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1. HIE H = Evaluation Method
1.1 HIE E B Measurement Circuits
(1) FEFFME, WERAERFE. HAOVU v, A XH#

Steady state characteristics, Over current protection (OCP) characteristics
and Output ripple and noise waveform

Controlled temp . chamber

,e : 50mm
Fuse C
M +Vin +V Ay
4A 1
CNT +5
C1 C2 C% 277
Vin 3 CN50A110™RM vz Load/z>
-8
L
-Vin -V
Oscilloscope
@ BASEPLATE Bandwidth : 100 MHz

| 1.5m 50Q Cable
777

() BN, BENY 7 b, HEERE, HALLERY, IBHTY, BERERKHE
Stanby power, Warm up voltage drift, Over voltage protection (OVP),
Output rise and fall and Dynamic response characteristics

Fuse \\ 7
WA +Vin +V AW
A
CNT +5
cl c2 C3
vi v CN50A110 v v Lout 27
-8
-Vin v
@© BASEPLATE Current Probe
ez
@) AN—TER (RAER) Frik
Inrush current characteristics
SW  Fuse j_@'\
o o6\ o +Vin v A
A
CNT +$
Lles c c2| ¢3 L7
10VDC W T @ V) % CN50A110TRM bers Loat 2
-8
. Vin v
R2
BASE-FLATE
C1 : 47yF Electrolytic Capacitor C4 : 4700pF Ceramic Capacitor
C2 :2.2pF Ceramic Capacitor C5 : 8000uF Electrolytic Capacitor
C3 : 5V-1000yF Electrolytic Capacitor R1:50Q
: 12V-470uF Electrolytic Capacitor R2 :0.01Q

: 15V-470pF Electrolytic Capacitor
1 24V-220pF Electrolytic Capacitor

TDK-Lambda T-1
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(4) EMI%#/£ Electro-Magnetic Interference characteristics

(a) HEEFWTEIE (JFE /(1 X) Conducted Emission Noise

BEBUHEER ()
B E I D.UT. (Earth)
AMN 50 Q/50; H
& ¥ Zl § i iR
) %Qo‘“ p / luminum Plate
Spectrum Analyzer 7 | "k
EMI Test Receiver
RF Relay Matrix
BFa—F N
Power Cord =
X Stand H=80cm
® | v
L ¥ T
i T slem 74”5)'—'—7\;%%
Metal Ground Plain Filter el
Earth Input Line
(b) HEZTERMEEES /1 X) Radiated Emission Noise
D=3m
~ T pERRMER (i)
Spectrum Analyzer D.U.T. (Earth)
EMI Test Receiver NAa=an TUFF
RF Relay Matrix Biconical Antenna ¥ TR
Aluminum Plate
el Js
< A h Stand
H =80cm BTN
/ Turn Table
' r
e —
;%iﬂi SRAHE . TA4NE j AT EE
it Metal Ground Plain Filter Input Line

*AH AT =T NEL T — AR —T VA
Shielded cable used to input and output cable.

VCCl class ARNIS T 7V r—va U AT A
VCClI class A application system

Fuse

L1
ALAS
47 c4
Cl €2 ,1cC3 C8,|C9 -
110VDC - - Iz 7T Load /gﬂ
T cs
VYN T
© BASE-PLATE
777
C1,C2 : 1.5pF Film Capacitor C9 : 5V-1000pF Electrolytic Capacitor
C3 : 47yF Electrolytic Capacitor : 12V-470pF Electrolytic Capacitor
C4,C5 : 3300pF Ceramic Capacitor 1 15V-470pF Electrolytic Capacitor
C6,C7 : 4700pF Ceramic Capacitor 1 24V-220uF Electrolytic Capacitor
C8 : 2.2uF Ceramic Capacitor L1:1.4mH
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1.2 FERRAIERS

List of equipments used

CN50A110-*

- EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLOSCOPE TEKTRONIX TDS3012
2 | DIGITAL STORAGE OSCILLOSCOPE LECROY WR6050A
3 | DATA ACQUISITION / SWITCH UNIT AGILENT 34970A
4 | CURRENT PROBE LECROY APO15
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | CONTROLLED TEMP. CHAMBER ESPEC CORP. SU-261
SPECTRUM ANALYZER
7 | EMI TEST RECEIVER ROHDE & SCHWARZ ESCI
8 | RF SELECTOR TOYO, CORP NS4900
9 | AMN SCHWARZBECK NNLK8121
10 | ANTENNA(BICONICAL ANTENNA) TESEQ CBL6111D
11 | DYNAMIC DUMMY LOAD TAKASAGO FK-400L
12 | ACPOWER SUPPLY TAKASAGO AA-2000XG
TDK-Lambda

