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1. §FM 51E Evaluation Method
1.1 JIE R Measurement Circuits

(1) FrketE, WEGR

RERRE, Y v T e A X

PH75A280-*

Steady state characteristics, Over current protection (OCP) characteristics,
and Output ripple and noise waveform
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and Other characteristics
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: 12V-560uF Electrolytic Capacitor R2 :0.01Q

: 24V-220uF Electrolytic Capacitor

: 48V-220uF X 2series Electrolytic Capacitor
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(4) EMIf#% Electro-Magnetic Interference characteristics
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: 5V-2200uF Electrolytic Capacitor

: 12V-560uF Electrolytic Capacitor

: 24V-220uF Electrolytic Capacitor

: 48V-220uF X 2series Electrolytic Capacitor
: 0.6mH
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1.2 BEHIRIE R 2

List of equipment used

PH75A280-%

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

5V |
1. Line regulation and Load regulation Condition Tbp :25C
Io\ Vin 200VDC 280VDC 380VDC 425VDC Line regulation
0% 5.004V 5.004V 5.004V 5.004V OmV 0.006%
50% 5.005V 5.004V 5.004V 5.004V ImV 0.020%
100% 5.005V 5.004V 5.004V 5.004V ImV 0.020%
Load ImV OmV OmV OmV
regulation|  0.018% 0.009% 0.000% 0.000%
2. Temperature drift Conditions  Vin :280VDC
Io :100%
Tbp -40°C +25C +100°C Temperature stability
Vo 4.974V 5.004V 5010V 34mvV | 0.680%
12V |
1. Line regulation and Load regulation Condition Tbp :25°C
Io\ Vin 200VDC 280VDC 380VDC 425VDC Line regulation
0% 11.994V 11.994V 11.994V 11.994V OmV 0.001%
50% 11.991V 11.991V 11.987V 11.986V SmV 0.042%
100% 11.991V 11.991V 11.989V 11.987V 4mV 0.033%
Load 3mV 3mV TmV 8mV
regulation| 0.025% 0.025% 0.058% 0.067%
2. Temperature drift Conditions  Vin :280VDC
Io :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 11.921V 11.991V 11.982V 70mV | 0.583%

TDK-Lambda T-4
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JBFE 25 #)) Line regulation, Load regulation, Temperature drift

24V
1. Line regulation and Load regulation Condition Tbp :25C
Io\ Vin 200VDC 280VDC 380VDC 425VDC Line regulation
0% 23.898V 23.898V 23.898V 23.898V OmV 0.001%
50% 23.890V 23.893V 23.887V 23.884V 9mV 0.037%
100% 23.890V 23.892V 23.884V 23.881V 11mV 0.046%
Load 8mV 6mV 14mV 17mV
regulation| 0.033% 0.025% 0.058% 0.071%
2. Temperature drift Conditions  Vin :280VDC
Io :100%
Tbp -40°C +25C +100°C Temperature stability
Vo 23.813V 23.892V 23.837V 79mV 0.330%
48V
1. Line regulation and Load regulation Condition Tbp :25C
Io\ Vin 200VDC 280VDC 380VDC 425VDC Line regulation
0% 47.770V 47767V 47767V 47.768V 3mV 0.006%
50% 47757V 47.758V 47.758V 47.759V 2mV 0.004%
100% 47.755V 47.755V 47.755V 47.756V ImV 0.003%
Load 15mV 12mV 12mV 12mV
regulation| 0.031% 0.025% 0.025% 0.025%
2. Temperature drift Conditions  Vin :280VDC
Io :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 47.662V 47.755V 47.797V 135mV 0.282%
TDK-Lambda T-5



Q) HAEE, MY v A XEE X ATIEE
Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions
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Io :100 %

Tbp: -40 C
: 25°C
: 100 °C
300

Output voltage

Output ripple and noise voltage

H
|
i
H
(!

