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Evaluation Method
Measurement Circuits

(1) #HE, BERRESE. WY v T 4 W

J AVAVAV l it
10A
CNT 45
c1 C2 c LA
Vin % CN200A110 TRM 4 Load /;,
@{ PONC -8

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

Controlled temp. chamber

£ :50mm
|,—_

+Vin +V J Ay L

Fuse

Nt

-Vin -V

Oscilloscope
Bandwidth : 100 MHz

] 1.5m 50Q Cab]eE

® BASE-PLATE

Q) HEEH, BENY 7 b, BEERE, HAOLLERY, SIHTY, @EISE R

Standby power, Warm up voltage drift, Over voltage protection (OVP),
Output rise and fall and Dynamic response characteristics

o
Fuse
ANy +Vin +V ANV
10A
CNT +5
c1 c2| c3
V) % CN200A110 TRM \ 27— G Load
PCNC S
Vi v
© BASEPLATE Current Probe
777

() ADY—UEN (RAE) ik

110VDC "aw”

Inrush current characteristics

SW. Fuse [®—\
o—&\ ¢ +Vin 1V AA

10A o
CNT +$
1 c2 Cc3
7 ® V)" CN200A110 TRM Fied Load /231
PC/NC -8
SAM-0 “Vin v
R2
BASE-PLATE
C1 : 100uF Electrolytic Capacitor C4 : 4700pF Ceramic Capacitor
C2 : 2.2yF Ceramic Capacitor C5 : 8000uF Electrolytic Capacitor
C3 : 5V-2200uF Electrolytic Capacitor R1:50Q
: 12V-1000uF Electrolytic Capacitor R2 :0.01Q

: 15V-1000uF Electrolytic Capacitor
: 24V-470uF Electrolytic Capacitor
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(4) EMISFME Electro-Magnetic Interference characteristics
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(a) HEFWRTEE (JF&/-1X) Conducted Emission Noise
PR ()

D.U.T. (Earthed)

TR

BEICL IR [ 2 Aluminum Plate
AMN 50Q/50uH .
\ ! D=40cm
\/' b |
2 i I T
EMI Test Receiver © Vertical Ground
Spectrum Analyzer Reference Plane
l (2mx 2m)
; . a -
* BIFRa—NR Stand H = 80cm
Power Cord
[ lv [
T T o AR
He KRR Input Line
Earth  Horizontal Ground Plane
(b) HEFERME GBS /1 X) Radiated Emission Noise
v b))
D.U.T. (Earthed)
1 = :
e — - T
s | H
EMI Test Receiver ! i-éﬁ o 1; | Aluminum Plate
Spectrum Analyzer ower Cor
Pre Amp. T \“‘“
‘ TUFF ]
+ Antenna
B
D= 80cm Stand [EEEHL
Tum table
) l
1 e —y
ey AT o MBI
Earth Horizontal Ground Plane nput Line

* AW A7 —T WL T— AR =T NV aER
Shielded cable used to input and output cable.

VCCIclass ARG T 7V r—3ra VY AT A
VCClI class A application system

Fuse

: 12V-1000puF Electrolytic Capacitor
: 15V-1000pF Electrolytic Capacitor

+Vin
o | 7 eNT v >L
+§
1ovoe == = Hu CN200A110 TRM) S5 ya
c| c2 cs 5 cgco
c4 PGNC c7
~Y Vin v
BASE-PLATE
FG l
777

C1,C2 : 2.2pF Film Capacitor C9 : 5V-2200pF Electrolytic Capacitor
C3,C4 : 4700pF Ceramic Capacitor x 2 parallel

C5 : 100pF Electrolytic Capacitor
C6,C7 : 4700pF Ceramic Capacitor x 2 parallel : 24V-470)F Electrolytic Capacitor

C8 : 2.2pF Ceramic Capacitor L1 :3.0mH
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List of equipment used

