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(1) FrketE, WEGR

Evaluation Method
Measurement Circuits

RERRE, Y v T e A X

PH150A280-*

Steady state characteristics, Over current protection (OCP) characteristics,
and Output ripple and noise waveform
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Dynamic response, Over voltage protection (OVP) characteristics
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C2 : 2.2puF Ceramic Capacitor C5 : 8000uF Electrolytic Capacitor
C3 : 12V-560uF Electrolytic Capacitor R1:50Q
: 24V-220uF Electrolytic Capacitor R2 :0.01Q

: 48V-220uF X 2series Electrolytic Capacitor
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(4) EMIf#% Electro-Magnetic Interference characteristics

(a) HEESG#EIE (72 /4 X) Conducted Emission Noise
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C1,C2 : 470pF Ceramic Capacitor C10 : 12V-560uF Electrolytic Capacitor
C3 : 1.5puF Film Capacitor : 24V-220uF Electrolytic Capacitor
C4 : 1.5pF Film Capacitor : 48V-220uF X 2series Electrolytic Capacitor
C5,C6 : 2200pF Ceramic Capacitor L1 :0.6mH
C7 : 22uF Electrolytic Capacitor L2 :3.0mH
C8 : 0.022pF Ceramic Capacitor
C9 : 2.2uF Ceramic Capacitor
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1.2 BEHIRIE R 2

List of equipment used

PH150A280-*

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | ACPOWER SUPPLY KIKUSUI PCR2000L
2 | DYNAMIC DUMMY LOAD Chrome 63030
3 | DUMMY LOAD ARCOL HS50 SERIES
4 | DATA ACQUISITION / SWITCH UNIT AGILENT 34970A
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | CONTROLLED TEMP. CHAMBER ESPEC CORP. SH-661
7 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA DLM2054
8 | CURRENT PROBE YOKOGAWA 701932
EMI TEST RECEIVER
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ ESCI
10 | PRE AMP. SONOMA 310N
11 | AMN SCHWARZBECK NNLKS8121
12 | ANTENNA(BI-LOG ANTENNA) TESEQ CBL6111D
TDK-Lambda
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2. Bt 5" — Z Characteristics

2.1 ¥ Steady state data
() AJ1EE), Ay, JREZH) Line regulation, Load regulation, Temperature drift

12V |
1. Line regulation and Load regulation Condition Tbp :25C
Io\ Vin 200VDC 280VDC 380VDC 425VDC Line regulation
0% 11.997V 11.997vV 11.998V 11.997vV ImV 0.008%
50% 11.994V 11.995V 11.992V 11.991V 4mV 0.033%
100% 11.993V 11.995V 11.994V 11.993V 2mV 0.017%
Load 4mV 2mV 6mV 6mvV
regulation| 0.033% 0.017% 0.050% 0.050%
2. Temperature drift Conditions  Vin :280VDC
Io :100%
Tbp -40°C +25C +100°C Temperature stability
Vo 11.926V 11.995V 11.980V 6OmvV | 0.575%
24V
1. Line regulation and Load regulation Condition Tbp :25°C
Io\ Vin 200VDC 280VDC 380VDC 425VDC Line regulation
0% 23.885V 23.886V 23.886V 23.884V 2mV 0.008%
50% 23.878V 23.882V 23.882V 23.881V 4mV 0.017%
100% 23.878V 23.881V 23.880V 23.878V 3mV 0.013%
Load 7mV SmV 6mV 6mV
regulation|  0.029% 0.021% 0.025% 0.025%
2. Temperature drift Conditions  Vin :280VDC
Io :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 23.773V 23.881V 23.838V 108mV | 0.450%
TDK-Lambda T-4



() AEE), &

PH150A280-*

JBFE 25 #)) Line regulation, Load regulation, Temperature drift

48V
1. Line regulation and Load regulation Condition Tbp :25C
Io\ Vin 200VDC 280VDC 380VDC 425VDC Line regulation
0% 47.712V 47.712V 47.713V 47.714V 2mV 0.004%
50% 47.703V 47.705V 47.707V 47.709V 6mvV 0.013%
100% 47.704V 47.706V 47.707V 47.708V 4mV 0.008%
Load 9mV 7mV 6mV 6mvV
regulation| 0.019% 0.015% 0.013% 0.013%
2. Temperature drift Conditions  Vin :280VDC
Io :100%
Tbp -40°C +25C +100°C Temperature stability
Vo 47.567V 47.706V 47.739V 173mV 0.360%
TDK-Lambda T-5



Q) WAEE, BV vy T ) A XEE X AJEE

Output voltage and Output ripple

and noise voltage vs. Input voltage

PH150A280-*

TDK-Lambda
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Output voltage and Output ripple and noise voltage vs. Input voltage