1]

200

100

0
150 200 250 300 350 400 450
Input voltage (V)
300
Output voltage
D 200
100
Output ripple and noise voltage
J A N s = = ==
0
150 200 250 300 350 400 450
Input voltage (V)
TDK-Lambda

Output ripple and noise voltage (mV)

Output ripple and noise voltage (mV)



Q WAEE, B T ) A XEE X AJEE

Output voltage and Output ripple and noise voltage vs. Input voltage

24V |

24.20

[\
w
0
(e

23.40

Output voltage (V)

23.00

48V |

48.40

N
~
(o))
[e)

46.80

Output voltage (V)

46.00

PH75A280-%
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(3) AJJFEHR, #h= b )R

Input current and Efficiency vs. Output current Conditions Vin : 200 VDC ———-
: 280 VDC —-—-—
380 VDC ——
: 425 VDC - —-
Tbp : 25°C
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(3) AJJFEHR, #h= b )R

Input current and Efficiency vs. Output current Conditions Vin : 200 VDC ——--—-
: 280 VDC —-—-—
380 VDC ——
: 425 VDC  —-—--
Top: 25°C
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(4) 505 5t AV EE
Efficiency vs. Input voltage Conditions Io : 50 % ———-
: 100 % —_—
Tbp: 25°C
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(4) 2h= 5k AT
Efficiency vs. Input voltage Conditions Io : 50 % ———-
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(5) ZhH xF R—2A T L— N
Conditions Vin : 280 VDC

Efficiency vs. Base-plate temperature
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(5) BhHE xf X—A T L — NEE
Efficiency vs. Base-plate temperature Conditions Vin : 280 VDC
Io : 100 %
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Output voltage (V)

Output voltage (V)

(6)
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G 0/ N (e R

Start and Stop voltage characteristics

s % AR
Output voltage vs. Input voltage
Conditions Io : 100 %

ANJJE xF ANJ1EE
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(6) EHE), 12 I1LE R

Start and Stop voltage characteristics

s % AR
Output voltage vs. Input voltage
Conditions Io : 100 %

PH75A280-*

ANJJE xF ANJ1EE
Input current vs. Input voltage
Conditions Io : 100 %
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2.2 R FE R
: 25 C

Standby power characteristics Conditions Tbp
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2.2 R AR L

Standby power characteristics Conditions  Tbp ;25 C
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23 RV 7 FNERE

Warm up voltage drift characteristics Conditions Vin : 280 VDC
Io : 100 %
Ta : 25C
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23 RV 7 FNERE

Warm up voltage drift characteristics Conditions Vin : 280 VDC
Io : 100 %
Ta : 25C
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Over current protection (OCP) characteristics

AT E AR
Input voltage dependence
Conditions Vin :200 VDC ——--
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N—2 7 L— MREERIFNE
Base-plate temperature dependence
Conditions  Vin : 280 VDC
Tbp : -40 °C
125 °C
:100 'C ——
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Over current protection (OCP) characteristics

PH75A280-*

N—2 7 L— MREERIFNE
Base-plate temperature dependence
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2.5 R
Over voltage protection (OVP) characteristics

A

PH75A280-*

Conditions: Vin : 280VDC
ITout : 0%
Ta : 25°C

5V |
Main £ 1.25 M 25/div
\ ~<— OVP point
\ <— Vout
ov
2V/div 2s/div
2V |
Van 1.5 W Ds/div
<—OVP point
<——Vout
< (0V
5V/div 2s/div
TDK-Lambda T-22
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Al R

Over voltage protection (OVP) characteristics

PH75A280-*

Conditions: Vin : 280VDC
Iout : 0%
Ta : 25°C

24V |
M 15N Je/dv
<——OVP point
<— Vout
ov
10V/div 2s/div
48V |
M 15N Je/dv

<—OVP point
[<— Vout

ov

20V/div 2s/div

TDK-Lambda
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Output rise and fall characteristics Conditions Vin :280 VDC
Io : 0%
Tbp : 25°C
SV
Vo — f
GND — [Pt
Vin — \
GND —
Vin:200V/DIV | Vo:2V/DIV Vin:200V/DIV | Vo0:2V/DIV
10ms/DIV 5s/DIV
12V
Vo — /f
GND —
Vin — \
GND —
Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
10ms/DIV 5s/DIV
TDK-Lambda T-24
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26 HASLH B D SEH T30 ik

