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1. BlEFkik Evaluation Method
1.1 HlEE R Circuits used for determination

(1) #4551 Steady state data

T
Fuee

404

18-36v0C (@)

77 Controlléed temp. chamber

C1- 220uF Blectrolytic Capacitor ¥ 2para  C3: 28Y-290uF Flectrolytic Copaciter §5 . 50mm
C2: 0.1uF Ceramic Capocitor C4,C5: 0.022uF Film Capacitor

2y BERY 7 M Warm up voltage drift characteristics

T
Fuse

40A

24v0C = @

VR

L Controlied temp. chamber

C1: 220uF Electrolytic Capaciter x 2para C3: 28V-220uF Electrolytic Capocitor §1: 50mm
C2: 0.1uF Ceramic Capacitor C4,£5 0.022uF Fitlm Capacitor

(3) EEHRFERE  Over current protection (OCP) characteristics

Recorder;
_.—'//
cd

C2{ C3|.

S

18-36VDC H
/]

H
c5

=Vin ]—

|

I: CNT I !

nr Controlled temp. chamber

C1: 220uF Electrolytic Copociter x 2para C3: 28V-220uf Electroiytic Capaciter  f1: S0mm
C2: 0.1uF Ceramic Capacitor C4,C5 0.022uF Film Capacitor ' ,
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4) EEEFEERM  Over voltage protection (OVP) characteristics

24vDC —

C1: 220uF Hlectrolytic Capocitor x 2para  C3: 28V—-220uF Electrelytic Capacitor £1: 50mm
C2- D 1uF Ceramic Capacitor C4.Ch: 0.0720F Film Caopacitor

(5) WMANEH LAV EHE  Output rise characteristics

i<

5  Fuse
40A

Jca
(i { C2ledy VR
Fs

24VDC C‘"

C1: 220uf Electrolytic Capacitor x 2para  C3: 28V—220uf Eiectrolytic Capacitor  f1: 50mm
C2: 0.17uF Ceramic Capaciter C4,C5: 0.022uF Film Capacitor

(6) HAHZEHTHRD Output fall characteristics

HAMsH EXYRELF T

Same as output rise characteristics

DENSEI-LAMBDA T2
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N BAXLERYVEE (ON/OFFay bo—VR)
Output rise characteristics with ON/OFF CONTROL

Fuse +Si]
o\ _jo— Fo+Vin oV

4CA TS _
24V0C “l (T) PS. > VR
?ﬂ -Vin  —Veee - =
s -
CNT I
7w
C1: 220uF Electralytic Capacitor x 2pera C3: 28V-220uF Electrolytic Capacitor  f1: 50mm
C2: 0.1uF Ceramic Capacitor C4,C5: 0.022uF Film Capaciter

) HAULTAY#EME (ON/OFFay hua—ik)
Output fall characteristics with ON/OFF CONTROL

WA ERDEE (ON/OFF 2 bu—iui) &AL
Sarne as output dise characteristics with ON/OFF CONTROL

(9) BESE (AMEE) #E  Dynamic load response characteristics

Output current waveform
lout 50% <--> 100%  DUTY:50%

el
c3 +c Lood_i_J_L

[}
|
OOd 2 I
TCE) r! : w!

Dynomlc dummy load
J Current probe

Ci1: 220ut tlectrolytic Capacitor x Zpara (3 28V-220uf Clectrolytic Copacitor  J1: 50mm
C2: 0.1uF Ceramic Capacitor C4,C5 0.022uF Film Capacitor

DENSEI-LAMBDA T-3
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(10) APV —IBH (2AERM) ¥  Inrush current characteristics

[

_:[ C2 C3« R
=l

24vDC

Cl1: 220uF Electrolytic Capcciter x 2zpara C3: 28V—-220uF Electrolytic Capacitor R1: 0.01¢
C2: 0.7uF Ceramic Capacitor C4.C5: 0.022uF Film Caopacitor f1: 50mm

