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1.

PHEmBEIE S Evaluation Method

1.1 ZAE¥ Standard application circuit

PF1000A-360
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| : | TU C|C| o 1o 0= Q| v |
: | [ 0= | L4 | ENA—O [ '
nc[w:c Ll | i : Lo ‘ ' L LAC(N) 1 0
[ 1 I =y L0
] T ET e TR SRS A mAae s s - l U-T * N\ :
m
Il L=5Cmm |
| = \ |
| |
\ Measurement point for \ I
, output ripple \ [
| Banawidth of scope: 20MHZ !
___________________________________________________________ |
C1 AC250V 0.47uF CS B30V g.gauF L1 2.8mHX2
C2 AC250V 1.BuF C10 430V 270uFxs L2 2.B6mHX2
C3 AC250V 15000pF Ci{ AC400V 4700pF L3 120uH
C4 AC250V 15000pF F1  acasov 20a L4 120uH
CS acasov 15000pF F2 DCs0ov Ba LS 1BuHX2
C6 AC250V 15000pF TF1 THERMAL FUSE RL 1/2W 470xonm
C7 AC250V 1uFX3 130°C 250V 2a A2 1/2W  470xonm
€8 s30v  0.82uF x2 A3 40w 5. tonm
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1.2 J|ZEEIKE Measurement Circuit

PF1000A-360

(1) &#45M:  Steady state data
cver ‘r o 7‘
B s R
Vin S‘ | |
‘ Digital Application Electric
| Power ‘ Circuit - Load
Meter |
(AC) L AC B Oscilloscope
Temperature controlled chamber
(2) #%E KU 7 Mt Warm up voltage drift characteristics
el N
‘o‘/f AC + A
Vin 5| } |
Digital Application Electric
v
} } DOtWef } Circuit Load
eter
[
(AC) AC _
Temperature controlled chamber
(3) EEICHIBRAFE  Current limit characteristics
—_— - Shunt
r B
CVCrR | | Resistor
7‘0/‘ 0—.7 ‘ e =0 AC +
Vin S‘ | |
| Digital )| Application L x=y Electric
‘ | DOIVG?’ o~ | Circuit — Recorder Load
eter
L fg\
(AC) AC
Temperature controlled chamber
(4) WFEIEHERHE  Over voltage protection (O.V.P.) characteristics
r
cver (No load)
AC +
Vin
Application
Circuit
Oscillo—
(AC) AC ENA -+ scope
10G 8V
— Ext.PS

SG
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PF1000A-360

(5) 7 H B30 F-PE Output rise characteristics

CVCF r— 1
‘o‘/o—‘ } A
Vin S‘ | o Oscilloscope
‘ ‘ Digital Application Electric
‘ | Eotwef Circuit Load
eter
(AC) | L
E‘% Input voltage monitor
(6) B T30 F#PE  Output fall characteristics
LieG) ERIT Same as (5) above
(7) TOG - ENA %54 JEE  10G & ENA signal vs. output voltage
CVCF r
| AC +
Vin S‘
| Digital Application
} } Power Circuit Electric
Meter Load
(AC) e —— ENA oscilon |
AC scope
(8) WL (AJ17aZ8) Rt Dynamic line response characteristics
EieG) ERIT Same as (5) above
(9) @PE)E (ATTAZ) #fE Dynamic load response characteristics
- Shunt
CvCr ‘T 7 i Resistor
Vin o
‘ } Digital Application Electric
B Eoetwee: Circuit Load
(AC) [ S Oscilloscope
(100 ASy¥— i (B AEW) $#ME  Inrush current characteristics
CVCF
vin 3
‘ Application Flectric
‘ Circuit Load
(AC) |
Shunt
Resistor
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(11) AT BRI

(12) AF BT MBSy

Fie@EmELT

Universal power analyzer

Input current waveform
Same as (9) above

Input current hermonics

Vin

(AC)

AC

+

PF1000A-360

Application
Circuit

(13) U —7 EiikriE

200V

NOTE

Electric

AC

Leakage current characteristics

S.D
AC

Circuit

Leakage current meter

Leakage current measured through a

Application

Tk ohm

VR

resistor.

