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PH600A280

fE % Terminology used

TEF% Definition

Vin  eeeeeses ANSEE Input voltage

Vo - ceeeeees H BT Output voltage

Vent  ceeceees CNTE+E CNT voltage

lin ~ eeeeeees AJ1E Input current

To  ceeeeees H R Output current

Tbp  ceeeeee NR— 2L —NEEE Base-plate temperature
Ta  ceeeeees JE PR EE Ambient temperature

£ eeeeeens TR H Frequency

K OHHMERFICBITOHERTHY, ZFEL L TBEAENET,

Test results are reference data based on our measurement condition.
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1. HIE 5 Evaluation Method
1-1. HEFE Measurement Circuitts
(1) FReVE, L ORAERFIE, DUy 7L /A W
Steady state characteristics, Over current protection (OCP) characteristics,

and Output ripple and noise waveforms

N [
Controlled temp. chamber Hﬂ)ﬂlmﬁ
SW F1 ] :
© +Vin +V
C PH600A280 s C6 —
Vit c - C4 .|C5
/_n TRM! oz
C3 s
_R C7 ||
—— Vin v
Oscilloscope
Bandwidth:100MHz
CNT — @)
BASE-PLATE E‘
¥G 777 1.5m 500
Coaxial cable
R:50Q
C:4700pF

(2) WPEISE | HEERERE, Ot

Dynamic response, Over voltage protection (OVP) characteristics and Other characteristics

SW
—o/ $ +Vin +V
PH600A280
Vin| , SQ c4 ,lcs
- = =G
Current Probe
BASE-PLATE
FG 777
(3) AJith— i (28 NN Rtk
Inrush current characteristics
SW  Fl ©
o \ J)+Vin +V A
C PH600A280 s 6
280vDC| C8 Cl c4 .|cs k]
77 DN 7 { TRM z
T C3 -S h -
§=l -Vin -V
Current Probe C
CNT
@BASE-PLATE
[
FG 777
C1 : 22uF Electrolytic Capacitor C2, C3 : 330pF Ceramic Capacitor
C4 : 2.2uF Ceramic Capacitor C5 : 820pF Electrolytic Capacitor
C6, C7 : 0.022pF Film Capacitor C8 : 1650yuF Electrolytic Capacitor

F1 : 450VDC, 6.3A
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(4) EMIF#£  Electro-Magnetic Interference characteristics
(a) HEF UL (FE /A X)

Conducted Emission Noise it 2
D.U.T. TV IR
LB IR ] Aluminum Plate __
AMN  50Q/50uH . D= 40cm TR M R U
RS l«—  Vertical Ground
P & — Reference Plane
EMI Test Receiver (2mx2m)
Spectrum Analyzer \
AN
| i Ja
7 (ER Stand H=80cm
I Power Cord
[ ]
[ [ N
[} [}
° ——+ = T
e T AVE— B 4B R
AT Filter Metal Ground Plane
Input Line Earth
(b) HEE BN (K /A X)
Radiated Emission Noise Pratbieds
D.U.T.
! D=3m I
] - > TV
| Ea— 1 : Aluminum Plate
) Power Cord !
EMI Test Receiver :—+—
Spectrum Analyzer e }
Pre Amp. 7T b |
‘ Antenna
* [ H=80cm 1 'Stand [EHEAL
] Turn table
A l
e = =
o I T =
. T 4B — 4R K H Pt
Iz‘l\piljl iﬁ Filter L Metal Ground Plane Earth

* NI r—7 LT — AR —7 % fif
Shielded cable used to input and output cable.
VCCl class A X7 7V r—al v A7 4
VCCI class A application system
Fl

L1 L2
AN AN +Vin +V
C3_L C7_Z PH600A280 9
Cl C2 Cs C6 +S cii Lol =
280VDC - f— - E oz | g
T Cc4 C8 |
BN C10
YY) T YY)

FG

b

C1,C2,C5
C3,C4,C7,C8
C6 :

C9, C10

Cl1

Cl12

L1

L2

F1

FG
.

