 115VAC
Tout : 0%
Tbp : 25°C

Vin: 115VAC
Iout : 0%
Tbp : 25°C

T-25



PF1500B-360

2.10 I0G, ENAfE 5 %I Hi /J#¥EJ&  10G and ENA signals vs. output voltage

Conditions Vin: 115VAC
Tout : 100%

Tbp : 25°C
360V Po=1008W  (A)Rise
Main = 1.25 M 1s/div
Vout GND —»
ENA \’
ENA GND \» ~ |
l
I0G —» ]
10G GND —» |
Vout: 100V/DIV ENA, 10G: 20V/DIV
1s/DIV
Conditions Vin: 115VAC
Iout : 100%
Tbp : 25°C
360V Po=1008W (B) fall

Main £ 1.25 M 10s/div

Vout —» —T

Vout GND —»
ENA

ENA GND \>

L

I0G —»
I0G GND —»

Vout: 100V/DIV | ENA,10G: 20v/DIV
10s/DIV

TDK-Lambda T-26



PF1500B-360

2.10 I0G, ENAfE 5 %I Hi /J#¥EJ&  10G and ENA signals vs. output voltage

Conditions  Vin: 230VAC
Tout : 0%
Tbp : 25°C

360V Po=0W  (A)Rise

Main = 1.25 M 1s/div

Vout —»

Vout GND —»

ENA \> 5 |
ENA GND \' N - | SO S B

| :
i

I0G —» "]

I0OG GND —» ‘
Vout: 100V/DIV ENA, I0G: 20V/DIV

1s/DIV

Conditions  Vin: 230VAC
Iout : 0%
Tbp : 25°C

360V Po=0W  (B)fall

Main = 1.25 M 20s/div

Vout —»

Vout GND —»

ENA
ENA GND \’
10G —» P
10G GND —» /
Vout: 100V/DIV | ENA,10G: 20v/DIV
20s/DIV

TDK-Lambda T-27



2.10 10G, ENAE & % tH )&+

360V

Vout —»

Vout GND —»
ENA \>
ENA GND \’

I0G —»
I0G GND —»

360V

Vout —»

Vout GND —»
ENA \’
ENA GND \»

100G —»
I0OG GND —»

Po=1512W

I0G and ENA signals vs. output voltage

Conditions

(A) Rise

Main : 1.26 M

1s/div

Vout: 100V/DIV

ENA, IOG: 20V/DIV

1s/DIV

Po=1512W

Conditions

(B) fall

Main : 1.25 M

10s/div

-

Vout: 100V/DIV |

ENA, 10G: 20V/DIV

10s/DIV

TDK-Lambda

PF1500B-360

Vin : 230VAC
Tout : 100%
Tbp : 25°C

Vin : 230VAC
Iout : 100%
Tbp : 25°C

T-28



PF1500B-360

2.11 @PEINE (N JEZE) et Dynamic line response characteristics

Conditions  Iout: 100%
Tbp : 25°C

360V Po=1008W

8SVAC 4—»  [32VAC
Main 1 1.25 M

200ms/div

Vit

Vin — [l WWMWM MIW WM M G JWWJUWJMMMWWWNWW\W\

Vin: 500V/DIV Vout: 20V/DIV
200ms/DIV

Conditions  Iout: 100%

Tbp : 25°C
360V Po=1512W
I70VAC +—————> 55vAC
Vout —» &WWWMWWWW(MWMWMWWNWWWWWWWJWWWMWWMWM W‘WWWWWWWWWWMWMWMWWWW
- i F‘MMH’ J \llwmﬁ \”M\ﬂ\ M ‘
vin — A A
Vin: 500V/DIV | Vout: 20V/DIV
200ms/DIV

TDK-Lambda T-29



PF1500B-360

2.12 EBPEINE (B A Z) F#E Dynamic load response characteristics

Conditions Vin: 115VAC
Tbp : 25°C
f :5Hz

360V Po=1512W

v

100%

Main = 1.25 M 50ms/div

Vout ——» WWW

50% <

fout —)r——— == .
Iout GND ' RS TR RS R L IR

Vout: 20V/DIV Iout: SA/DIV 50ms/DIV

Conditions Vin: 115VAC
Tbp : 25°C
f :5Hz

360V Po=1512W

0% < > 100%

Main : 1.25 M

50ms/div

Vout ——»