Range used———AC+DC (For YOKOGAWA TYPE 3226)

TDK-Lambda
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1.3 fEFEIE#Ss List of equipment used

PF1000A-360

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLOSCOPE TEKTRONIX 2465B
2 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS540B
3 | DIGITAL MULTIMETER YOKOGAWA ELECT. 7544
4 | DIGITAL POWER METER YOKOGAWA ELECT. WTI110
5 | SHUNT RESISTOR YOKOGAWA ELECT. 2215
6 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/AMS503
7 | DYNAMIC DUMMY LOAD TAKASAGO FK-1000H
8 | DYNAMIC DUMMY LOAD BOOSTER TAKASAGO FK-1000HB
9 | CVCF KIKUSUI PCR2000L
10 | LEAKAGE CURRENT METER YOKOGAWA TYPE3226
11 | X-Y RECORDER GRAPHTEC WX3000
12 | CONTROLLED TEMP. CHAMBER TABAI ESPEC SU-240
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2. Btk —x Characteristics

2.1 EeiE

(D AT - &f7 - IBELEH)

Steady state data

Regulation - line and load, temperature drift

PF1000A-360

360V Po=1008W
1. Regulation - line and load Condition Tp:25°C
Iout\ Vin 85VAC | 100VAC | 200VAC | 255VAC line regulation
0% 360.2V | 360.2V | 360.3V | 360.3V 0.1V 0.03%
50% 360.4V | 360.4V | 360.7V | 360.6V 0.3V 0.09%
100% 360.3V | 360.5V | 360.7V | 360.6V 0.4V 0.11%
load 0.2V 0.3V 0.4V 0.3V
regulation | 0.06% [ 0.09% | 0.11% | 0.09%
2. Temperature drift Conditions Vin : 100VAC
Tout : 100%
Tp 20°C | +25°C | +85°C | temperature stability
Vout 361.1V | 360.2V | 360.1V 1.0V | 0.28%
360V Po=1512W

1. Regulation - line and load

Condition Tp: 25 °C

Iout\ Vin | 170VAC | 200VAC | 255VAC line regulation
0% 360.3V | 360.3V | 360.3V 0.0V 0.00%
50% 360.8V | 360.7V | 360.6V 0.2V 0.06%
100% 360.9V | 360.8V | 360.6V 0.3V 0.09%
load 0.6V 0.5V 0.3V
regulation | 0.17% | 0.14% | 0.09%
2. Temperature drift Conditions Vin : 200VAC
lout : 100%
Tp 20°C | +25°C | +85°C | temperature stability
Vout 361.4V | 360.5V | 360.2V 1.2V | 0.33%
TDK-Lambda



PF1000A-360

(2) HAEE - U v 7IVEENATEE

Output voltage and ripple voltage vs. input voltage

Conditions Cout : 1350 uF

Tp : -20°C -=-------
: 25°C —m i — —.—
85 °C
360V Po=1008W
365
360 e it winy ey i e pininipipinig nioiofeiniply it ettt ettt
’— Output voltage
355 '
Z
(]
an
£ 350
]
>
Z
5 345
o
el Ripple voltage
340 - i s
335
60 80 100 120 140 160 180 200 220 240 260 280
Input voltage (VAC)
360V Po=1512W
365
360 lgipininipip el P Pl i el i g e
Output voltage
~ 355
Z
]
&
= 350
o
>
5
&
8 345 -
340 Ripple voltage
335
160 170 180 190 200 210 220 230 240 250 260 270
Input voltage (VAC)
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PF1000A-360

(3) Zh= - AJJEfFix i

Efficiency and input current vs. output current

Conditions Vin : 100 VAC
Tp : 25°C

360V Po=1008W

100 12

\

10
Efficiency

N\
\

lin

(o2
(9]
o
Input current (A)

Efficiency (%)

0
S
o~

3
[
o

2
(=)
(=)

0 20 40 60 80 100
Output current (%)

Conditions Vin : 200 VAC

Tp : 25°C
360V Po=1512W
100 12
95 10
/ Efficiency
90 8 ~
- / 2
< / o
é‘ 85 6 2
.g lin / §
= 2
o 80 4 g
75 / 2
/
70 0
0 20 40 60 80 100
Output current (%)
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PF1000A-360

(4) R AN BIE

Efficiency vs. input voltage

Conditions Iout : 100 % —m8 ——
50% —————

Tp : 25°C
360V Po=1008W
100 14
95 \ B e e e e e IRV
/\3(// Efficiency
~
90 \ 10
= <
S 85 \ 8 2
oy \ lin g
5 80 > 6 2
Q N -
75 < ——
70 B e L
65 0
40 60 80 100 120 140 160 180 200 220 240 260
Input voltage (VAC)
360V Po=1512W
100 14
95 e ! ] 12
Efficiency
90 10
\ R
e T lin <
s 85 g :é/
> I 1)
2 I B 5
5 80 6 2
5 L £
75 ST T —— o 4
70 2
65 0
150 160 170 180 190 200 210 220 230 240 250 260
Input voltage (VAC)
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PF1000A-360