1y AY w7, s XPgF  Output nipple and noise waveform

(a) Normal Mode

S

1.5m 500 Cable
R1

C6 [Oscilloscope
Bandwidth: 100MHz

C1: 220uf Electrolytic Capaciter x Zpara  C3 28vV-220uf Eiectrolytic Capecitor C6: 4700pF Ceramic Capacitor
C2: 0.1uF Ceramic Capacitor C4,C5: 0.022uf Film Copacitor R1: 50 Q
4 50mm

(b) Normal + Common Mode

1.5m 500 Cable
1~

Oscilloscope
Bandwidth: 100MHz

il

T

C7: 220uF Electrolytic Copociter x Zpara  C3: 28V-220uf Electralytic Capacitor §1, f2: 50mm
C2: 0.1uF Ceramic Capacitor C4,C5: 0.022uF Fitm Capacitor

DENSEI-LAMBDA T-4
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(12) EMI %M Elecuo-Magnetic Interference characteristics
(a) HERTBE (B X) Conducted Emission Noise

U=80cm
R B

HUTFRAORR D.U.T.{Earth)
AMN 500/S0uH

Spectrum Analyzer

EM! Test Receiver ]
RF Relay Matrix ﬁ
gQEo- ¥
! AC Cord &
. stand H=80em
i : v
2 O\ 2 BAE > L o
B i Metal Ground Plain Ty ADRE
Earth Filter Input Line

(b) MTERME BEH. 1 X) Radiated Emission Noise

D=3m |
Spectrum Analyzer HEMEER)
EMI Test Receiver @ D.U.T.(Earth)
RF Relay Matrix (”D‘i(l:an_lgln{" mztc/uj;xz) 4 £
‘] [=]
Stand
T al
F-vF -7
Turn Table
H=80cm
|
7 SEAHT * —L O ihaw
Hi Metal Ground Plain 7_ 7 Input Line
Farth Filter

(1) VCCclass A SIS T 7 ) r— 3 3 25 A
VCCI class A application system

[
| - AAS
l L
ce
24vDC
T T B
7T
C1 : 680uF Electrolytic Copacitor x 3para  C4,C5 : 0.022uF Ceramic Capacitor
C2 Q. 1ul Ceramic Copocitor C8& : 10uF Ceramic Capacitor
C3 . 28v—-220uF Electrolytic Capacitor C7.C8 : 0.47ufF Film Copacitor
LT . imH
f1 : S0mm

DENSEI-LAMBDA T-5
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1.2 R EHEE  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLOSCOPE HITACHI DENSHI V-1100A
2 | DIGITAL STORAGE OSCILLOSCOPE IWATSU-LECROY LT364L
3 | DIGITAL MULTIMETER ADVANTEST R6441B
4 | DATA ACQUISITION / SWITCH UNIT AGILENT 34970A
5 | CURRENT PROBE LECROY APO15
6 | SHUNT RESISTER YOKOGAWA ELECT. 2215
7 | X-Y RECORDER GRAPHTEC WX3000
8 | CONTROLLED TEMP. CHAMBER TABAI ESPEC SH-240
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ FSA
10 | EMI TEST RECEIVER ROHDE & SCHWARZ ESHS10
11 | EMI TEST RECEIVER ROHDE & SCHWARZ ESVS10
12 | RF RELAY MATRIX ROHDE & SCHWARZ PsSU
13 | AMN KYORITU DENSHI KNW-408
14 | ANTENNA(DICONICAL ANTENNA) SCHWARZBECK BBA9106
15 | DYNAMIC DUMMY LOAD TAKASAGO FK-600L
16 | DC POWER SUPPLY TAKASAGO EX-1500L
DENSEI-LAMBDA T-6
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1. Regulation - line and load

B al Characteristics
-1 FERE Steady state data
1}y AJ - &fF - REXE)  Regulation - line and load, temperature drift