Tout ——» "'——————i h_______(_—__—\ r———
:

Iout GND —»

Vout: 20V/DIV | lout: SADIV |  50ms/DIV

TDK-Lambda T-30



PF1500B-360

2.12 EBPEINE (B A Z) F#E Dynamic load response characteristics

Conditions  Vin: 230VAC
Tbp : 25°C
f : 5Hz
360V Po=1512W
50% < > 100%
: Main 1,25 M : 50ms/ div
VOllt ’ \/\l/\/‘ .....
Tout S S ST WS SUR SRR PR S S
Iout GND _’ RS SO PTUOE SO EPPOTPN R SRRRTTIN AP R SRSRTTIN AP
Vout: 20V/DIV Iout: SA/DIV 50ms/DIV
Conditions  Vin: 230VAC
Tbp : 25°C
f : 5Hz
360V Po=1512W
0% < > 100%
Main : 1.25 M 50ms/ div
Vout —» M/\N\
W
Iout —»
Vout: 20V/DIV | lout: SADIV |  50ms/DIV

TDK-Lambda




PF1500B-360

2.13 AJJEEB#HEHE  Response to brown out characteristics
B#f5-IRF ] Interrupition time
A H)EIEDN10%~15%1K T Output voltage drops 10%~15% of typical voltage.
B : /15 H320%~40%fK T Output voltage drops 20%~40% of typical voltage.
C: P HEENIESRWHEIIZIIT DR KO ) EEKT
Output voltage drops maximum but PF1500B doesn't restart.

Conditions  Vin: 100VAC

Tbp :25°C
Brown out time
A :23ms
360V Po=1008W B : 46ms
C: 70ms
A B C
Vout —» l Y ‘L ‘

Vout GND —»

Vin — VAN VAVAY A AV AVAVAVAVAVAVAVAVAVAVAVAY

Vin: 500V/DIV Vout: 100V/DIV
50ms/DIV

Conditions  Vin : 230VAC
Tbp :25°C
Brown out time
A :15ms
360V Po=1512W B : 30ms
C:45ms

Main : 1.25 M 50ms/div

Vout —»

Vout GND —»

Vin—> /\/\ \/\/__[\//\/\/\//\/\/v Y [\/\j\/\ \\/\/\/\\

Vin: S00V/DIV. | Vout: 100V/DIV
50ms/DIV

TDK-Lambda T-32



2.14 ANJ19— 8 (

360V

Iin —»

Vin —» |-

360V

Iin —»

Vin —»

AR BB

Inrush current waveform

Conditions

Po=1008W

Main : 1.25 M

1s/div

Vin: 500V/DIV

Iin: 20A/DIV

1s/DIV

Conditions

Po=1512W

Main 2 1.25 M

1s/div

Vin: 500V/DIV

Iin: 20A/DIV

1s/DIV

TDK-Lambda

PF1500B-360

Vin: 115VAC
Tbp : 25°C

ANTJACHEE
DNZAH A D
Pz =0°
Switch in phase
angle of input
AC voltage=0°

Vin : 230VAC
Tbp : 25°C

ANTJACET
DALARF D
vz =0°
Switch in phase
angle of input
AC voltage=0°

T-33



2.14 A1 —2F i (

360V

Iin —»

Vin —»

360V

Iin —»

Vin —»

AR BB

Po=1008W

Inrush current waveform

Conditions

Main 2 1.25 M 1s/div

Vin: 500V/DIV

Iin: 20A/DIV

1s/DIV

Po=1512W

Conditions

Main 2 1.256 M 1s/div

.
™

Vin: 500V/DIV

Iin: 20A/DIV

1s/DIV

TDK-Lambda

PF1500B-360

Vin: 115VAC
Tbp : 25°C

ANTJACHEE
DNZAH A D
BV =90°
Switch in phase
angle of input
AC voltage=90°

Vin : 230VAC
Tbp : 25°C

ATJACEE
DALARF D
B0z =90°
Switch in phase
angle of input
AC voltage=90°

T-34



PF1500B-360

Inrush current characteristics at brown out

15PN R S B

2.15 B#fs

Vin : 240VAC
Cout : 2700uF

Conditions

0%
100%
Tbp : 25°C

Tout :

