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Evaluation Method
Measurement Circuits
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+ NIE RS =gy = . © > -
(1) WRerE, B IRERE, Yy T - VAW
Steady state characteristics, Over current protection (OCP) characteristics
and Output ripple and noise waveform
. .
Controlled temp.chamber :(_50"““—’
SW  Fuse ! !
o—dN\p M\ +Vin +V Wy
10A C2 CN100B110 ™
Vin C1 +S Cé6 ca s
_ZI * <y|
- = TRM } oz Load Z
-S c7 ||
-Vin -V
Oscilloscope
Bandwidth: 100MHz
CNT 777 =
O) BASE-PLATE FG E
FG 777 1.5m 50 Q
Coaxial cable
R:50 @
C:4700pF
(2) WPELISE, W EEORERE, £ Ot
Dynamic response,Over voltage protection (OVP) characteristics
and Other characteristics
SW  Fuse l‘@‘\
o—dN\ o M\ +Vin +V M\
10A 2 CN100B110 6
vin » Cl S Ca,lcs Ly
;. V TRM Y T Load/i»
C3 S 7
-Vin -V
Current Probe
I_i o
CNT 7J,7
@ BASE-PLATE FG

FGrm7

() ANY—aE b (AR Frik

10A
110VDC c8
- Iz D ®
Current Probe
FGrr7
C1 : 100pF Electrolytic Capacitor
C2,C3 : 4700pF Ceramic Capacitor

Inrush current characteristics

SW  Fuse
o/

C4 : 2.2puF Ceramic Capacitor
C6,C7 : 0.022pF Film Capacitor
C8

(0) BASE-PLATE

: 20000pF Electrolytic Capacitor

AVAVAV
c6
C4 +] C5 L
oz Load=
Cc7
FG
C5 :5V-  1000pF Solid Capacitor
: 12V- 680uF Solid Capacitor
1 15V- 680uF Solid Capacitor
:24V-  220uF Electrolytic Capacitor
:48V-  220uF x2 Series Electrolytic Capacitor
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(4) EMIE#: Electro-Magnetic Interference characteristics

(a) MEE w8 (JfE /A X) Conducted Emission Noise
PEEAERR (e Hh)

D.U.T. (Earthed) 7,134k B
.Z B Rl 7 Aluminum Plate
j AMN 50Q/50 n H
] ° AN /lb < D =40cm
" T2 | T e [ 42 H S YE [T
EMI Test Receiver [ Vertical Ground
Spectrum Analyzer # Reference Plane
2mx 2m
e f ] pt
I g B —R Stand H=80cm
L1 Power Cord
]
’ o
1] [ ®
S T o AN
Bt AR Input Line
Earth  Horizontal Ground Plane
(b) & E R IRE (RS /A X) Radiated Emission Noise
UL (He )
% D.U.T. (Earthed) TR
:: - D =3m =: ¢ Aluminum Plate
[ IR —F
EMI Test Receiver |4 T Power Cord —___ —e
Spectrum Analyzer '] AT |
Pre Amp. o TTI
| [ Antenna
] L
v g ) ;
# H = 80em Stand [ETHAAL
] Turn table
1
1
- {f¢ = i
2 T j o ANV
# IR Input Line
Earth  Horizontal Ground Plane

* AN —T LT — R —T L%
Shielded cable used to input and output cable.

VCCI class AXH LT 7V r—al v AT 4
VCCI class A application system

U
c4 cel  les
Cl 2| o34 C13
110VDC = = == —" ;‘Load
c7
LT | £ T
L]

