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1. BIE T Evaluation Method
1.1 HIEE B Measurement Circuits
(1) FRPME, BERREEE, HOY v 7, /A ZWE
Steady state characteristics, Over current protection (OCP) characteristics
and Output ripple and noise waveform

Controlled temp. chamber

f : 50mm
Fuse [®_\
WA +Vin +V AN
4A I
CNT +5
C1 c2 C% 77,
Via . CN30A110 ™M z Lowd 2
-8
[ o
-Vin -V
Oscilloscope
© BASEPLATE Bandwidth : 100 MHz

T 15w 509 cable ©
77

() FHRESN, BERND 7 b, BEEFRE, HANLERD, IHTY, BEGERE
Stanby power, Warm up voltage drift, Over voltage protection (OVP),
Output rise and fall and Dynamic response characteristics

Fuse l\ .
W +Vin v A
4A
CNT +8
a1 c2] c3
Vin v CN30A110 ™ v Lo 2
-8
Vi v
© BASEPLATE Current Probe
777
() ANV —VER (BBABER) FiE
Inrush current characteristics
SW. Fuse
o—E\ o +Vin +V A
4a
CNT +5
cs Cl c2 CEI+ ?ﬂ
10VDC " 2Z V)3 CN30A110 ™M “z ‘ Load 2
S
Vi v
R2
BASE-PLATE

C1 : 47yF Electrolytic Capacitor C4 : 4700pF Ceramic Capacitor

C2 : 2.2pF Ceramic Capacitor C5 : 8000pF Electrolytic Capacitor

C3 : 5V-1000yF Electrolytic Capacitor R1:50Q

: 12V-470yF Electrolytic Capacitor R2:0.01Q

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

TDK-Lambda T-1
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(4) EMI%FME Electro-Magnetic Interference characteristics

(@) HEEWHTFEE (J7i8 /(X)) Conducted Emission Noise

HERAMEER (i)
S EEE D.U.T. (Earth)
AMN 50 Q/504 H
‘ G TR
/%QD(;\ P / uminum Plate
Spectrum Analyzer o7 | 7k
EMI Test Receiver
RF Relay Matrix
Bfa—F .
Power Cord =
& Stand H=80cm
r
I I
I A T
- T S e R
B : 1 ANEIR
Erth Metal Ground Plain Filter Tnput Line
(b) HFERBEMES /1 X) Radiated Emission Noise
D=3m
> M peaRiss (i)
Spectrum Analyzer D.U.T. (Earth)
EMI Test Receiver N a=hn TrrF
RF Relay Matrix Biconical Anterna 4 TR
/ Aluminum Plate
L
< i " Stand
H =80cm BT =T
/ Turn Table
< : !
Ju 1 T T o
- ERBRAME 7,{}1,5%———‘ ASEE
e Metal Ground Plain Filte o
Earth T Input Line

*AH S —T N T — AR — T VR fER
Shielded cable used to input and output cable.

VCClclass AXIG T 7V &r—3a VAT A
VCCl class A application system

Fuse

L1
fﬁk} = Tes Tes
C1 C2 C3 Cc8 ,1C9
110VDC = — " iz T Load F
T cs c7 %
== 1 Rl
777
C1,C2 : 1.5yF Film Capacitor C9 : 5V-1000uF Electrolytic Capacitor
C3 : 47yF Electrolytic Capacitor 1 12V-470uF Electrolytic Capacitor
C4,CS : 3300pF Ceramic Capacitor 1 15V-470pF Electrolytic Capacitor
C6,C7 : 4700pF Ceramic Capacitor 124V-220pF Electrolytic Capacitor
C8 : 2.2pF Ceramic Capacitor L1 :1.4mH
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1.2 FEABIERSET  List of equipments used
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 | EMITEST RECEIVER ROHDE & SCHWARZ ESCI
8 | RF SELECTOR TOYO, CORP NS4900
9 | AMN SCHWARZBECK NNLKS8121
10 ANTENNA(BICONICAL ANTENNA) TESEQ CBL6111D
11 | DYNAMIC DUMMY LOAD TAKASAGO FK-400L
12 | AC POWER SUPPLY TAKASAGO AA-2000XG
TDK-Lambda
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2. K5 — & Characteristics