T-3



CN50A110-*
2. {5 —# Characteristics

2.1 E#%54 Steady state data
() A7 - & - IREZE) Regulation - line and load, Temperature drift

5V |
1. Regulation - line and load Condition ~ Tbp :25C
Io\ Vin 60VDC 110VDC 160VDC Line regulation
0% 5.015V 5.016V 5.015V ImV 0.020%
50% 5.016V 5.015V 5.014V 2mV 0.040%
100% 5.015V 5.014V 5.013v 2mV 0.040%
Load ImV 2mV 2mV
regulation|  0.020% 0.040% 0.040%
2. Temperature drift Conditions Vin :110VDC
Io :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 5.027V 5.014V 5.002V 25mV I 0.500%
12v |
1. Regulation - line and load Condition Tbp :25C
Io\ Vin 60VDC 110VDC 160VDC Line regulation
0% 11.977V 11.977V 11.977V OmV 0.000%
50% 11.977V 11.977V 11.976V ImV 0.009%
100% 11.976V 11.976V 11.975V ImV 0.009%
Load 1ImV ImV 2mV
regulation| 0.009% 0.009% 0.017%
2. Temperature drift Conditions Vin :110VDC
Io :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 11.981V 11.976V 11.987V 11mV | 0.092%
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() A1 - A% - {REZE) Regulation - line and load, Temperature drift

CN50A110-*

15V
1. Regulation - line and load Condition ~ Tbp :25C
Io\ Vin 60VDC 110VDC 160VDC Line regulation
0% 14.996V 14.996V 14.996V OmV 0.000%
50% 14.996V 14.996V 14.996V OmV 0.000%
100% 14.996V 14.996V 14.995V ImV 0.007%
Load OmV OmV lmV
regulation| 0.000% 0.000% 0.007%
2. Temperature drift Conditions Vin :110VDC
Io :100%
Tbp -40C +25°C +100C Temperature stability
Vo 15.008V 14.996V 14.993V 15mV | 0.100%
24V
1. Regulation - line and load Condition Tbp :25C
Io\Vin 60VDC 110VDC 160VDC Line regulation
0% 23.966V 23.966V 23.966V OmV 0.000%
50% 23.966V 23.966V 23.965V lmV 0.005%
100% 23.966V 23.965V 23.965V ImV 0.005%
Load OmV ImV ImV
regulation|  0.000% 0.005% 0.005%
2. Temperature drift Conditions Vin :110VDC
Io :100%
Tbp -40C +25C +100°C Temperature stability
Vo 23.993vV 23.965v 23.975V 28mV | 0.117%
TDK-Lambda T-5
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Output voltage and ripple and noise voltage vs. Input voltage Conditions Io : 100 %
Tbp: 40 °C  ————
: 25°C —————
: 100 °C —_
5V |
6 — T T 240
L S R N A
T S B e A S S >
E
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . 180 ~
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QWHAEE-HAV v I, A4 XEE I AFHEE

Output voltage and ripple and noise voltage vs. Input voltage Conditions Io : 100 %
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(3) AJTEH - B tHITER
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Input current and Efficiency vs. Output current Conditions Vin : 60 VDC ———-
: 110 VDC  ——-—
: 160 VDC ——
Tbp: 25°C
5V |
2.0 : : ; : 100
i Bfficiency. ________ __ _|ag
=
) | >
E ! g
= : 5
[} ! c—
2 | =
= o b a
L o
(10A)
Output current (%)
| 12v |
2.0 : : 1 100
fffffffffffffffff o mmey
R e AR ks
1.5 :
=
) P
E 1.0 2
3 L o
o -
5 £
) i3
0.5
0.0
0 20 40 60 80 100
(4.2A)
Output current (%)
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() ADEH - ZhE %t HER

Input current and Efficiency vs. Output current Conditions Vin : 60 VDC ———-—
: 110 VDC  ——-—
: 160 VDC ——
Tbp: 25°C
15V |
2.0 | | | | : : | ; | : 100
=
7] P
E g
: —
g 5
(3.4A)
Output current (%)
24V |
2.0 : ‘: | | 1 : | ; | | 100
e iy ] 9
1.5 ‘
< S
=
) P
510 5
o 2
=
g =
0.5
0.0
0 20 40 60 80 100

(2.1A)
Output current (%)
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@) BB 3t AS1EE
Conditions Io : 50 % —_

Efficiency vs. Input voltage
: 100 % —
Tbp: 25°C
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(4) R * ASEE
Efficiency vs. Input voltage

CN50A110-*

Conditions Io : 50 % ———

Top: 25°C
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(5) BhE 3t N—RAF L— NMBRE
Efficiency vs. Baseplate temperature Conditions Vin : 110 VDC
Io :100 %
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) BB R R—2F L — MEE