(5) 1= - AJJdEfixt /i

Power factor and input current vs. output current

Conditions Vin : 85 VAC ———-—

100 VAC
170 VAC —-—---
200 VAC -—-=--
255 VAC -—-=-=----
360V Po=1008W Tp : 25°C
1.00 pp—————— 16
T T T L e
7 C e e Power factor _-
0.90 s - 12
7’/ _- - T
% f // _ - - :é/
£0.80 - g £
5] ,:'I -~ g / %
g ' = = E
=W J P - I = _ o
'II _ -~ / li _ /—- I . »—:1
0.70 Z > g B Comaeen 4
- B P [
I I Dt
_,Z::f.a-;;’r-’-"-;':"f';: ------ i
0.60 0
0 20 40 60 80 100
Output current (%)
Conditions Vin : 170 VAC —--—---
200 VAC -------
255 VAC ------
360V Po=1512W Tp : 25°C
1 00 i s 1+ i+ i e e {1 T 1 6
T T .'_i—_—-—;: -==mTTT Power factor
e e
N /,—’
0.90 s 12
/ I"' ~
;6 7 lr'l B 3
st ,'I —- . %
<0.80 7 S— - g £
25 h Iin// /,/ - 8
% ,l, .- - — S _ é
A~ ,l' - // PR R = »—:1
0.70 el e 4
_ﬂ*‘i‘(")"—ﬁ T
0.60 = 0
0 20 40 60 80 100

Output current (%)
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2.2 BERFY 7 Mgk

Warm up voltage drift characteristics

PF1000A-360

Conditions Vin : 100 VAC
Iout : 100 %
360V Po=1008W Tp 25°C
0.15
T 0.10
< 0.05
&
S \
o 0.00 R:
g
S -0.05
=]
a
5 -0.10
2015 2
0 20 40 60 2 4 6 8
Time (min.) — Time (hrs.) —
Conditions Vin : 200 VAC
Iout : 100 %
360V Po=1512W Tp 25 °C
0.15
T 0.10
< 0.05
&
S 0.00 I—— )
& v -\
s
g -0.05
=]
a
s -0.10
o
-0.15 ??
20 40 60 2 4 6 8
Time (min.) — Time (hrs.) —
TDK-Lambda
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PF1000A-360

2. 3 B PR

Current limit characteristics

Conditions Tp: -20°C -------
25°Cc —
850C —————.

360V Po=1008W Vin : 100VAC
400
350
e 11 N A R ——
& 250 =
¥ ]
5 200
=
Elm .....
5 1
lm £ . L ey ol e :- - 1 T
7 | NG - :
0 : '
0 50 100 150 200 250 300 350 400 450 500 550 600
Qutput current (%)

Conditions Tp: -20°C -------
25°C  —m—
850C ————.

360V Po=1512W Vin : 200VAC

350 _—2::

g

8 R
2 2

2

Qutput voltage (V)

g

LA
=]

1

i i

I - & - . fem mm —m Am—— —— =
i

0 100 120 140 160 180 200 220 240 260 280 300 320

=
-

OQurput current (%)
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PF1000A-360

2. 3 B PR

Current limit characteristics Conditions Vin : 85VAC -------
100VAC
200VAC ———--
255VAC ——- -

360V Po =1008W Tp : 25°C

400
350 .

300

250

Output voltage V)

150 p------- -
100 | + ' r
D [
0 50 00 150 200 250 300 350 400 450 500 550 600
Output current (%)

Conditions Vin : 170VAC -------
200VAC
255VAC —-—-—-

360V Po=1512W Tp : 25°C
400 ' ! ! : ! r N
y ’ e e | ! i i ! !
35“ ....i__:..___..: ‘,‘\: ""--.JI_‘_‘__.-‘. S ' i o ———
300 : : : : 1 mmemle i
S 2% o e ———
F%gm - - ‘. 4:___ 1 i | ' - :
> ! ! : ! ' ! !
2150 | E | | ' :
= | | | | |
© ' | | | | :
50 f e R oneenh e i
y : ! ! : ; : !
0 L

0 100 120 140 160 180 200 220 240 260 280 300 320
Output current (%)
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2. 4 BEERERE

Over voltage protection (OVP)