PH150A280-*

: 100 %
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PH150A280-*
(3) AT, #ha xF H I

Input current and Efficiency vs. Output current Conditions Vin : 200 VDC ———-
: 280 VDC —-—-—
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(3) AT, #ha xF H I

Input current and Efficiency vs. Output current Conditions Vin : 200 VDC ———-
: 280 VDC —-—-—
380 VDC ——
: 425 VDC —--—--
Top: 25°7C
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(4) 2h= 5k AT
Efficiency vs. Input voltage Conditions Io : 50 % ———-
: 100 % _—
Tbp: 25°C
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(4) Zh= *F ANTEE
Efficiency vs. Input voltage Conditions Io : 50 % ———-
: 100 % _—
Tbp: 25°C
| 48v |
100
Efficiency
90 T :*\T\
g Rt =~
>
Q
8
2
@ 80
70
150 200 250 300 350 400 450

Input voltage (V)

TDK-Lambda T-11



PH150A280-*

(5) sh= kf = AT L— MRJE
Conditions Vin : 280 VDC

Efficiency vs. Base-plate temperature
Io : 100 %
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(5) sh= kf = AT L— MRJE
Efficiency vs. Base-plate temperature Conditions Vin : 280 VDC
Io : 100 %

| 48v |
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(6) LEh, {51k AEE AR

Start and Stop voltage characteristics

MR % AT
Output voltage vs. Input voltage
Conditions Io : 100 %

PH150A280-*

ANJJEGE kK ANJJEIE
Input current vs. Input voltage
Conditions Io : 100 %

Top: 25°C Tbp: 25°<C
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(6) LEh, {51k AEE AR

Start and Stop voltage characteristics

& xF AJJEE

PH150A280-*

AFTEG X A1
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Top: 25°C Tbp: 25°<C
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60 2
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TDK-Lambda
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TDK-Lambda

2.2 fpi e ) R
Standby power characteristics Conditions Tbp
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Tbp

2.2 FERERE R
Standby power characteristics Conditions
48V |
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4
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s Control:OFF //
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23 N U 7 MR

Warm up voltage drift characteristics Conditions Vin : 280 VDC
Io : 100 %
Ta : 25C
12V |
0.5
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S
€
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S
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=
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o
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23 N U 7 MR

Warm up voltage drift characteristics Conditions Vin : 280 VDC
Io : 100 %
Ta : 25C
48V |
0.5
0.3

0.0

Output voltage drift (%)

0 0.5 1 1.5 2 2.5 3 3.5 4

Time (hours)
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2.4 IR R

Over current protection (OCP) characteristics

AT E AR NR—2 7 L — MEERFE
Input voltage dependence Base-plate temperature dependence
Conditions Vin :200 VDC ——-- Conditions  Vin : 280 VDC
:280 VDC —.—.— Tbp:-40 C ———-
:380 VDC —— 25 C ———
:425 VDC —-—-- 1100 °C ——
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5 5 i
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3 I 3 /
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| / !
0 4 0
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Output current (%) Output current (%)
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2.4 3t T PR AR

Over current protection (OCP) characteristics

AR

Input voltage dependence

PH150A280-*

N—2 7 L — MREKFNE

Base-plate temperature dependence

Vin : 280 VDC

Tbp:-40 C ——--
125 C ———
100 C ——

Conditions Vin :200 VDC ——-—- Conditions
1280 VDC —.—.—
1380 VDC ——
425 VDC —-—--
Tbp:25 C
| 48V | | 48V
60 60
48 iy 48
||
> (H >
236 bk 36
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£ i E
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2 | 2
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E
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Output current (%)
TDK-Lambda
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Output current (%)
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2.5 BRI

12V

OVP point —

Vo —

GND —

24V

PH150A280-*

Over voltage protection (OVP) characteristics Conditions Vin : 280 VDC
Io : 0%
Tbp : 25°C
Main < 1.25 M 25/tiv
5V/DIV 2s/DIV
Main < 125 M 2s/dw

OVP point —

Vo —

GND —

10V/DIV

2s/DIV

TDK-Lambda
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2.5 BRI

Over voltage protection (OVP) characteristics Conditions Vin : 280 VDC
Io : 0%
Tbp : 25°C
48V
Wain £ 1,20 W B/
OVP point —

Vo —

GND — ' . —

20V/DIV 2s/DIV

TDK-Lambda T-23



26 HASLH B D SEH T30 ik

Output rise and fall characteristics

PH150A280-*

Conditions Vin : 280 VDC

Io : 0%
Tbp : 25°C
12V
Vo — /7
GND —
Vin — \
GND —
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
10ms/DIV 5s/DIV
24V
Man: 17 k 10w/ e Mo : 155 K [
Vo — r
Vin — \
GND —
Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
10ms/DIV 5s/DIV