2.1 #4534 Steady state data
() AJ7 - &% - IREZE) Regulation - line and load, Temperature drift

5V |
1. Regulation - line and load Condition  Tbp :25C
Io\ Vin 60VDC 110VDC 160VDC Line regulation
0% 5.009V 5.000V 5.009V OmV 0.000%
50% 5.009V 5.009V 5.009V OmV 0.000%
100% 5.008V 5.008V 5.008V OmV 0.000%
Load ImV ImV ImV
regulation|  0.020% 0.020% 0.020%
2. Temperature drift Conditions Vin :110VDC
Io :100%
Tbp -40°C +25°C +100°C Temperature stability
Vo 5.012V 5.008V 5.002V 10mV I 0.200%
12v |
1. Regulation - line and load Condition ~ Tbp :25°C
Io\ Vin 60VDC 110VDC 160VDC Line regulation
0% 11.991V 11.991V 11.990V ImV 0.009%
50% 11.991V 11.991V 11,990V ImV 0.009%
100% 11.991V 11.991V 11.990V 1mV 0.009%
Load OmV OmV OmV
regulation|  0.000% 0.000% 0.000%
2. Temperature drift , Conditions Vin :110VDC
TIo :100%
Tbp -40°C +25C +100°C Temperature stability
Vo 12.000V 11.991V 11,991V 9mV I 0.075%
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() AJ1 - AT - IREZE) Regulation - line and load, Temperature drift

15v |
1. Regulation - line and load Condition Tbp :25C
Io\ Vin 60VDC 110VDC 160VDC Line regulation
0% 14.983V 14.982V 14.982V ImV 0.007%
50% 14.982V 14.982V 14.982V OmV 0.000%
100% 14.982V 14.982V 14.982V 0mV 0.000%
Load ImV 0mV OmV
regulation{ 0.007% 0.000% 0.000%
2. Temperature drift Conditions Vin :110VDC
Io :100%
Thp -40C +25C +100°C Temperature stability
Vo 14.984V 14.982V 14.989V TmV I 0.047%
24V |
1. Regulation - line and load Condition Tbp :25°C
Io\Vin 60VDC 110VDC 160VDC Line regulation
0% 23.936V 23.936V 23.936V OmV 0.000%
50% 23.936V 23.936V 23.936V OmV 0.000%
100% 23.936V 23.936V 23.935V 1mV 0.005%
Load OmV OmV ImV
regulation] 0.000% 0.000% 0.005%
2. Temperature drift Conditions  Vin :110VDC
Io :100%
Thbp -40°C +25C +100°C Temperature stability
Vo 23.955V 23.936V 23.947V 19mV ] 0.080%

TDK-Lambda T-5
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QHAEE - BAY vy TN, A XEBIE X ATTEE

Output voltage and ripple and noise voltage vs. Input voltage Conditions To : 100 %
Tbp: -40 C
25 C
: 100 °C
5V |
6 ‘ 240
OutputVoltage ””””””””””” -
5 i e SR >
| i E
,,,,,,4,,,,,..‘“.....}h,.,_,4,,,,,,,,,,,,,,*,,,,"4””".»....4,4..,,,,_‘,,,,”,% ,,,,,,,,,,,,,,,,,,,,, 4 180 ~
4 ————"7—7—————\———————ir-—~—--wu—»-——lh—fﬁ—f——————v——ﬂ——r——~—~vv——»--w~‘--»———~_’r —————————————————————— [
S 1 | &
o b e A e e e —
0 i i e
% 3 b R e S 1 120 ;
Z | e
=}
& 2 =
3 :
s
1 ~
0 0
40 60 80 100 120 140 160 180
Input voltage (V)
12V |
16 240
””””””” 6&1511{“{f‘éi{agé"""""""""""""“ e
e2rr—,— {180 E
(]
S S
2 s
S 8 R R S et S 120 3
= | g
=] SN S S U UV SO SO SO SV UV SR AN S N =)
g :
S ‘,,,,,T,,,,,,?,,R;pplg_an_dunglsgyglfagg_,,;::;%_____.; ,,,,,,, - 1 60 *é
3:-‘--_LA‘_'_-._--I:.:.-.‘..-- e S ‘ g
0 0
40 60 80 100 120 140 160 180
Input voltage (V)
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QEAEE - BAHY v TN, A4 RXEE X ASTEE