360V

OVP trip—>|

point

Conditions

PF1000A-360

Vin : 100VAC
Iout : 0%
Tp : 25°C

CHI1

CHZ% i

[

CH3

{le— Vout

1l<— ov
1l<— EnA

1[<— 10G

CHI:100V/DIV

[ CH2,CH3:10V/DIV_

500ms/DIV

360V

OVP trip—>||

point

CHI1

CH2—>||

CH3

{l<— Vout

Il<— ov
fl<— ENA

<— 10G

— CHI:100V/DIV _

[ CH2,CH3:10V/DIV

200ms/DIV

TDK-Lambda
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2. 4 BEERERE

Over voltage protection (OVP)

360V

OVP trip—>||

PF1000A-360

Conditions Vin : 200VAC

Tout: 0%
Tp : 25°C

point :
1[€— Vout
CH1 e ov
: ; : ENA
CH1:100V/DIV | CH2,CH3:10V/DIV
500ms/DIV
360V
OVPtrip%f
point :
CH1 e ov
ENA
CHZ% 10G

CH3

— CHL.100V/DIV__| CH2,CH3:10V/DIV_
200ms/DIV

TDK-Lambda
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PF1000A-360
2.5 AT EY ik

Output rise characteristics

Conditions Vin : 100VAC
Iout: 0%
Tp : 25°C

360V

{l<— Vout

[lk— ov

{1€<— Vin

—100VDIV__ | 100ms/DIV

Conditions Vin : 100VAC
Iout: 100% (Po=1008W)
Tp : 25°C

360V

B | Sl L

...... ...... Il<— ov

—100VDIV___ | 100ms/DIV
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PF1000A-360
2.5 AT EY ik

Output rise characteristics

Conditions Vin : 200VAC
Iout: 0%
Tp : 25°C

360V

1l<— Vout

[lk— ov

<— Vin

—100VDIV__ | 100ms/DIV

Conditions Vin : 200VAC
Iout: 100% (Po=1512W)
Tp : 25°C

360V

1[€<— Vout

€= oV

—100VDIV___ | 100ms/DIV

TDK-Lambda T-17



PF1000A-360
2.6 HASLT Y Rk

Output fall characteristics

Conditions Vin : 100VAC
Iout: 0%
Tp : 25°C

360V

{l€— Vout

{l<— ov

-"'vm

100VDIV___] 25/DIV

Conditions Vin : 100VAC
Iout: 100% (Po=1008W)
Tp : 25°C

360V

1[€— Vout

...... oV

e v

—100VDIV___ | 200ms/DIV

TDK-Lambda T-18



2.6 HASLT Y Fetk

Output fall characteristics

360V

Conditions

PF1000A-360

Vin : 200VAC
Tout: 0%
Tp : 25°C

{l€— Vout

ov

100VDIV___]

Vin

360V

Conditions

Vin : 200VAC
Tout: 100% (Po=1512W)
Tp : 25°C

1[€— Vout

100VDIV__|]

200ms/DIV

TDK-Lambda

ov

1[€— Vin
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PF1000A-360

2.7 10G - ENAGEXHNHEIE
I0G & ENA signals vs. output voltage
Conditions Vin : 100VAC
Iout : 100%
Tp : 25°C
360V
(A) Rise
............................. MWWWWWWGVOM
::::j::::::::.::::'::::‘:_
CHl = o | l<— Y%
.......................... \GENA
CH2—> L l— 106
CH1:100V/DIV | CH2,CH3:10V/DIV
100ms/DIV
360V
(®) Fall —_—
........................................................... _evom
........................................................ +
CHI% .............................................. OV
............................................................ ENA
CH2 ............................................... IOG
CH1:100V/DIV | CH2,CH3:10V/DIV
100ms/DIV

TDK-Lambda
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2.T 1OG -

ENAfGEXHEE

I0G & ENA signals vs. output voltage

PF1000A-360

Conditions Vin : 200VAC

Iout : 100%
Tp : 25°C
360V
(A) Rise —_—
- e vout
CHI } ................................................... e OV
.l ................... \ ....................................... lle— Ena
CH2—> ................... ;eIOG
CH3 M E N T
CH1:100V/DIV | CH2,CH3:10V/DIV
100ms/DIV
360V
(®) Fall —_—
........................................................... _evout
........................................................ +
CHI% ............................. OV
............................................................ ENA
CH2 /, ............................. IOG
CH1:100V/DIV | CH2,CH3:10V/DIV
200ms/DIV

TDK-Lambda
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2.8 BEISE ANNREK) R