PAH350824—x

condition Tbp : 25°C

Tout \ Vin 18vDC | 24VDC | 36VDC line regulation
0% 27947V | 27946V | 27946V ImV| 0.004%
50% 27.948V | 27.948V | 27,947V imV| 0.004%
100% 27949V | 27949V | 27.949V OmV| 0.000%
load 2mV 3mV 1mV

regulation 0.007% | 0.011% | ¢.004%

2. Temperature drift conditions Vin : 24VDC
Tout : 100%

Tbp ~40°C 25C 100°C | temperature stability
Vout 28.031V | 27949V | 27,861V | 170mV | 0.607%

DENSEI-LAMBDA



2.1 2 HAERE - Vv VEBEERAHEE

Output voltage and ripple voltage v.s. input voltage

PAH350824—*

Conditions Iout : 100 %

Tbp : -40 °C =eemmmmme
25°C -—-—
100 'C ———
—_— 350
S e S S Outputvolta_ge """""""""""""""" 1300 ~
] £
N T N T g
o mweela | ™
T s S
T ] 100 R
i : : i | : L k=
B e T 50 H
| | . 1y
16 20 24 28 32 36
Input voltage(V)

DENSEI-LAMBDA

T-8



PAH350824—x

Efficiency and input current v.s. output current

2.1 (3) I - A EFxH A7ER

124 VDC —-—-.

&)
288
> > (%) Kausroggy
o N W
— [xa Bk e m
S = &8 8 B 8 g g
= = T T T T T
7 I 1 1 I I
2 W ! ! W
g [ N EUEN AV
g R T T
S N/ [
“““ B IS N W
| A |
IIIIII Tegf— - = = — — — — & - - e | ——
o oA ;
L] I (Y vl 1
= ! W ” _ _
E
Q Y ” | * " "
mm.._ ATt
mE L EL
...... () S S A W
¢ | ; S
1 R T
R A
Iy ] 1 1 LA
““““ R\
““““ SR NN\ W
A ST
2 4 8 o g @w @
(v) Juamo ndug
2
o0
N

20

Output current (%)

T-9
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80 % - —-—

50 % —m-emmmnn
100 %

PAH350S24—«
25°C

Top :

Conditions lout :

Efficiency v.s. input voltage

2.1 (1) BESGALHEBT
28V

||||||||||||||||||

T
|
I
|
|
|
I
5
—_ I
I
I
I
B e g AUy S G
H i
1
1

B L S s PP U U S
|

T
1
1
1
|
1
1
+
R —
I
1
1

%
80 |-
70 |-----
60 kooee
50

100

s

AouspIga

(%

T-10

36

Input voltage (V)

24
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m
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¥ .
!
.oe
\\A.\ Wv..
%
Ly
RE
B
<l

24 VDC

Conditions Vin :

100 %

Tout

28V
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PAH350824—x%
24 VDC
Jout : 100 %
: 25°C

Ta

Conditions Vin :

Warm up voltage drift characteristics

2.2 BME RV T Mgt

||||||||||||||||||

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

oo > A oo
S e o < g 9 g 9
{2%%) yup s8eyjoa mding

T-12

4.0

3.0

2.0
Time (hrs)
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Over current protection (OCP) characteristics

2.3 BERE RN

18 VvDC
24VDC .

Conditions Vin :

36 VDC ———

25°C

Top :

28V

{A)oBeg0A 1nding

40 60 80 100 120 140 160

20

Cuiput current (%)

40 ¢

Conditions Tbp :

24 VDC

Vin :