360V

i i i }
] !
i i i
I I l _
I I I
1 1 ! )
I I I \
I | “ '
I I I !
I S B Lol Jod i L L d_d_d1_ Lol
e e —— = R
! S< !
i =< i
i PSS
I I I/_
! ! .
I I [
! ! | T~
I I I N
I | |
||||||||| L4ty L]
i i i
! ! !
i i i
I I l
I I I
! ! !
| | |
! ! !
I I I
I I I
||||||||| Ll L]
i i i
! ! !
i i i
I I l
I I I
! ! !
| | |
' ! !
I I I
I I |
Lol L et Tttt gy g e e G
i i i
i !
i i i
I I 4
i i i
! ! !
I I |
! !
I | |
I I I
| I I
[« (] S o
wv [«] v
— bt

200

(V) uo1Ino ysniur xejN

1000

0.1

0.01

Brown out time (s)

T-35
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2.16 AJJETIETE

360V

Vin —»

lin —»

360V

Vin —»

Iin —»

Input current waveform

Po=1008W

Conditions

Main 2 1.25 M

5ms/ div

Vin: 200V/DIV Iin: 10A/DIV

Sms/DIV

Po=1512W

Conditions

Main 2 1.20 M

5ms/div

Vin: 200V/DIV |  Iin: 10A/DIV |

Sms/DIV

TDK-Lambda

PF1500B-360

Vin: 115VAC
Tbp : 25°C

Vin : 230VAC
Tbp : 25°C

T-36



PF1500B-360

2.17 =ik Input current harmonics

Conditions Vin: 115VAC
Tbp : 25°C

360V Po=1008W

10.000

\ TEC61000-3-2 (Class A)
1.000

0.100 — 1+ H H 1

Harmonic current(A)

0.010 A N .

o.oo1|_|

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

Harmonic Number

Conditions  Vin: 230VAC
Tbp : 25°C

360V Po=1512W
10.000
\ IEC61000-3-2 (Class A)
_ 1.000
<
5
t o
3 0.100 |5
E
o 0.010 H = M
0.001 H . Hn

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

Harmonic Number

TDK-Lambda
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PF1500B-360
EEHESR  Total harmonic distortion characteristics

Conditions Vin: 115VAC
Tbp :25°C

360V Po=1008W

16
14
12
10

THD (%)
o0

Output current (%)

Conditions  Vin: 230VAC
Tbp : 25°C

360V Po=1512W

20
18
16

—
S

THD (%)
5

S N B~ O

Output current (%)

TDK-Lambda T-38



219 V—27 ik Leakage current characteristics

360V

Conditions

PF1500B-360

Iout : 0%

Iout : 100%

Tbp : 25°C
f :50Hz

Leakage current (mA)

Po=1008W

0.8

0.6

0.4

0.2

0.0

80

360V

Leakage current (mA)

1.0

130 180 230

Input voltage (VAC)

Po=1512W

280

0.8

0.6

0.4

0.2

0.0

=
==

160

180 200 220 240

Input voltage (VAC)

TDK-Lambda

260

T-39



PF1500B-360

2.20 EMI¥#E  Electro-Magnetic Interference characteristics

Conditions Vin: 115VAC
Iout : 100%
Tbp : 25°C
f :50Hz
(1) ME¥m-#E  Conducted Emission

Po=1008W

Phase : L
Point A Z
(0.24MHz) 70 Point A
Ref. Limit | Measure z
Data| (dBuV) | (dBuV) =R —— —
QP | 620 | 535 .
AV 52.0 38.8 ‘: | :
e e
: | \\J}“f"ui"“\ /\‘ gwWL,/;M‘XW*’A"’HJ"X‘W\\'W’W'MMM Wﬁ;ﬂ” W“ WWMW Wmm Wmm
& il W W
15 WWWWWMW
Phase : N
Point A z
(0.24MHz) = Point A
Ref. Limit | Measure
Data| (dBuV) | (dBuV) S
QP 62.0 52.5
AV 52.0 40.0 : L
<t gy “«,/.J’ WWw,u,f*«W’1'NW*WMM‘MWWWMMM memw

VCCI-B, FCC-BOR A 1E, EN55032 class BE[RIL T,
Limit of VCCI-B, FCC-B are same as its EN55032 class B.