TDK-Lambda T-24



PH150A280-*

26 HISEH B D | SEH TR0 Rk
Output rise and fall characteristics Conditions Vin :280 VDC
Io : 0%
Tbp : 25°C
48V
W S 155 & 10w/ by Main 2 125 k 5s/div
Vo — ’/f \
/ \
/ S—
GND —> [
Vin — I \
GND — :
Vin:200V/DIV | Vo0:20V/DIV Vin:200V/DIV | Vo0:20V/DIV
10ms/DIV 5s/DIV

T-25
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26 HASLH B D SEH T30 ik

PH150A280-*

Output rise and fall characteristics Conditions Vin :280 VDC
Io :100%
Tbp : 25°C
12V
Vo — /_7 ™
GND — |
Vin — \
GND —
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
10ms/DIV 10ms/DIV
24V
Vo — r A
GND — | s
Vin — ‘\
GND —
Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
10ms/DIV 10ms/DIV

TDK-Lambda T-26




26 HASLH B D SEH T30 ik

Output rise and fall characteristics

PH150A280-*

Conditions Vin : 280 VDC

Io :100%
Tbp : 25°C
48V
Mo : 175 K 1 s Main = 125 k 10ms/div
o |
, \
GND — | s
Vin — | ™
| A
GND —
Vin:200V/DIV | Vo0:20V/DIV Vin:200V/DIV | Vo0:20V/DIV
10ms/DIV 10ms/DIV

TDK-Lambda T-27
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26 HIINEH R . SEBL I R (ON/OFF =2 > b 17— L)

Output rise and fall characteristics with ON/OFF CONTROL

Conditions Vin :280 VDC

Io : 0%
Tbp : 25°C
12V
Vo — /f
GND —
Vent —
GND —
Vent:5V/DIV | Vo:5V/DIV Vent:5V/DIV | Vo:5V/DIV
10ms/DIV 5s/DIV
24V
M ;1.0 M 10mea CEEEL] [
Vo — /—7
GND —
Vent —
GND —
Vent:5V/DIV. | Vo:10V/DIV Vent:5V/DIV. | Vo:10V/DIV
10ms/DIV 5s/DIV

TDK-Lambda T-28
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2.6 /NI H BN Y SEBLFAY K5tk (ON/OFF= > b v — /L i)
Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin :280 VDC

Io : 0%
Tbp : 25°C
48V
Main 1 1.25 M T0ms/div CTEEL Sl
Vo —
GND —
Vent —
\

GND —

Vent:5V/DIV | Vo:20V/DIV Vent:5V/DIV | Vo:20V/DIV

10ms/DIV 5s/DIV

TDK-Lambda T-29
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26 HIINEH B . SEBL I R (ON/OFF =2 > b 17—/ L)

Output rise and fall characteristics with ON/OFF CONTROL

Conditions Vin :280 VDC

Io :100%
Tbp : 25°C
12V
Vo — /—'
GND — mm—
Vent — f
GND —
Vent:5V/DIV. | Vo:5V/DIV Vent:5V/DIV | Vo:5V/DIV
10ms/DIV 10ms/DIV
24V
Man: 1o M 0/ e o 1. W 10me e
Vo — f
.'f
GND — —
Vent — [
GND —
Vent:5V/DIV. | Vo:10V/DIV Vent:5V/DIV. | Vo:10V/DIV
10ms/DIV 10ms/DIV

TDK-Lambda T-30




26 HIINEH B . SEBL I R (ON/OFF =2 > b 17—/ L)

PH150A280-*

Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin :280 VDC
Io :100%
Tbp : 25°C
48V
Vo — \
-
IJ] I|
GND — [
Vent — [
GND —
Vent:5V/DIV | Vo0:20V/DIV Vent:5V/DIV | Vo0:20V/DIV
10ms/DIV 10ms/DIV
TDK-Lambda T-31




2.7 WEILE (AFEL) Rtk

Dynamic load response characteristics

12V

Conditions

Load current tr = tf = 100us
To 50% & 100% f=1kHz

Io—

GND —

Main  1.26 M 200us/div

— ~———/ '\

10:10A/DIV | vo00mv/DIV

24V

Io —

GND —

200ps/DIV

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

Main = 123 K P00ues/diy

lo:5A/DIV Vo0:200mV/DIV

200us/DIV

TDK-Lambda
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Vin :280 VDC
Tbp : 25°C
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2.7 WEILE (AFEL) Rtk