0.68uF Film Capacitor

: 680pF Ceramic Capacitor

22uF Electrolytic Capacitor

: 0.022pF Film Capacitor

: 2.2uF Ceramic Capacitor

: 820uF Electrolytic Capacitor
: 5.5mH

: 3.5mH

: 6.3A

TDK-Lambda

O)BASE-PLATE

(LE684-MX, OKAYA)
(CD45-B2GA681K-GKA, TDK)
(EGXE451ELL220ML25S, Nippon Chemi-con)
(HHC630V223], OKAYA)
(C3225X7R2A225KT, TDK)
(ELXZ500ELL821MK35S, Nippon Chemi-con)
(SCR31B-105-1R4A055JH, NEC TOKIN)
(SCR25B-105-1R3A035JH, NEC TOKIN)
(BDH63, DAITO)
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1-2. FERRIERKSS List of equipment used

PH600A280

EQUIPMENT USED MANUFACTURER MODEL NO.
1 AMN SCHWARZBECK NNLK8121
2 ANTENNA TESEQ CBL6111D
3 CONTROLLED TEMP. CHAMBER ESPEC CORP. SU-261
4 CURRENT PROBE YOKOGAWA ELECT. 701929
5 CURRENT PROBE YOKOGAWA ELECT. 701931
6 CVCF KIKUSUI PCR2000L / PCR4000L
7 CVCF NF ES10000S
8 DC POWER SUPPLY TDK-Lambda Gen600-5.5
9 DIGITAL MULTIMETER Agilent 34970A
10 DIGITAL POWER METER YOKOGAWA ELECT. WT110/ WT210
11 DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
12 DIGITAL MULTIMETER Agilent 34401A
13 DYNAMIC DUMMY LOAD TAKASAGO FK-1000L
14 EMI TEST RECEIVER / SPECTRUM ANALYZER ROHDE & SCHWARZ ESR3
15 PRE AMP. SONOMA 310N
16 SHUNT RESISTOR YOKOGAWA ELECT. 2215

TDK-Lambda
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2. ¥EF—# Characteristics
2-1. FFePE  Steady state data
() ASEHE), AfAE), IRFEZE)  Line regulation, Load regulation, Temperature drift

24V
1. Regulation - line and load Condition  Tbp: 25°C
o\ Vin 200VDC 280VDC 360VDC 425VDC Line regulation
0% 23985V 23985V 23.986V 23.986V ImV 0.004%
50% 23.985V 23985V 23.986V 23.985V ImV 0.004%
100% 23985V 23985V 23986V 23.986V ImV 0.004%
Load 0OmV OmV OmV 1mV
regulation|  0.000% 0.000% 0.000% 0.004%

2. Temperature drift Conditions  Vin=280VDC
Io =100%
Tobp -40°C +25C +100°C Temperature stability
Vo 23.969V 23985V 24.095V 126mV 0.525%

(2) WHEE, VT ) A XEE R AT EE
Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions Io : 100%

Tbp: -40°C -----------
2500 — — — —
100 °C
24V

24.4 : 450
Output voltage g
o
24'0 g R R = I Ry Py L ~ R g S 300 §
2 :
: !
£ E
> <
= <L
é- 23.6 Output ripple and noise voltage 150 =
o R P =
I el S 3
I P b - &
L N s A =
e == T o

23-2 1 i 1 i 1 i 0

150 200 250 300 350 400 450

Input voltage (V)
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(3) AJ1EWR, 2h% %} )8 Input current and Efficiency vs. Output current

Conditions ~ Vin: 200 VDC---------

280 VDC
360VvDC— — — -
425VDC— ———-
Tbp: 25°C
24V
4.0 100.0
EffICIONCY oo
3.2 e S 90.0
2 /l’ . ;/’// ‘,/’ /-O\
T 24 i e 80.0 <
2 1.6 px i 700 2
2 Tl :
= Input current o Sl i =
0.8 e B e e 60.0
e il
0.0 & 50.0
0 20 40 60 80 100
Output current (%) (25.04)
(4) Zh¥ % AJ)7EJE  Efficiency vs. Input voltage
Conditions Io : 50% ---------
100 %
Tbp: 25°C
24V
100
B T T
e\o/ -—
>
2
.Q
Q
=
80
70
150 200 250 300 350 400 450

Input voltage (V)
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(5) %W Kk X—AFL—NEFE  Efficiency vs. Base-plate temperature

Conditions  Vin : 280 VDC
Io : 50% --------
100 %

24V

100
P s SO S S S ——— LS
S
&
5
Q
g

80

70

-60 40 20 0 20 40 60 80 100 120

Tbp (°C)

(6) #LHEh, 45 1L LR Start and Stop voltage characteristics

HI B & AT B AT 6 AT
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Tbp : 25°C Tbp : 25°C
24V 24V
Input voltage range S Input voltage range | S
30 5
24 p— 4
/-./ ~
3 — 2 —
T 18 Z3
£ 2
E 5
2 )
=
Z
6 1
0 0
150 160 170 180 190 200 150 160 170 180 190 200
Input voltage(V) Input voltage(V)
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2-2. FEREEIHFME Standby power characteristics