Dynamic line responce characteristics

360V

Conditions

PF1000A-360

Iout: 100% (Po=1008W)
Tp : 25°C

132VA

—_20VDIV___

{I<— Vo

<— Vin

| 200ms/DIV

360V

Conditions

170VAC 255VA
_____________________________ TR
AL __ it |

TDK-Lambda

Tout: 100% (Po=1512W)
Tp : 25°C

Wi<— Vo

<— Vin
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2.9 BELE (AFEE) ik

Dynamic load responce characteristics

360V

Po=1008W

Conditions

50% <—> 1

00% f=5Hz

PF1000A-360

Vin : 100VAC
Tp : 25°C

<— Vout

<— Jout

20V/DIV____5A/DI

360V

Hle— vout

i l&— Tout

“20V/DIV__

"~ SADIV

50ms/DIV

TDK-Lambda
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2.9 BELE (AFEE) ik

Dynamic load responce characteristics

360V

Po=1512W

Conditions

PF1000A-360

Vin : 200VAC
Tp : 25°C

50% <—> 1

00% f=5Hz

<— Vout

<— lout

20V/DIV____5A/DI

360V

: <— Vout

1[<— lout

“20V/DIV__

"~ SADIV

50ms/DIV

TDK-L

ambda
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2.10 ANBHEEME

Responce to brown out characteristics

360V

Conditions Vin :

PF1000A-360

100VAC
Iout: 100%
Tp : 25°C
brown out time
A : 100ms

B : 220ms
C : 700ms

Vout

{l€<— ov

<— Vin

~100V/DIV

— 200ms/DIV__

360V

Conditions

Vin : 200VAC
Iout: 100%
Tp : 25°C
brown out time
A : 70ms

100V/DIV

B : 150ms
C : 400ms

{[€— Vout

[[€— oV

H[€— Vin

— 100msDIV__

TDK-Lambda
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PF1000A-360

2. 11 BHERFZRAERAE

Inrush current characteristics

Conditions Cout : 2000 uF
Vin : 240 VAC

Tout : 0% =—====-=
100 %
Tp : 25°C
200
150
< /
5 /
5
5100
=
% I
50 // l'll ,’ll
/ — - -
—
: 10 100

0.01 0.1
Brown out time (s)
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PF1000A-360

2.12 AN —UER (BABR) BE
Inrush current waveform
Conditions Vin : 100VAC
Tp : 25°C

360V Po=1008W

Ipk —>||
| Tin
Switch in phase

angle of input |}
AC voltage = 0° ||

1l €— Vin

20ADIV | 100ms/DIV_

Conditions Vin : 200VAC

Tp : 25°C
360V Po=1512W
Ipk —=>
| <— lin
Switch in phase
angle of input |}
ACvoltage=0"\F = = 0ot
<— Vin
2OA/DIV | ....... - OOmS/DIV
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2.12 AP —VER (BAEBR) B

Inrush current waveform

360V

Ipk —>

Switch in phase

angle of input

AC voltage =90°|f

Po=1008W

Conditions

PF1000A-360

Vin : 100VAC
Tp : 25°C

{|&— Iin

Hl&— Vin

20ADIV___]

360V

Ipk—>|[. .

Switch in phase

angle of input

AC voltage =90°|}

Conditions Vin : 200VAC
Tp : 25°C
Po=1512W
| <— lin
) | <— Vin
2OA/DIV | ....... - OomS/DIV

TDK-L

ambda
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PF1000A-360

2.13 AJIEREF
Inrush current waveform
Conditions Vin : 100VAC
lIo : 100% (Po=1008W)
Tp : 25°C

360V

1[€— Vin

:elin

Conditions Vin : 200VAC
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PF1000A-360
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Input current harmonics
Conditions Vin :100VAC
lout :100%

Tp :25°C
360V Po=1008W
12
Order
No. current(A)
10 1 11.24
2 0.00
~ 3 3 0.93
§ 4 0.01
5 5 0.39
’é 6 6 0.00
2 - .. 7 0.31
£ EN61000-3-2 Limit (class A) 8 0.00
g 4 9 0.24
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Harmonic Number
Conditions Vin :200VAC
Tout :100%
Tp :25°C
360V Po=1512W
10
Order
No. current(A)
8 1 7.92
2 0.00
—_ 3 0.55
<, 4 0.00
§ 5 0.58
5 6 0.00
24 7 0.37
g 8 0.00
S
S . 9 0.06
T <—EN61000-3-2 Limit (class A)
2
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Leakage current characteristics

Conditions Iout :

PF1000A-360

: 100%
Ta : 25°C
f :50Hz
Equipment used : TYPE3226(YOKOGAWA)
360V Po=1008W
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