Output rise and fall characteristics Conditions Vin :280 VDC
Io : 0%
Tbp : 25°C
24V
Vo — /7
GND — :
Vin — ] \
GND — |———
Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
10ms/DIV 5s/DIV
48V
. \
GND —
Vin — \
GND —
Vin:200V/DIV | Vo:20V/DIV Vin:200V/DIV | Vo:20V/DIV
10ms/DIV 5s/DIV

TDK-Lambda T-25
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PH75A280-%

Output rise and fall characteristics Conditions Vin :280 VDC
Io :100%
Tbp : 25°C
SV
Vo — f
!I

GND — _—

Vin — \
GND —

Vin:200V/DIV | Vo:2V/DIV Vin:200V/DIV | Vo:2V/DIV
10ms/DIV 10ms/DIV
12V
Vo — K-— S—
/

GND — =

Vin — N
GND —

Vin:200V/DIV | Vo:5V/DIV Vin:200V/DIV | Vo:5V/DIV
10ms/DIV 10ms/DIV
TDK-Lambda T-26
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Output rise and fall characteristics

PH75A280-%

Conditions Vin : 280 VDC

Io :100%
Tbp : 25°C
24V
VO g /7 _';
GND — —‘:
Vin — \\
GND —
Vin:200V/DIV | Vo:10V/DIV Vin:200V/DIV | Vo:10V/DIV
10ms/DIV 10ms/DIV
48V
Vo — f
GND — [
Vin — [ TN
GND —
Vin:200V/DIV | Vo:20V/DIV Vin:200V/DIV | Vo:20V/DIV
10ms/DIV 10ms/DIV
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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
S5V
Vo —
.'lf
GND —
Vent —
GND —
Vent:5V/DIV | Vo:2V/DIV Vent:5V/DIV | Vo0:2V/DIV
10ms/DIV 5s/DIV
12V
Vo — /"
GND — [’
Vent — _'__'“'1
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10ms/DIV 5s/DIV
TDK-Lambda T-28
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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
24V
Vo — /
GND — f
Vent —
GND —
Vent:5V/DIV | Vo:10V/DIV Vent:5V/DIV | Vo:10V/DIV
10ms/DIV 5s/DIV
48V
Vo — /—_
;."
GND —
Vent —
GND —
Vent:5V/DIV | Vo0:20V/DIV Vent:5V/DIV | Vo0:20V/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
5V
Vo — r
GND — —
Vent —
GND —
Vent:5V/DIV | Vo:2V/DIV Vent:5V/DIV | Vo0:2V/DIV
10ms/DIV 10ms/DIV
12V
VO — /‘f
GND — e —
Vent — | f
GND — /
Vent:5V/DIV | Vo:5V/DIV Vent:5V/DIV | Vo:5V/DIV
10ms/DIV 10ms/DIV
TDK-Lambda T-30




26 WAL H EAZY [ SEH RS0 KRE (ON/OFF = o b it — L IRE)
Output rise and fall characteristics with ON/OFF CONTROL

PH75A280-%
Conditions Vin :280 VDC
Io :100%
Tbp : 25°C
24V
GND — :
Vent —
GND —
Vent:5V/DIV | Vo:10V/DIV Vent:5V/DIV | Vo:10V/DIV
10ms/DIV 10ms/DIV
48V
Vo — \
I Illl'
| 1
GND — [ ;
Vent —
GND —
Vent:5V/DIV | Vo0:20V/DIV Vent:5V/DIV | Vo0:20V/DIV
10ms/DIV 10ms/DIV

TDK-Lambda

T-31
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2.7 WEILE (AFEL) Rtk

Dynamic load response characteristics Conditions Vin :280 VDC
Tbp : 25°C
SV
Load current tr = tf = 100us
To 50% © 100% f=1kHz
Main @ 1.25 M H00us/ div
Vo — v N ™ N