© BASE-PLATE

ne

C1 : 1.5pF Film Capacitor C12 :5V-  1000pF Solid Capacitor
C2 : 1.5pF Film Capacitor 1 12V- 680uF Solid Capacitor
C3 : 100pF Electrolytic Capacitor 1 15V- 680uF Solid Capacitor
C4,C5 : 100pF Ceramic Capacitor :24V-  220uF Electrolytic Capacitor
C6,C7,C8,C9 : 4700pF Ceramic Capacitor :48V-  220pF x2 Series Electrolytic Capacitor
C10,C11 : 0.022ypF Film Capacitor F1 : 10A
C13 :2.2pF Ceramic Capacitor L1 :2mH
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The detailed peripheral parameter information ( for reference )
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SYMBOL PRODUCT TYPE ITEM DESCRIPTION NOTE MANUFACTURER
1 F1 Fuse WN30-10-P 500VDC, 10A WALTER
2 C1,C2 Cap., Film MDX22W155K-F 450VDC, 1.5p | NITSUKO
3 C3 Cap., Elect EKXJ201ELL101MIJ35S 200V, 100pn NI-CHEMI
4 C4,C5 Cap.,Ceramic(AC) DE1B3RA101KJ4BNO1F 250V, 100p MURATA
5 C6,C7,C8,C9 Cap.,Ceramic(AC) DE1E3KX472MJ4BNO4F 250V, 4,700p MURATA
6 C10,C11 Cap., Film MMCF0630K22300000100 630V, 0.022pn NISSEI
7 5V Model | Cap., Solid APSG160ELL102MJBS5S 16V, 1,000 NI-CHEMI
8 12V Model | Cap., Solid APSG250ELL681MJIBS5SS 25V, 680 NI-CHEMI
9 | C12 | 15V Model | Cap., Solid APSG250ELL681MJBSS 25V, 680 NI-CHEMI
10 24V Model | Cap., Elect ELXY500ELL221MJ25S 50V, 220u NI-CHEMI
11 48V Model | Cap., Elect x2 Series ELXY500ELL221MJ25S 50V, 220p %2 NI-CHEMI
12 C13 MLCC C3225X7R2A225KT 100V, 2.2pn TDK
13 L1 Noise Filter Coil TC580020S 2mH, 8A TNC
1.2 M EMSE  List of equipment used

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | AMN SCHWARZBECK NNLKS8121
2 | ANTENNA(BI-LOG ANTENNA) TESEQ CBL6111D
3 | CONTROLLED TEMP. CHAMBER ESPEC CORP. SU-662
4 | CURRENT PROBE YOKOGAWA ELECT. 701930
5 | CURRENT PROBE AMPLIFIER YOKOGAWA ELECT. 700938
6 | CVCF KIKUSUI PCR2000L
7 | DC POWER SUPPLY TDK-Lambda GEN200-25
8 | DIGITAL MULTIMETER Agilent 34970A
9 | DIGITAL POWER METER YOKOGAWA ELECT. WT210
10 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
11 | DYNAMIC DUMMY LOAD Chroma 63203
1 | ENITEST RECEVER RS S
13 | PRE AMP. SONOMA 310N
14 | SHUNT RESISTER YOKOGAWA ELECT. 2215

TDK-Lambda T-3
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2. M7 —# Characteristics

2.1 55 Steady state data
() A ZEHE), AffA#E), IEEZ®) Line regulation, Load regulation, Temperature drift

5V ]
1. Line regulation and Load regulation Condition Tbp :25C
Io\ Vin 43VDC 72VDC 110VDC 160VDC Line regulation
0% 4.989V 4.989V 4.989V 4.989V OmV 0.000%
50% 4.989V 4.989V 4.989V 4.989V OmV 0.000%
100% 4.989V 4.989V 4.989V 4.988V OmV 0.000%
Load OmV OmV OmV ImV
regulation|  0.000% 0.000% 0.000% 0.020%
2. Temperature drift Conditions Vin : 110VDC
Io :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 4.996V 4.989V 4.990V TmV | 0.143%
12V |
1. Line regulation and Load regulation Condition Tbp :25°C
Io\ Vin 43VDC 72VDC 110VDC 160VDC Line regulation
0% 11.950V 11.950V 11.950V 11.950V OmV 0.000%
50% 11.949V 11.949V 11.949V 11.949V OmV 0.000%
100% 11.948V 11.948V 11.948V 11.948V OmV 0.000%
Load 2mV 2mV 2mV 2mV
regulation|  0.017% 0.017% 0.017% 0.017%
2. Temperature drift Conditions Vin : 110VDC
Io : 100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 11.963V 11.948V 11.950V 15mV | 0.125%
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() AJ1EHE), Efei 28, IR Z#) Line regulation, Load regulation, Temperature drift