Condition Tbp: 25°C

24V

25.0

20.0

Io: 0% _—

15.0

10.0

Stanby power (W)

5.0

Control : OFF

0.0 :
150 200 250 300 350 400 450

Input voltage (V)

2-3. EERUZMEYE  Warm up voltage drift characteristics

Conditions Vin: 280 VDC
To : 100%
Ta : 25°C

24V

0.40

o
)
S

o
=
S
|

S
[\
(=}

Output voltage drift (%)

-0.40
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0

Time (hrs)
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2-4. IWFEFELLHERFME  Over current protection (OCP) characteristics

AT B AFME N—27 L —MREER M
Input voltage dependence Base-plate temperature dependence
Conditions  Vin: 200 VDC -------- Conditions  Vin: 280 VDC
280 VDC Tbp: -40°C --------
425VDC ———— 25°C
Tbp: 25°C 100 °C — — — —
24V 24V
30 30
2 e ity D o o e e o e o o
= = Z e
K BN
& 18 I & 18 i
£ " = HE
g ! g i
s 12 o s 12 (A
g i\ ) L
o W o R
6 S 6 N
0 B e T TT I o ks hin S A 0 R T R e e R I
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
(25A) (25A)
Output current (%) Output current (%)

2-5. EEJEIRERME  Over voltage protection (OVP) characteristics

Conditions  Vin: 280 VDC

Io : 0%
Tbp: 25°C
24V
Main 1 175 W e
OVP point —>| |
Vo —> —"\
GND —>
10V/DIV 2s/DIV
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2-6. HINIH LA ST R0 R

PH600A280

Output rise and fall characteristics

Conditions  Vin: 280 VDC

Io : 0%
Tbp: 25°C
24V
- =l T T
Vo — |
I/_ ‘
lI!
| _
GND—
Vin —> 1
GND —> \
Vin:200V/DIV Vo:10V/DIV Vin:200V/DIV Vo:10V/DIV
20ms/DIV 5s/DIV
Conditions  Vin: 280 VDC
Io : 100%
Tbp: 25°C
24V
¢ iy | - Bans/div
Vo —> /- \
/ |
GND— | ——— \
Vin —>
N
GND —>
Vin:200V/DIV Vo:10V/DIV Vin:200V/DIV Vo:10V/DIV
20ms/DIV Sms/DIV
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2-6. HANEH B SEH F0EHE  (ON/OFF= b — L)
Output rise and fall characteristics with ON/OFF CONTROL

PH600A280

Conditions  Vin: 280 VDC

ITo : 0%
Tbp: 25°C
24V
e Main bsddiv
Vo —>
d |
| |
—
GND —>
Vent —>
GND —>
Vent:10V/DIV Vo:10V/DIV Vent:10V/DIV Vo:10V/DIV
20ms/DIV 5s/DIV
Conditions  Vin: 280 VDC
Io : 100%
Tbp: 25°C
24V
[ Main bms/div
Vo —> Van L\
J a
GND —>| e’ \
Vent —> r
\
GND —>
Vent:10V/DIV Vo:10V/DIV Vent:10V/DIV Vo:10V/DIV
20ms/DIV Sms/DIV

TDK-Lambda
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2-7. IEPEISE (AMTEZE) FE Dynamic load response characteristics

Conditions  Vin: 280 VDC
Tbp: 25°C

24V

Load current tr = tf = 100us
Io 50% < 100% f=1kHz

Main 2.5 M 200us/ div

Vo —> —\/___/% V,___._/M_

N \
h — ———mJH ¥——/ L

Io:10A/DIV Vo:200mV/DIV
200us/DIV

2-8. AJJH—UENR (B8 NEDR) K7 Inrush current characteristics

Conditions Vin: 280 VDC

Io : 100%
Tbp: 25°C
24V
Main : 12.5 M 20us/ i
Iin —>

GND —> | i

Vin —> "

lin:200A/DIV Vin:200V/DIV
20ps/DIV
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2-9.

PH600A280

HAU 7 v 74 XK Output ripple and noise waveform

24V

Conditions  Vin: 280 VDC
To : 100%
Tbp: 25°C

Main = 12.5 k 1us/div

NG Mg D o T e

50mV/DIV 1us/DIV
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25°C

Vin: 280 VDC
100 %

Io
Tbp:

Conditions

100

dB(12 V)]

[

(i /A X)

+Vin

Conducted Emission Noise

24V

]

(a) MEFuh BT

[dB(p V)
100

2-10. EMIE#%  Electro-Magnetic Interference characteristics
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