Io—

GND —

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

12V |

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

Main < 1.25 M 200us/dv

VO*W

GND —

Io:5A/DIV V0:200mV/DIV
200ps/DIV

TDK-Lambda T-32



2.7 WEILE (AFEL) Rtk

Dynamic load response characteristics

24V

GND —

48V |

GND —

Conditions

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

Main 2 1.25 M 200us/di

N N —"

oo N N

10:2A/DIV | vo00mv/DIV

200ps/DIV

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

Main < 1.25 M 200us/dv

Y RS R, o

e/ e N

lo:1A/DIV Vo0:200mV/DIV

200us/DIV

TDK-Lambda

PH75A280-*

Vin :280 VDC
Tbp : 25°C

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
SV
Main 2 1.25 M Jus/ v
50mV/DIV 2us/DIV
12V
Main : 1.25 M Dus/ v

20mV/DIV 2us/DIV

TDK-Lambda T-35



29IV w T - A XY
Output ripple and noise waveform

24V

48V

Conditions

Main 2 1,25 M s/

| L " ’ L | [ — L L L L

4 F ) f 4 -
50mV/DIV 2us/DIV

Main 2 1,25 M s/
100mV/DIV 2us/DIV

TDK-Lambda

PH75A280-%

Vin :280 VDC
Io :100%
Tbp : 25°C

T-36



2.10 EMIFFM%:
Electro-Magnetic Interference characteristics
(a) HEim EE (FiE/ A X)

Conducted Emission Noise Conditions
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150k 500 M 5M 10M 30M
Frequency [Hz]

PH75A280-*

Vin :280 VDC
Io :100%
Tbp : 25°C

EN55011-A, EN55032-A, FCC Part.15 Subpart.B ClassADRFHE I, VCCI ClassAD[RFEE[FIC
Limit of EN55011-A, EN55032-A and FCC Part.15 Subpart.B ClassA are same as its VCCI ClassA.

TDK-Lambda

T-37



2.10 EMIFFM%:
Electro-Magnetic Interference characteristics

(a) MEEIn L (UFiE/ A X)

Conducted Emission Noise Conditions
12V +Vin
80
| VCCI Class A QP limit
70
I T i
60 Lii il i i VEQITlass A AV dimit
__ 50
=
=
< 40
5 I |
— ‘\‘
30 /\ 1 II I .I
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150k 500 ™ 5M 10M 30M
Frequency [Hz]
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70
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__ 50
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=
< 40
5» i
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30 ( 5 ' i ll & III\ ||I|I'|
L I|| | |I E |"I" lI"
" Vb ol Y
T
10
0
150k 500 ™ 5M 10M 30M
Frequency [Hz]

PH75A280-*

Vin :280 VDC
Io :100%
Tbp : 25°C

EN55011-A, EN55032-A, FCC Part.15 Subpart.B ClassADRFHE I, VCCI ClassAD[RFEE[FIC
Limit of EN55011-A, EN55032-A and FCC Part.15 Subpart.B ClassA are same as its VCCI ClassA.

TDK-Lambda
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2.10 EMIFFM%:
Electro-Magnetic Interference characteristics

(a) MEEIn L (UFiE/ A X)

Conducted Emission Noise Conditions
24V +Vin
80
| VCCI Class A QP:limit
70
I i
60  UCSEN O SRS SO Y S VCQ Dlass A AV Jimit
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10
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150k 500 ™ 5M 10M 30M
Frequency [Hz]

PH75A280-*

Vin :280 VDC
Io :100%
Tbp : 25°C

EN55011-A, EN55032-A, FCC Part.15 Subpart.B ClassADRFHE I, VCCI ClassAD[RFEE[FIC
Limit of EN55011-A, EN55032-A and FCC Part.15 Subpart.B ClassA are same as its VCCI ClassA.

TDK-Lambda
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2.10 EMI%E

Electro-Magnetic Interference characteristics

(a) HEE v T EE (i

Conducted Emission Noise

48V

CIPES

Conditions

+Vin

80=I

VCCI Cldss A QP limit

70

50

40
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VCC] Class A AV limit
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150k 500

™ 5M 10M 30M
Frequency [Hz|

PH75A280-*

Vin :280 VDC
Io :100%
Tbp : 25°C

EN55011-A, EN55032-A, FCC Part.15 Subpart.B ClassADRFHE I, VCCI ClassAD[RFEE[FIC
Limit of EN55011-A, EN55032-A and FCC Part.15 Subpart.B ClassA are same as its VCCI ClassA.