15V |
1. Line regulation and Load regulation Condition Tbp :25C
Io\ Vin 43VDC 72VDC 110VDC 160VDC Line regulation
0% 14,988V 14.988V 14,988V 14.987V ImV 0.007%
50% 14.987V 14987V 14.987V 14.987V 0OmV 0.000%
100% 14986V 14.986V 14986V 14.985V 1mV 0.007%
Load 2mV 2mV 2mV 2mV
regulation|  0.013% 0.013% 0.013% 0.013%
2. Temperature drift Conditions Vin : 110VDC
TIo : 100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 15.013V 14.986V 14.959V 54mV | 0.360%
24V |
1. Line regulation and Load regulation Condition Tbp :25°C
Io\ Vin 43VDC 72VDC 110VDC 160VDC Line regulation
0% 24.001V 24.001V 24.001V 24.001V OmV 0.000%
50% 24.000V 24.000V 24.000V 24.000V OmV 0.000%
100% 24.000V 24.000V 24.000V 24.000V OmV 0.000%
Load ImV ImV ImV ImV
regulation 0.004% 0.004% 0.004% 0.004%
2. Temperature drift Conditions Vin : 110VDC
Io : 100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 24.030V 24.000V 23.995V 35mV | 0.146%
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() AJ1EHE), Efei 28, IR Z#) Line regulation, Load regulation, Temperature drift

48V |

1. Line regulation and Load regulation Condition Tbp :25C

Io\ Vin 43VDC 72VDC 110VDC 160VDC Line regulation
0% 48.014V 48.013V 48.014V 48.013V ImV 0.007%
50% 48.012V 48.012V 48.012V 48.012V 0mV 0.000%
100% 48.011V 48.011V 48.011V 48.011V OmV 0.000%
Load 3mV 2mV 3mV 2mV
regulation|  0.020% 0.013% 0.020% 0.013%
2. Temperature drift Conditions Vin : 110VDC
Io :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 48.062V 48.011V 48.017V 51mV 0.106%
TDK-Lambda T-6
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() HAEE By T v /A XEE *F AEE

Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions Io: 100 %

Top: -40°C -----
25°C ——--
100 C
5v |
5.4 300
S
g
Output voltage 9
<
2 50 @ @ m—m——memeeemee—mee e 1 200 T;
= )
S =
> -]
B =
& 2
3 46 ~ 1 100 _§
Output ripple and noise voltage ‘;
a
— . o e o _smmmme o _CEES S T"EE b 8
4.2 : - - ‘ ‘ : : 0
20 40 60 80 100 120 140 160 180
Input voltage (V)
| 12v |
12.8 300
S
g
Output voltage &
E 120 f @ @ —m———— 1 200 g
o 2
g E
g -]
Z 5
2 [}
£ 112 | 1 100 =
o B
Output ripple and noise voltage ‘é
=)
| o
10.4 : - - ‘ ‘ : : 0
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Input voltage (V)
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Output voltage and Output ripple and noise voltage vs. Input voltage
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Input voltage (V)

TDK-Lambda

Conditions Io: 100 %
Tbp: -40°C -----
25°C ——--
100 °C
15V |
15.8 300
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>
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Output voltage and Output ripple and noise voltage vs. Input voltage

48V

48.8

N
©
o

47.2

Output voltage (V)

46.4

Conditions Io:
Tbp :

Output voltage

Output ripple and noise voltage

- w» @ o» o> o=
-—
’,’.—-—-' ‘ : ‘
/"
>

20

40 60 80 100 120 140 160 180

Input voltage (V)
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(3) AJyeEiit, 2ha it th i
Input current and Efficiency vs. Output current Conditions

5V

8.0

Vin :

Tbp :

6.0 r_ - ]
~ )~
< i _
5 Efficienc
E 40 ~ Y .
G
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2 4
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201 Input current - T i
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- = - — o s — e i
- o commmms O
0.0 ——’ﬂ_‘l_ I I I
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Output current (%) (20A)
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Input current -
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(3) AJJEENE, ZhE# xt )