CN200A110-*

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 TEKTRONIX A6303
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | CONTROLLED TEMP. CHAMBER ESPEC CORP. SU-261

SPECTRUM ANALYZER
7 | EMI TEST RECEIVER ROHDE & SCHWARZ ESCI
8 | AMN SCHWARZBECK NNILK8121
9 | ANTENNA(BICONICAL ANTENNA) TESEQ CBL6111D
10 | DYNAMIC DUMMY LOAD TAKASAGO FK-1000L
11 | AC POWER SUPPLY TAKASAGO AA-2000XG
TDK-Lambda
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2. ¥pf 5 — & Characteristics

2.1 §#/RE Steady state data
(D) AF - AT« IBEZE) Regulation - line and load, Temperature drift

5V |
1. Regulation - line and load Condition ~ Tbp :25°C
Io\ Vin 60VDC 110VDC 160VDC Line regulation
0% 5.003V 5.003V 5.003V OmV 0.000%
50% 5.003V 5.002V 5.002V ImV 0.020%
100% 5.002V 5.001vV 5.001V ImV 0.020%
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 5.010vV 5.001vV 4.997V 13mV I 0.260%
12V |
1. Regulation - line and load Condition ~ Tbp :25C
To\ Vin 60VDC 110VDC 160VDC Line regulation
0% 12.006V 12.005V 12.005V ImV 0.008%
50% 12.004V 12.003V 12.002V 2mV 0.017%
100% 12.001V 12.001V 12.000V ImV 0.008%
Load SmV 4mV SmV
regulation|  0.042% 0.033% 0.042%
2. Temperature drift Conditions Vin :110VDC
Jo :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 12.037V 12.001V 11.980V 57TmV I 0.475%
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(1) AJ) - A% - IREZE) Regulation - line and load, Temperature drift

| 15v |
1. Regulation - line and load Condition ~ Tbp :25°C
Io\Vin 60VDC 110VDC 160VDC Line regulation
0% 14991V 14.992V 14.991V ImV 0.007%
50% 14.990V 14.990V 14.989V ImV 0.007%
100% 14.988V 14.988V 14.987V 1mV 0.007%
Load 3mV 4mV 4mV
regulation]  0.020% 0.027% 0.027%
2. Temperature drift Conditions  Vin :110VDC
Io :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 15.019V | 14988V | 14.972V 47mv [ 0313%
| 24v |
1. Regulation - line and load Condition ~ Tbp :25C
To\ Vin 60VDC 110VDC 160VDC Line regulation
0% 24.005V 24.004V 24.003V 2mV 0.008%
50% 24.003V 24,002V 24.001V 2mV 0.008%
100% 24.000V 23.999v 23.998V 2mV 0.008%
Load SmV SmV SmV
regulation|  0.021% | 0.021% | 0.021%
2. Temperature drift Conditions Vin :110VDC
Io :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 24.053V 23.999V 23.965V 88mV I 0.367%
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Q) HMAEBIE - HAHY v 7N, ) A XEBJE R ANEE

Input voltage (V)

TDK-Lambda

Output voltage and ripple and noise voltage vs. Input voltage Conditions Io : 100 %
Tbp: -40 °C
: 25°C
: 100 °C
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Q)WAHEE - BAHY v T, /A XEBE X ANEE