TDK-Lambda T-40



2.20 EMI¥#E  Electro-Magnetic Interference characteristics

PF1500B-360

Conditions  Vin : 230VAC
Iout : 100%
Tbp : 25°C
f :50Hz
(1) ME¥m-#E  Conducted Emission
360V Po=1512W
Phase : L
Point A :
(0.24MHz) 7o Point A
Ref. Limit | Measure :
Data (dBuv) (dBuv) = ‘ EN 55022 Class B AV limit
QP | 62.0 53.0 o
AV 52.0 38.0 &
Z A \”M L J\ | '\ ol lew " Mﬂ,www w
[
. o wM |
o gl ‘”'WWMW
|
Phase : N
Point A :
(0.24MHZ) wy Point A
Ref. Limit | Measure -
Data (dBuV) (dBuV) 55"\“ EN 55022 Class B AV limit
QP | 620 53.0 A
AV 52.0 37.5 Ty I
&3 |/ | V;‘
o mye s‘ i
25 W ’! \ N VH NM “ W MMN‘,HH
20 Wmm
- e WMMWM M

VCCI-B, FCC-BDOR i 1%

300 400 500

800 1M

2m

3M 4aM 5M 6

TDK-Lambda

. EN55032 class BE[RIL T,
Limit of VCCI-B, FCC-B are same as its EN55032 class B.

T-41



PF1500B-360

2.20 EMI¥#E  Electro-Magnetic Interference characteristics

Conditions Vin: 115VAC
Tout : 100%
Tbp : 25°C
f :50Hz
(1) MEFERRE  Radiated Emission

Po=1008W

Polarity : HORIZONTAL

Point A "
(210MHz) 14 .
65 - Point A
Ref. Limit | Measure 60 EN55032 Class A
55
Data| (dBuV) | (dBuV) % ~ |
QP | 500 44.0 e
T35
E 304
254
20 MMM
15-W”\WWW
104
0 T 1 T T T T T T T T 1
100 1000
30
Frequency [MHz]
Polarity : VERTICAL
Point A 32
78MHz " ,
) (. ) ] Point A EN55032 Class A
Ref. Limit | Measure g‘;
Data| (dBuV) | (dBuV) | |29 = |
>454
QP 50.0 44.0 2y

30

Frequency [MHz]

VCCI-A, FCC-AD RS IX, EN55032 class AL[RIC T,
Limit of VCCI-A, FCC-A are same as its EN55032 class A.

TDK-Lambda T-42



PF1500B-360

2.20 EMI¥#E  Electro-Magnetic Interference characteristics

Conditions Vin: 230VAC
Tout : 100%
Tbp : 25°C
f :50Hz
(1) MEFERRE  Radiated Emission

Po=1512W

Polarity : HORIZONTAL

Point A "
704
(210MHz) - Point A EN55032 Class A
1M1 60
Ref. Limit | Measure o] |
Data| (dBuV) [ (dBuV) % \\
> 454
QP [ 50.0 40.7 S o
R ,
534 ”\J
J WW
204
" -w}vmn«W“W"‘”'“WM
104
0- — T r T —
100 1000
30
Frequency [MHz]
Polarity : VERTICAL
Point A 32
(144MHz) iy :
Ref | Limit 1™ o Point A EN55032 Class A
ef. imi easure ) —
Data| (dBuV) | (dBuV) E N
3454
QP [ 50.0 41.1 2y

30

Frequency [MHz]

VCCI-A, FCC-ADRFifiE, EN55032 class ALFIC T,
Limit of VCCI-A, FCC-A are same as its EN55032 class A.

TDK-Lambda T-43