Output voltage and ripple and noise voltage vs. Input voltage Conditions Io : 100 %
Tbp: -40 °C
25 °C
: 100 °C
15V
18 240
"""""""" 6 uutvoltae ~
15 |t utvoase . L S
' £
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 180 N~
g 12 ED
D R S S S S =
50 ‘ <
] R R N >
= 9 IS Rt R R e M S R e R Bt S S 120 9
> S S AU IS ST VOIS UV AU MU NS S S SRR SUNO ‘S
= P 3 &
B 6 [ e . E
© ] Ri pple azidnoisevoltage,mﬁ.,,,,.,},”..,%.;_,.:_..; AAAAAAAAAAAAAAAA 60 2
3 fotE ST I T T T N N — 5
O { I I ; i L O
40 60 80 100 120 140 160 180
Input voltage (V)
24V
32 — 240
butpfut voltage s
24 |t _— {180 E
~ ‘ &
--------------------------------------------------------------------------------------------------- 8
=0 . >
e R e e .-, s v A —_— 4 120 &
S | 2
=1 SN SO SN APUULL SO AOU: SO SN R SO NN SO SN S e
= | 8
= ! o
© 3 j 60 T
} >
0 i 0

40 60 80 100 120 140 160 180

Input voltage (V)
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(3) AT - BhE Xt KB .
Input current and Efficiency vs. Output current Conditions Vin : 60 VDC ————

: 110 VDC —-—-~
: 160 VDC ————
Tbp: 25°C
5V |
2.0 J | | | : ; | | | 100
S A N A S N SO T ——— 0
O Effidency | _o—-- |7
L5 R T T e e
S _— _— S
E N
5 g
= =
g =
(6.0A)
Output current (%)
12V |
2.0 : : | | & | : | | | 100
S S
E S’
5 g
= =
T e [ T N B U S S P
mputeurrent __———""
B e e e LS I CL Ll st B 30
S T I B ol M '
= T : i i E i |
0.0 ‘ : ’ ’ ‘ 20
0 20 40 60 80 100
(2.5A)
Output current (%)
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() ASIESR - ZhE xF HA R

Input current and Efficiency vs. Output current Conditions Vin : 60 VDC ————

: 110 VDC  —-—-—
: 160 VDC ——
Tbp: 25°C
15V |
2.0 1 : 100
R e e gt s 9
Efficiency; | _ ——-—77
1.5 s e N ~ X ler VLS e 80
< | S
qa : N’
o P
E 2
3 2
= i
& i
(2.0A)
Output current (%)
24V |
2.0 100
1.5
2 S
E N’
o >
E 1.0 2
G 2
g o
o S~
k= =
0.5

Output current (%)
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(4) % Xt AHEE

Efficiency vs. Input voltage Conditions o : 50 % ———
: 100 % —_—
Tbp: 25 °C
5V |
100
o e e e o O
b T Efficiency | i | | |
e N e S (S
g . . i
s | e e e e
15 | : ; | | | | | P
B T0 P
&} 1 | . 1 1 | H | 1 | 1 :
60
50
40 60 80 100 120 140 160 180
Input voltage (V)
|  12v |
100

Efficiency (%)

SR S N N N N N N N N
40 60 80 100 120 140 160 180

Input voltage (V)
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Io

Conditions

Efficiency vs. Input voltage

(4) 23 3t AT EE

: 100 %

25°C

Thp :

15V

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

ency

ci

wwwwwwwwwwwwwwwwwwwwwwwwwww

(%) Aouaroryg

180

40

Input voltage (V)

24V

(%) Aousroryyg

180

60 80 100 120 140

40

Input voltage (V)

T-11
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(5) Zh=, %t X— A7 L — MNEE

Efficiency vs. Baseplate temperature Conditions Vin : 110 VDC

Io : 100 %

5v. |
100
L s e e e
S U D Efficiency |\ A
S -
S 80 [T emneennes e T
& i i i i
= e e L A PP
.2 ; ‘
Q i | 1 H 1
70 b e e R T
[a] ! ! !
70 S S S
50 ’
-60 -40 -20 0 20 40 60 80 100 120
Tbp (C)
| 12v |
100
L e
e E fﬁciency ' L I
S 80 |
g\ 1 : 1
ﬁ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
.2
> i 1
a:: 70 *”; ”””””” ””””””””””””””””””””””””””””””””””””””””””
= ! : !
T T ——
50 3
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(5) BB K N— X7 L— MEE
Efficiency vs. Baseplate temperature Conditions Vin : 110 VDC
JITo : 100 %
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(6) EE - {FILEERME
Start and Stop voltage characteristics