Output voltage and ripple and noise voltage vs. Input voltage Conditions Io : 100 %
Tbp: -40 C
. 25°C
: 100 °C
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18 : : 240
""""""""""" 0] ut]putvoltage
T S Sy e S S S
-------------------------------------------------------------------------- 180 £
: (]
8 12 b an
o | =2
g | 2
'8 9 S S B i A | '3 """"""""""""""""" TemeetT 1T . 120 8
> ‘: 8
g H =
B )
g s §
: : ' ' ‘ : : | : ! | | 60 —é:
3 b Ri ppleaﬁdneisevoltage‘-»{---m*; fffffff e >
Ll it l e e w — il Al R '
~~~~~~~~~~~~~ ’ETL-:T—- e "‘r"""?"““:\r‘—'""ﬂ"“"'ﬁ"‘“"r"""‘r“”“1““"
0 L }‘ ' 0
40 60 80 100 120 140 160 180
Input voltage (V)
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(3) AJIEHE - ZhER A HAER

Input current and Efficiency vs. Output current Conditions Vin : 60 VDC ————
: 110 VDC  —-—-—
: 160 VDC ——
Tbp: 25°C
[ sv |
10 i 1 ) H ; 1 ) ) i 100
| Efficiency, | | I
8 T EE TS __"_t—_.;_w_&____ ------- -1 90
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B | | e &
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Input current and Efficiency vs. Output current

CN200A110-*

Conditions Vin : 60 VDC ————

: 110 VDC ———
: 160 VDC ——
Tbp: 25°C
15V |
10 100
8
3 S
g 6 g
5] )
= =
5 s
5 4 g
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0
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Output current (%) (13.44)
24V |
10 100
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Output current (%) (8.4A)
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Input voltage (V)

TDK-Lambda

(4) ZhER Xt ASEE
Efficiency vs. Input voltage Conditions o 50 %
100 %
Tbp: 25°C
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(4) R xF ANEE
Efficiency vs. Input voltage
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Conditions Io : 50 % _——
: 100 % _—

Tbp: 25°C
| 15v |
100 | i i b
00 |-fEffiGiency Lol b L
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Efficiency vs. Baseplate temperature Conditions Vin : 110 VDC
Io : 100 %
5V |
100
§ 80 I G O NIy NN U SO FUONI Ut AN S,
5’ LLLLL
.§ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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I ) T N
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100 | H 1 i 1
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. |
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50 ' : ' ‘ 5
-60 40 20 0 20 40 60 80 100 120
Tbp (°C)
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(5) DK %t R—2F L — MEE

Efficiency vs. Baseplate temperature Conditions Vin : 110 VDC

Io : 100 %

| 15v |
100 : : :
o|  Beme
i ' ‘ ' T
é 80 S E i F""“"“E‘“‘“"""":"""““““‘""""':" """""
5 |
5 SEUUUURNS SR SN SN FOUUSRN OSSO SO SR O
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EE L e e A e e o
21N N RS NN S NN NS SN S S
60 I Uy U OO Rt SO UOURON ARURUY S
50
60 40 20 0 20 40 60 80 100 120
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| 24v |
100
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& | A
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T LT e e R e .
M |
60 |-t e i oo .
50
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(6) BB - 1= L EERFE

Start and Stop voltage characteristics

W BIE 5 AN EE
Output voltage vs. Input voltage

Output voltage (V)

Output voltage (V)

CN200A110-*

ATVES A ANBIE

Input current vs. Input voltage

70

Conditions To : 100 % Conditions To : 100 %
Tbp: 25°C Tbp: 25°C
| 5v | | 5v |
6 ) i v 6 i ' T T
Inp}lt voltage range| —> Inppt voltage range | —> |
. | L
i i | ~ '
L Al RAMELE St RASSAE S Ry e S < 4
i i | g
S VU U S — O
S e 5
| L | T | E
L S A A I T T R E‘ 2
i ! i
e B S 1
i | !
0 ; i ! | 0
40 45 50 55 60 65 70 40 45 50 55 60 65 70
Input voltage (V) Input voltage (V)
| 12v | | 12v |
15 T T T | T 6 ( H | i
i Input voltage range i—> i Input voltage range i—> ;
P S — — D A
| 2 4
SO e e Y I R B
: : ' 3
: 1. :
(R
z 1 g 2
S0 I A I R R S 1
a I
0 I I i | j 0
40 45 50 55 60 65 70 40 45 50 55 60 65
Input voltage (V) Input voltage (V)