TDK-Lambda
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PH75A280-*
2.10 EMI&:

Electro-Magnetic Interference characteristics

(b) HEFEIEE (FEH A X)

Radiated Emission Noise Conditions Vin :280 VDC
Io :100%
Tbp : 25°C
SV HORIZONTAL
[dB( i W/ m)]
70
60 |
«— VCClI classA
L QP Limit
50 (Distance: 3m)
oo
L
3 r
30
20 f
10
0 C ; : ; ; ; ; ;
30.0 50.0 100.0 200.0 300.0
Frequency [MHz]
VERTICAL
[dB{ p W/ ]
70 [
80 |
[ <— VCCI classA
. QP Limit
F (Distance: 3m)
_ o
4
4 C
30
20
10 |
O r il i il i i i
30.0 50.0 100.0 200.0 300.0

Frequency [MHz]

EN55011-A, EN55032-AD[RFHE X, VCCI ClassAD [RAE & [FIL
Limit of EN55011-A, EN55032-A are same as its VCCI ClassA.

TDK-Lambda T-41



2.10 EMI%E

Electro-Magnetic Interference characteristics

(b) HEFEIEE (FEH A X)

Radiated Emission Noise

12V

HORIZONTAL

Conditions

PH75A280-

Vin :280 VDC
Io :100%
Tbp : 25°C

[dB( & W/ ]
0

Level

60 |

50 |

40 |
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200.0
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VCCI classA
QP Limit
(Distance: 3m)

[MHz]

EN55011-A, EN55032-AD[RFHE X, VCCI ClassAD [RAE & [FIL
Limit of EN55011-A, EN55032-A are same as its VCCI ClassA.

TDK-Lambda

*
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2.10 EMI%E

Electro-Magnetic Interference characteristics

(b) HEFEIEE (FEH A X)

PH75A280-*

Radiated Emission Noise Conditions Vin :280 VDC
Io :100%
Tbp : 25°C
24V HORIZONTAL
[dB{ p W/ mi]
70 [
g0 [
L l— VCCI classA
C QP Limit
50 1 (Distance: 3m)
4ot
4
3 r
30 |
20 F
10 |
of
30.0 50.0 100.0 200.0 300.0
Frequency [WHz]
VERTICAL
[dB{ & W/ ]
0
60 |
«— VCCI classA
r QP Limit
B0 F (Distance: 3m)
_wf
L
3 .
30 |
20
10
o F
30.0 50.0 100.0 200.0 300.0

Frequency [MHz]

EN55011-A, EN55032-AD[RFHEIL, VCCI ClassAD B EE[ET

Limit of EN55011-A, EN55032-A are same as its VCCI ClassA.

TDK-Lambda
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PH75A280-*
2.10 EMI&:

Electro-Magnetic Interference characteristics

(b) HEFEIEE (FEH A X)

Radiated Emission Noise Conditions Vin :280 VDC
Io :100 %
Tbp : 25°C
48V HORIZONTAL
[dB( » v/ m)]
70 [
60 |-
r <— VCCI classA
o L QP Limit
r (Distance: 3m)
40 b
Z
3
a0
20
10 |
O _ '
30.0 50.0 100.0 20000 A00.0
Frequency [MHz]
VERTICAL
[dB{ w W/ m]
70 [
60 F
«— VCClI classA
C QP Limit
20 1 (Distance: 3m)
o
5 : : :
- a0 |.1|. , ||.|||
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10 |
0 C : : : : : : :
30.0 50.0 100.0 200.0 300.0
Frequency [MHz]

EN55011-A, EN55032-AD R FAEIL, VCCI ClassAD RSB LRI T
Limit of EN55011-A, EN55032-A are same as its VCCI ClassA.

TDK-Lambda T-44
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