Efficiency vs. Baseplate temperature Conditions Vin : 110 VDC

JTo : 100 %
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(6) E) - {FILEERE

Start and Stop voltage characteristics

Output voltage (V)

Output voltage (V)

HABE X ASEE ASIEH R ASTBE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions To : 100 % Conditions Io : 100 %
Tbp: 25°C Top: 25°C
| sv | | 5v |
6 ‘ , . ‘ 1.5 } ; ;
; Input voltage range:ﬁ 3 Input voltage range :-——_> 3
| | ‘ - |
4 N AR I j’ """"""""""""""" < 1 1 !
o | g .
E3 I R B P [ 2 N
A T R — B 05 [ bt A —
_— i 0 T
U R Y B L N E R R pre
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0 i I i | i 0 i i i J i
40 45 50 55 60 65 70 40 45 50 55 60 65 70
Input voltage (V) Input voltage (V)
| 12v | | 12v |
16 ‘ : T ‘ 1.5 : : T ‘
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““““““““““““ I | A
" [ T o
[ T : 1 —~ : !
BTN N1 O R R
! B I A B 2 | T
: : | | | E |
L Y I [ A 5 I I T
S 1 R 3 bl
! E § : § 5 05 s Rle Sehiaiini e Mab it Al ity
) E sl IR R T
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0 i I 1 0 1 i
40 45 50 55 60 65 70 40 45 50 55 60 65 70
Input voltage (V) Input voltage (V)
TDK-Lambda T-14
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(6) EE) - {FIEBERM
Start and Stop voltage characteristics

Output voltage (V)

CNS0A110-*

Output voltage (V)

HABEE 3 AHBE ATIEF B ATIEE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Tbp: 25°C Top: 25°C
[ 15V | | 15V |
18 ; - i " 1.5 i T T
Input voltage range |——= | Input voltage range |— > |
i E I | | ; |
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12 — **************** i S g :
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40 45 50 55 60 65 70 40 45 50 55 60 65 70
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R T
B | L
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2 ! t
0.5 [ e e e
= | L
I I
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! E
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40 45 50 55 60 65 70
Input voltage (V) Input voltage (V)
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2.2 FFHEE T R

Standby power characteristics

Standby power (W)

CNS0A110-*

Conditions  Tbp

~

[\
T
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| 12V
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I

60 80 100 120 140 160
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TDK-Lambda
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22 FHEE R

Standby power characteristics

15V

Standby power (W)

Conditions

CNS0A110-*

Tbp

0.75

05

Con

R e =

3trol:(§)FF

*****************************************************

_________________________________________________________________________________________________
T

| 24V
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140

160
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80 100 120
Input voltage (V)

TDK-Lambda
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23 BERY 7 MEE

Warm up voltage drift characteristics Conditions Vin : 110 VDC
Io : 100 %
Ta: 25C
5V |
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23@ERY 7 Matk

Warm up voltage drift characteristics

15V |

Conditions
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Over current protection (OCP) characteristics
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Baseplate temperature dependence
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Over current protection (OCP) characteristics
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2.5 IBEERERME

Over voltage protection (OVP) characteristics Conditions Vin :110 VDC
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2.5 EEERERE
Over voltage protection (OVP) 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

5V

CNS5S0A110-*

Conditions Vin : 110 VDC
JIo :100%
Tbp : 25°C

GND —

GND —

Vin:100V/DIV | Vo:2V/DIV

Vin:100V/DIV | Vo:2V/DIV

20ms/DIV

Sms/DIV

12V

GND — J

GND —

Vin:100VDIV | Vo:5V/DIV

Vin:100V/DIV | Vo:5V/DIV

20ms/DIV

S5ms/DIV

TDK-Lambda T-26




26 HAMND ER D SEHTH Y Rtk

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
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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 -
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Dynamic load response characteristics Conditions Vin : 110 VDC
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2.8 ALY —UElR (RAER) &t

Inrush current characteristics Conditions Vin :110 VDC
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Output ripple and noise waveform
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Output ripple and noise waveform Conditions Vin :110 VDC
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2.10 EMIKFiE
Electro-Magnetic Interference characteristics
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2.10 EMI%#i4
Electro-Magnetic Interference characteristics
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2.10 EMI%#it%
Electro-Magnetic Interference characteristics
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2.10 EMI4FE
Electro-Magnetic Interference characteristics
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2.10 EMIF#HE
Electro-Magnetic Interference characteristics
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2.10 EMIf§fE
Electro-Magnetic Interference characteristics
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2.10 EMI4 %
Electro-Magnetic Interference characteristics
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2.10 EMI%E
Electro-Magnetic Interference characteristics
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