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(6) BB - {F 1L EERM

Start and Stop voltage characteristics

HABE x5+ AEE
Output voltage vs. Input voltage

Output voltage (V)

Output voltage (V)
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AJTEH R ASIEIE

Input current vs. Input voltage

Conditions Jo : 100 % Conditions Io : 100 %
Tbp: 25°C Tbp: 25°C
| 15v | | 15V |
18 , y ‘ 6 . , } ;
Inpyt voltage range |——-> Input voltage range| — |
15 fo = 5 . '
L e e e I M @ 4
. 5 |
g R T K ;
] l/ ________ 1 O A B 2 9
6 H i E H
| | ! |
K R e S K] I IR S | e e e
0 i I i i i 0 I { i i i
40 45 50 55 60 65 70 40 45 50 55 60 65 70
Input voltage (V) Input voltage (V)
| 24V | | 24v |
30 : : , : 6 : : , :
Inpl:lt voltagp range | —> Inp:ut voltage range | ——> |
SO0 T R T I L — SUNS SN S—
; : | ; :
| Sal ] I S I
18 |--ommmmiee e R B = | \
s & . ! S e !
e 1 |
| e I ]
[ — A A — 1 — | S— | ' §
2 ] | L N A 1 ““““““
i l Q i | z
0 i i i | i 0 i I ;
40 45 50 55 60 65 70 40 45 50 55 60 65
Input voltage (V) Input voltage (V)
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2.2 FPE S Rt
Standby power characteristics Condition Tbp : 25 °C

[ sv |
5
3
o)
&
>
£
5
3
2 |
e COMIOEOFF
0 : ; : ' ‘ ‘ : 1 — : g :
40 60 80 100 120 140 160 180
Input voltage (V)
| 12v |
1

0.75

Standby power (W)
<D
W

0.25

40 60 80 100 120 140 160 180
Input voltage (V)
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2.2 FRREE A ik
Condition Tbp : 25 C

Standby power characteristics

| 15v |

'
--------------------------------------------

]
----------------------------------------------------------
h

Standby power (W)

40 60 80 100 120 140 160 180

Input voltage (V)

|  24v |

0.75

0.5

Standby power (W)

0.25

0 P L
40 60 80 100 120 140 160 180

Input voltage (V)
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23 BE MY 7 MEFE

Warm up voltage drift characteristics Conditions Vin: 110 VDC
Io : 100 %
Ta : 25C
5V |
1.0 :
§ 08 [
o \ |
g 00
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oS F WUUUUUUN SO RS SUN NSNS NSRRI S
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R T s A— S oo R
-1.0 I ) ] i i )
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® E
& 00 P~ i
S E
> )
5 e
£ |
S 05 | e
-1.0 i i i | I I i
0 0.5 1 1.5 2 2.5 3 3.5 4
Time (hrs)
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23 BE Y 7 MEME

Warm up voltage drift characteristics Conditions
| 15V |
1.0
& 0.5 |
o \ E
& 0.0 |° f
S E
> SR S SO NV S SO SUUURY S
E |
8 05 |
_1‘0 1 E 1 ] I i i
0 0.5 1 1.5 2 2.5 3 3.5 4
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| 24V |
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e 0.5 4 ........................
g SRR N AN TOSSAURN SRS VU SO
: e I R
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& 0.0 M :
S 3 |
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E R T e e
B 05 bbb —
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0 0.5 1 1.5 2 25 3 3.5 4
Time (hrs)
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2.4 B BIRARE R

Over current protection (OCP) characteristics

AT BRI NR— 27— MEERFE
Input voltage dependence Baseplate temperature dependence
Conditions Vin : 60 VDC ———— Conditions Vin : 110 VDC
:110 VvDC ——-— Tbp:-40 °C ———~
1160 VDC —-- 25 ¢ ———
Tbp:25 °C ;100 . ——
| s5v ] | s5v |
6 I 6
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3 2
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E 1 R
WSS i 5 o
g | \ g \ .
o 5 \ g i b
4 | P
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B | g b
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T e O L (e 3 et
; N
NG
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Output current (%) Output current (%)
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2.4 W E RS R
Over current protection (OCP) characteristics
AT EEERFE R RS — MRERENE
Input voitage dependence Baseplate temperature dependence
Conditions Vin : 60 VDC ———— Conditions Vin : 110 VDC