Input current and Efficiency vs. Output current Conditions  Vin :
Tbp :
15V |
8.0
| e (S U el |
’. — —
el S~
6.0 B - -2 .
2 and
E -
§ 40 r / Efficiency | | i
B _
= -
Pt | - - |
2.0 Input current - T
- - - - ——— .
- = . e ° —=
0.0 ‘—-I‘-‘-— —".u-—_-_ | | |
0 20 40 60 80 100
Output current (%) (6.7A)
24V |
8.0
-— - = e i G e =
i T
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=
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(3) AJJEENE, ZhE# xt )

Input current and Efficiency vs. Output current Conditions Vin: 43 VDC -----
72 VDC
110 VDC —-—:-
: 160 VDC ———
Tbp: 25°C
48V |
8.0 100
I - - - = .— T .——_7 - 4 90
- = ° _——— ——
6.0 | s=_ 1 80
2 7% -
bt 7/ 170 &
>
% 4.0 + / Efficiency 160 2
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_ - - - .—— T — " —._ 7 30
00 mmeSEEETEE T - - . 20
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Output current (%) (2.1A)
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(4) B3 5t A BIE
Efficiency vs. Input voltage
Conditions lo: 50% -----
;100 %
Tbp: 25°C
5V ]
100
- T =

e 90 - = - o .
> =~
Q
5
g
=
H 80

70 1 1 1 1 1 1 1

20 40 60 80 100 120 140 160 180
Input voltage (V)
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100
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< 90 T =a
S - <.
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2
2
=
H 80
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20 40 60 80 100 120 140 160 180
Input voltage (V)
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(4) B it AN TIE

Efficiency vs. Input voltage
Conditions Io: 50% -----

;100 %
Tbp: 25°C
15V |
100
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H 80

70 Il Il Il Il Il Il Il
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(4) 25 X ASHIE
Efficiency vs. Input voltage
Conditions Io: 50% -----

;100 %
Tbp: 25°C
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(5) 05 K R—AT L — MR

Efficiency vs. Base-plate temperature
Vin: 110 VDC

To: 100 %

Conditions

5V |
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(5) 05 K R—AT L — MR

Efficiency vs. Base-plate temperature
Vin: 110 VDC

To: 100 %

Conditions
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Efficiency vs. Base-plate temperature

48V |
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Conditions Vin: 110 VDC
To: 100 %

100

Efficiency (%)

’70 1 1 1

20 40 60 80 100 120
Tbp (°C)
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(6) ECHEh, 5 1k EE R
Start and Stop voltage characteristics
HI1ERE xt AJJEE AJIER xF AEE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Tbp: 25°C Tbp: 25°C
5V | | 5v |
6 I 4 |
Input voltage range " —> Input voltage range =~ —>
5 1 l |
_ I 3t |
2 4 | g/ \\I\
(0] ]
] ! o | |
e 3 | 3 |
5 Hn 5 uofn |
£y ! £
S | L I
1 r I I
0 L il I 1 O . . I L
30 35 40 43 45 50 30 35 40 43 45 50
Input voltage (V) Input voltage (V)
12V | | 12v |
15 — 4 I
Input voltage range : Input voltage range I -
12
| 3+ |
> ~ \
< 9 I < \I\
5 | E |
S =20
23 SR B (I : I
E I E |
& 2
S | sl |
3 -
I I
0 L L I 1 O - il I Il
30 35 40 43 45 50 30 35 40 43 45 50
Input voltage (V) Input voltage (V)
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(6) ECHEh, 5 1k EE R
Start and Stop voltage characteristics
HI1ERE xt AJJEE AJIER xF AEE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Tbp: 25°C Tbp: 25°C
15v | | 15V |
18 | 4 |
Input voltage range . — > Input voltage range . —~
15 t ' |
| 3+ |
g 12 | | 2 \\l\
& | 5 |
§ . T | s l T I
(o]
2 6 | ’ | g I
= k= L
S \ I |
I I
0 L L I 1 0 " " I L
30 35 40 4345 50 30 35 40 43 45 50
Input voltage (V) Input voltage (V)
24V | | 24v |
30 I 4 I
Input voltage range = —> Input voltage range = —>
25 | I I
_ T 1 ! |
E’ 200 r I 5?/ \l\
o | E |
= 15 r E 2 r
: I : O
2 10 | I 2 |
= =
O S | i |
I I
0 L I 1 O Il I 1
30 35 40 43 45 50 30 35 40 43 45 50
Input voltage (V) Input voltage (V)
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(6) ECHEh, 5 1k EE R
Start and Stop voltage characteristics
HI1ERE xt AJJEE AT & AJTEE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions o : 100 % Conditions lo : 100 %
Tbp: 25°C Tbp: 25°C
48V | | 48V |
60 | 4 |
50 Input voltage range | — Input voltage range | -
~ ~ 1 3t |
< 40 r ! < \|\
2 | E .
= 30 | £ 2 F
S | 3 |
2 2 | l ! I g | T
5 =
o | = 1 F I
10 I I
0 i I 1 0 i I 1
30 35 40 43 45 50 30 35 40 43 45 50
Input voltage (V) Input voltage (V)
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2.2 FEEERE )Rt
Standby power characteristics Conditions Tbp: 25C