Output voltage (V)

CN30A110-*

Output voltage (V)

HABEE Xt ASEE AFVEWE Kt ASTEE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions To : 100 %
Top: 25°C Tbp: 25°<C
L5V | [ sV |
6 N H N I H 1 B H H l H
: Input voltage range | _ Input voltage range l —_
s b : ‘ ‘ : | ' :
: I 075 b R
4 |-eeeeee broeeemamae e R e booomeoeeee b e N | |
] | 5 T
| : I | I
 J5 'O SN S RO ) SV S SO —— 05 b T
' ia: | ; [
| J, T | ] l s | T l
2 Y R B £ N
| | i 0.25 it et | RRSRREEER
| S e S R Rt |
! |
0 . { i [ 0 I
40 45 50 55 60 65 70 40 45 50 55 60 65 70
Input voltage (V) Input voltage (V)
| 12V | | 12v |
16 ; ‘ ; 1 ; ; .
| Input voltage range | — s | Inputivoltageirange | — s |
——————————— R R R S | | :
| | | | s s | | | s
L B l t ‘ 075 porde e f P
e I S < ' T~ ! é
1T E T
8 |-k o B TGt SRR beaneed T T S — e T
b g .
AAAAAAAAAAA SNUNUNUR\ /LN SRRE E U SR SU— = : : :
T g 1N
s SRR o ! R T L R E | s
ISR FRR ) O N N ] P
R |
0 i i i I ] 0 ; | i
40 45 50 55 60 65 70 40 45 50 55 60 65 70
Input voltage (V) Input voltage (V)
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(6) EH) - {ZF LB TR

Start and Stop voltage characteristics

HAEE & AJIEE
Output voltage vs. Input voltage
Conditions Io : 100 %
Tbp: 25°C
| 15v |
18 ; . .

Input voltage range | — > !
I e -
g O
O I O
H ' 11
o e e
o | : ;‘

3 _ ______________________________
0 ! L j
40 45 50 55 60 65 70
Input voltage (V)

Output voltage (V)

24V |
30 , ‘
Input voltage range |
o A A
24 . T | f
ISR RO S | I S
‘ ‘ i | ‘
D
. ———
% I I ]
0 L L i
40 45 50 55 60 65 70
Input voltage (V)

CN30A110-%

AFER xt AS1EHE
Input current vs. Input voltage
Conditions Io : 100 %
Tbp: 25°<C
| 15v |
1 ‘ I :
Input;voltage range |ﬁ ;
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075 e forreeennd e
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5 L
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0.25 |romreeemrdoneeees e e
0 j ; i
40 45 50 55 60 65 70
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2 I S
g 05 e N VO
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g | | | |
0.25 |t b s
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L
0 ; | ]

40 45 50
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2.2 FE R
Standby power characteristics Conditions Tbp : 25°C

N

Standby power (W)
W

2
L A T s s A e A s
0 o N NS N R S N N A
40 60 80 100 120 140 160 180
Input voltage (V)
| 12v |
1 |
075 |
:
o
o
>
=
g H | 1 H
? ' Control:OFF |
0.25 |omorieomnon OO L
0

40 60 80 100 120 140 160 180
Input voltage (V)
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2.2 1R EE T Rt
Standby power characteristics Conditions Tbp : 25 °C

| 15v |
1
0.75
5
2
g 05
> ;
= :
g  Controtd |
2 i Control: |
025 pid tr |
0 i
40 60 80 100 120 140 160 180
Input voltage (V)
| 24v |
1
0.75
5
2
e 0.5
Y
|
= ‘
A :
0.25
0 ! L i L J: L
40 60 80 100 120 140 160 180
Input voltage (V)
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23 @BERY 7 MM