:110 VvDC ——~ Tbp:-40 °C ————
:160 VDC —— 225 C ———
Tbp:25 C :100 ° C ——
| 15v | | 15v |
18 18

Qutput voltage (V)
Output voltage (V)

0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Output current (%) Output current (%)
| 24v | | 24v |
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S S
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o 6 o 6
0 0
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160

Output current (%) Output current (%)
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2.5 EEERERE
Over voltage protection (OVP) characteristics Conditions Vin :110 VDC
Io : 0%
Tbp : 25°C

5V
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2.5 BEERERME

Over voltage protection (OVP) characteristics
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2.6 HASLH BBV, LT Y &k

Output rise and fall characteristics

5V

CN200A110-*
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2.6 HASEH BNV SLHTAY Fitk

Output rise and fall characteristics
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2.6 HAMH EAY, SEL TR D Ktk

Output rise and fall characteristics
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Conditions Vin : 110 VDC
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2.6 HANH ERY | B TH D Rtk
Output rise and fall characteristics Conditions Vin : 110 VDC
Io :100%
Tbp : 25°C

15V |

GND —

Vin — - r————
i o ; N

......

GND —

|

Vin100VDIV | Vo:SV/DIV Vin100VDIV | Voi5V/DIV

20ms/DIV 5ms/DIV

24V

Vo —

GND —

| R | N i IS S
; !

GND —

Vin:100V/DIV | Vo:10V/DIV Vin:100V/DIV | Vo:10V/DIV

20ms/DIV 5ms/DIV

TDK-Lambda T-27



CN200A110-*

2.6 HAH LAY, IH TRV R (ON/OFF= Y b v —)LEf)
Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin : 110 VDC
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2.6 HATH ERD, SIHTAV &M (ON/OFF= Y k1 —)Li)

Output rise and fall characteristics with ON/OFF CONTROL
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26 AL END, SEL TR YK (ON/OFF= Y b o —)LE)

Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin : 110 VDC
Io :100%
Tbp : 25°C
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26 HASH LRV SELTHA Y FE (ON/OFF= > b 1 — /L)
Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin :110 VDC
Io :100%
Tbp: 25°C
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2.7 BEIGE (AR KRk

Dynamic load response characteristics
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2.7 BELE (AWRE) ik

Dynamic load response characteristics
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2.8 AJY— VB (RAER) Rk

Inrush current characteristics
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29NV v TINl A X

Output ripple and noise waveform
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Output ripple and noise waveform
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2.10 EMI%#1%
Electro-Magnetic Interference characteristics
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2.10 EMI%#1t
Electro-Magnetic Interference characteristics

() B FEE (FE/ 1 X)
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2.10 EMI%#%E
Electro-Magnetic Interference characteristics

() HFWHFEE (R 1 X)
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2.10 EMIf#4
Electro-Magnetic Interference characteristics
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2.10 EMI44:
Electro-Magnetic Interference characteristics
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2.10 EMI%&E
Electro-Magnetic Interference characteristics
(b) EFERRE BH /A X)
Radiated Emission Conditions Vin :110 VDC
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2.10 EMI4%
Electro-Magnetic Interference characteristics
(b) HEFBERME EBEH/ 1 X)
Radiated Emission Conditions Vin :110 VDC
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2.10 EMIf4:
Electro-Magnetic Interference characteristics
(b) MEFESBE (BH /1 X)
Radiated Emission Conditions Vin :110 VDC
Io :100%
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