5V |
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T
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Standby power characteristics

15V

Standby power (W)
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24V
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Conditions

CN100B110-*

Tbp: 25C

i Io: 0%
Control : OFF
20 40 60 80 100 120 140 160 180
Input voltage (V)
i Io: 0%
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Input voltage (V)
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2.2 FpiEE ) R
Standby power characteristics Conditions Tbp: 25C
48V
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2.3 WERNY 7 MFE

Warm up voltage drift characteristics Conditions Vin : 110VDC
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Warm up voltage drift characteristics Conditions Vin : 110VDC
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Warm up voltage drift characteristics Conditions Vin : 110VDC
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Over current protection (OCP) characteristics
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Over current protection (OCP) characteristics
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Output voltage (V)
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Over current protection (OCP) characteristics
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Over voltage protection (OVP) characteristics
Conditions Vin : 110 VDC
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Over voltage protection (OVP) characteristics
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Over voltage protection (OVP) characteristics
Conditions Vin : 110 VDC
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Output rise and fall characteristics
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Output rise and fall characteristics
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Output rise and fall characteristics
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Output rise and fall characteristics Conditions Vin : 110 VDC
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Output rise and fall characteristics Conditions Vin : 110 VDC
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Output rise and fall characteristics
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Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin : 110 VDC
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Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin : 110 VDC
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Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin : 110 VDC
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Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin : 110 VDC
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Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin : 110 VDC
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Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin : 110 VDC
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Dynamic load response characteristics Conditions Vin : 110VDC
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Dynamic load response characteristics Conditions Vin : 110VDC
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Dynamic load response characteristics Conditions Vin : 110VDC
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Output ripple and noise waveform Conditions ~ Vin : 110VDC
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Output ripple and noise waveform Conditions ~ Vin : 110VDC
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2.10 EMI%§E
Electro-Magnetic Interference characteristics
(a) MEE i 1B (FiE /A X)
Conducted Emission Noise
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2.10 EMI%E

Electro-Magnetic Interference characteristics
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Conducted Emission Noise Conditions Vin :110VDC
TIo : 100%
Tbp :25°C
+Vin -Vin
90 90
80 ] VCCI ClassA QP Limit ‘ 80 1 " VCCI ClassA QP Limit
] VCCI ClassA AV Limit ] VCCI ClassA AV Limit
- 60 ass 1mi /’_‘\60
Z 50 Z 50
8 8
.40 .40
T T
% 30 % 30
s s
20 20
10 10
0 0
0.15 0.50 1.00 5.00 10.00 30.00 0.15 0.50 1.00 5.00 10.00 30.00
Frequency [MHz] Frequency [MHz]
+Vin -Vin
90 90
80 —] VCCI ClassA QP Limit 80 ] © VCCI ClassA QP Limit
70 » » I 70
] VCCI ClassA AV Limit ] VCCI ClassA AV Limit
= 60 } — 60 '
> >
= =250
& 8
= =40
g g
3 830
20
10
0
0.15 0.50 1.00 5.00 10.00 30.00 0.15 0.50 1.00 5.00 10.00 30.00

Frequency [MHz]

TDK-Lambda

Frequency [MHz]

T-54



2.10 EMI%E

Electro-Magnetic Interference characteristics
(b) M AR GREE (AT /A X)

Radiated Emission Noise
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2.10 EMI%E

Electro-Magnetic Interference characteristics
(b) M AR GREE (AT /A X)
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