Warm up voltage drift characteristics Conditions
5V |
1.0 1 1
@ 0.5 ,,,,,,,,,,,,,,,,,,,,,,,
<A NS S S S A — A N—
5 | |
) : |
2 00 :
S I
> 0 S S
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E 05 | e e oo s
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1.0
g 0.5 |- ]
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5 e e e
£ i
g 00 =
g |
> ‘
g v_“.,_,,‘_J__,____,____‘A__,,A,,,,,,‘,,.,,v,___"% __________________________________________________
=i |
o) LT e e e A R
-1.0 } } ) i | ! |
0 0.5 1 1.5 2 25 3 3.5 4
Time (hrs)
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Vin: 110 VDC

To

Ta :

: 100 %
25°C

T-18



23BERY 7 Mg

Warm up voltage drift characteristics

CN30A110-*

Vin : 110 VDC
Io : 100 %

Conditions

Ta : 25°C

15V |

1.0 ; ‘
R
g | | A R I A I I
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5] : H
f‘g" 0.0 I
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2.4 B EHRE R

Over current protection (OCP) characteristics

AR

Input voltage dependence

Conditions Vin : 60 VDC ————
:110 VvVDC —-—-—
:160 VDC ———
Tbp:25 €
[V ]
6
5

Output voltage (V)
W

0 20 40 60 80 100 120 140 160
Output current (%)

|  12v |

—_
W

S
I

Output voltage (V)

0 20 40 60 80 100 120 140 160
Output current (%)

TDK-Lambda
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=27 L— MBEKRTFHE
Baseplate temperature dependence
Vin : 110 VDC
Tbp:-40 C
125 C
:100 ' C ——

Conditions

5V |

Output voltage (V)
W

0 20 40 60 80 100 120 140 160
Output current (%)

| 12v |

15

Output voltage (V)
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Over current protection (OCP) characteristics
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Baseplate temperature dependence
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2.5 BEERERM
Over voltage protection (OVP) characteristics Conditions Vin :110 VDC
‘ Io : 0%
Tbp: 25°C
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2.5 BEEFRERNE
Over voltage protection (OVP) characteristics Conditions Vin :110 VDC
Io : 0%
Tbp : 25°C
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Output rise and fall characteristics

5V
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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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" Conditions Vin : 110 VDC
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26 HAMNHL LRV SILTHY FiE
Output rise and fall characteristics Conditions Vin ;110 VDC
JTo :100%
Tbp : 25°C
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Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin : 110 VDC
Io : 0%
Tbp : 25°C
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2.6 HASLH B Y, SILTAY Kt (ON/OFF= > b & — L)
Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin : 110 VDC
Io : 0%
Tbp: 25°C
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Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin : 110 VDC
Io :100%
Tbp: 25°C
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2.6 HASNH LY, SIHTFHY K (ON/OFF= > b v— /L)
Output rise and fall characteristics with ON/OFF CONTROL Conditions Vin :110VDC
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Dynamic load response characteristics Conditions Vin : 110 VDC
Tbp : 25°C
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27 BB (AHAZE)

Dynamic load response characteristics Conditions Vin : 110 VDC
Tbp : 25°C
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2.8 AJH—UER (BAEM

Inrush current characteristics Conditions Vin :110 VDC
JTo :100%
Tbp: 25°C
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Output ripple and noise waveform
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Output ripple and noise waveform
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2.10 EMIRH4E
Flectro-Magnetic Interference characteristics
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Conducted Emission Conditions Vin :110 VDC
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2.10 EMI%riE
Electro-Magnetic Interference characteristics
() #FwRTFEE (FR/ A X)

Conducted Emission Conditions Vin :110 VDC
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2.10 EMIF#E
Electro-Magnetic Interference characteristics
() T TEE (FE/ A X)
Conducted Emission Conditions Vin :110 VDC
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Electro-Magnetic Interference characteristics
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2.10 EMIf54%
Electro-Magnetic Interference characteristics
b)) MEEERRE (BEH/ 1 X)
Radiated Emission Conditions Vin :110 VDC
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2.10 EMIFFME
Electro-Magnetic Interference characteristics
(b) EFBRME (BH /1 X)
Radiated Emission Conditions Vin :110 VDC
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2.10 EMIFFE
Electro-Magnetic Interference characteristics
(b) fEFERBE (BH /A X)
Radiated Emission Conditions Vin :110 VDC
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2.10 EMI%#t4
Electro-Magnetic Interference characteristics

(b) EFERRE (BH 1 X)
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