Dynamic load response characteristics Conditions Vin : 280 VDC
Tbp : 25°C
48V
Load current tr = tf = 100us
Io 50% < 100% f=1kHz
Main 2 125 M 200us/dne

voﬁw

/N /U

Io —

GND —

10:2A/DIV | vo200mv/DIV
200ps/DIV

TDK-Lambda T-33
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2.8 ANY—En (RAER) Frik

Inrush current characteristics Conditions Vin :280 VDC
Io :100%
Tbp : 25°C

48V

Main : 1.25 M P0us/div
Iin ) f\
Vin — il
GND —
Iin:100A/DIV Vin:200V/DIV
20us/DIV

TDK-Lambda T-34
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20U v e ) A4 X

Output ripple and noise waveform Conditions Vin :280 VDC
Io :100%
Tbp : 25°C
12V
Main : 1.25 M A/l
50mV/DIV 2us/DIV
24V
Main : 125 k sy
M}M V-ﬁw ?'_W i E
50mV/DIV 2us/DIV

TDK-Lambda T-35
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20U v e ) A4 X

Output ripple and noise waveform Conditions Vin :280 VDC
Io :100%
Tbp : 25°C
48V
Main © 125 k Dus/di

100mV/DIV 2pus/DIV

TDK-Lambda T-36



:100 %

Vin :280 VDC
Tbp: 25°C

PH150A280-%
ITo

<— VCCI classA
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Electro-Magnetic Interference characteristics

(a) MU BE (FiE /) A X)

12V

2.10 EMI%E

015

ENS55011-A, EN55032-A, FCC Part.15 Subpart.B ClassAD RS EIZ, VCCI ClassA D[R SHE &R

Limit of EN55011-A, EN55032-A and FCC Part.15 Subpart.B ClassA are same as its VCCI ClassA.



:100 %

Vin :280 VDC
Tbp: 25°C

PH150A280-%
ITo

«— VCCI classA
QP Limit

«— VCCI classA
AV Limit

Conditions

+Vin

«— VCCI classA
QP Limit

«— VCCI classA
AV Limit

30,00

[MHz]

lllllllllllllllllllllll

llllllllllllllllllllllll

-Vin

T-38

30,00

[MHz]

' ‘l'|:|' MAIIF |

Frequency

R EEE L L A R e = becodecsddeccchecscicccdee-l

R L b R T S e e - - R . I T B RS PR [ PP RSP S

Frequency

TDK-Lambda

[dB( 22 W)

Conducted Emission Noise

llllllllllllllllllllll

paaT]

015
a0
80
70
60

[dB( 2]

Electro-Magnetic Interference characteristics

(a) MEF U - FEIE (URhE /A X)

24V

2.10 EMI%E

pra)

015

ENS55011-A, EN55032-A, FCC Part.15 Subpart.B ClassAD RS EIZ, VCCI ClassA D[R SHE &R

Limit of EN55011-A, EN55032-A and FCC Part.15 Subpart.B ClassA are same as its VCCI ClassA.



:100 %

Vin :280 VDC
Tbp: 25°C

PH150A280-%
ITo

«— VCCI classA
QP Limit

«— VCCI classA
AV Limit

«— VCCI classA
QP Limit

«— VCCI classA
AV Limit

Conditions

+Vin

[dB( 22 W)

Conducted Emission Noise

30,00

[MHz]

lllllllllllllllllllllll

lllllllllllllllllllllllllll

-Vin

Frequency

lllllllllllllllllllllllll

|||||||||||||||||||||||||

R Lr (TR i P T L Cr . SRy TP

a0
80
70
60

]

015

Electro-Magnetic Interference characteristics

(a) MRS FRBIE. O/ A )

48V

2.10 EMI%E

T-39

30,00

[MHz]

||||||||||||||||||||||

Frequency

TDK-Lambda

|||||||||||||||||||||||||||||||||||

[ng(ome]
80
70
60

e

015

ENS55011-A, EN55032-A, FCC Part.15 Subpart.B ClassAD RS EIZ, VCCI ClassA D[R SHE &R

Limit of EN55011-A, EN55032-A and FCC Part.15 Subpart.B ClassA are same as its VCCI ClassA.
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Electro-Magnetic Interference characteristics
HREABE (B A X)

Radiated Emission Noise Conditions

(b) #

12V

HORIZONTAL

PH150A280-*

Vin :280 VDC
Io :100 %
Tbp: 25°C
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Limit of EN55011-A, EN55032-A are same as its VCCI ClassA.
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Electro-Magnetic Interference characteristics

(b) #

HREABE (B A X)

Radiated Emission Noise

24V

HORIZONTAL

Conditions
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Limit of EN55011-A, EN55032-A are same as its VCCI ClassA.
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Electro-Magnetic Interference characteristics

(b) #
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48V
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Limit of EN55011-A, EN55032-A are same as its VCCI ClassA.
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