28V

30.0

1 | 1 ]
I I I ]
1 I I 1
I I ] ]
1 I 1 1
' i 1 1
| ) 1
1 ] 1]
- 1 [l
I
1
]
|
L
! I I
[ I 1 i
| | | |
I 1 1 !
i 1 I !
| | I I
| ] 1 I
I U I | . |
I ] 1 1
I ] 1 I
I 3 1 I
I | 1 I
I I I I
I Il 1 ]
I 1 1 I
| i 1 I
\\\\\\\\\\\\\\\ it __{
1 1 I I
1 Ll I I
1] 1 I I
1 1 [ i
1 I 1
1 | g 1
1 " I ' !
1 I I 1 1
‘‘‘‘‘‘ B e s e e
] I I I I
] 1 I 1 |
b Ll I 1 I
] Ll I 1 I
" 1 I 1 I
3 1 I 1 |
I 1 I 1 I
I 1 I 1 I
llllll T T T T T T T I .-
I 1 I 1 I
il 1 | 1 I
. 1 | . |
1 1 I 1 I
[ 1 T 1 I
1 1 ¥ i |
L] 1 [ ll I
[ v fl ] I i
- [ T Rl [t
1 1 I 1 I
t 1 T 1 I
1 1 1 1 I
1 1 1 1
I ] 1 3
! ! 1 |
] b ] b
1 L 1 N
= 9 @ o o g
) [=] wy (=] La} an]
o (] — —
{A) s3m1oa ndinp

40

Qutput current (%)
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2.4 BEEREEE
Over voltage proteciion (OVP) characteristics

Conditions Vin : 24 VDC

Iout: 0%
Top: 25°C
| 28V |
f y (VP Point
— “\\k : : [<—Vout
+ |0V
5V/DIV | 50ms/DIV

DENSEI-LAMBDA T-14
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2.5 WAL A0 e
Output rise characteristics

| 28v |

Conditions Vin ; 24 VDC
Iout: 0 %
Thp: 25°C

CHI-| | F === vou

! §<—0V

CH2=||. | pme bt Vi
: f—ov

CHI1: 10V/DIV | CH2:20V/DIV
20ms/DIV

Conditions Vin : 24 VDC
Tout : 100 %
Top: 25C

It / == — |—Vout

Ccl12— | T : : —= [<—Vin
e T

CHI1: 10V/DIV | CH2:20V/DIV
20ms/DIV

DENSEI-LAMBDA T-15
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2.6 HASLLTA D #bE

QOutput fall characteristics

28V |

Conditions Vin : 24 VDC
Iout: 0 %
Thp: 25°C

CH1— \ o ..é*—Vout

e [0V

CH2-| i |—vin
i oV

CH1: 10V/DIV | CH2: 20V/DIV
500ms/DIV

Conditions Vin : 24 VDC
Tout : 100 %
Tbp: 25 °C

CHI— i — |vou

CH2—| —— . i }vin
' ' | —ov

CHI1: 10V/DIV | CH2:20V/DIV
0.2ms/DIV

DENSEI-LAMBDA T-16



2.7 WAL ERbEME (ONOFF 2 b o— Uk
Output rise characteristics with ON/OFF CONTROL

| 28v |

CH1—| ~

CH2—

CH1—| !

CH2—

PAH350824—%

Conditions Vin : 24 VDC

Iout: 0%
Tbp: 25°C

CH1: 10V/DIV | CH2:5V/DIV

20ms/DIV

—Vout

ooy

—Vcnt

OV

Conditions Vin ; 24 VDC

CHI: 10V/DIV | CH2: 5V/DIV

20ms/DIV

Iout : 100 %
Tbhp: 25 C

<—Vout

<OV

‘1< Vent
oV

DENSEI-LAMBDA
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2.8 HAZLFH0EE (ON/OFF = b L)
Output fall characteristics with ON/OFF CONTROL

28V

Conditions Vin : 24 VDC
Iout: 0%
Top: 25C

CH1— —\ - <—Vout

CH2={r + e e Vene
S : f—ov

CH1: 10V/DIV | CH2:5V/DIV
500ms/DIV

Conditions Vin : 24 VDC
Tout : 100 %
Top: 25 C

—0V

CH2—| - bt Vet
- — oV

CHI: 10V/DIV | CH2:5V/DIV
0.2ms/DIV

DENSEI-LAMBDA T-18
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2.9 WBELE (AWHRE) Frit

Dynamic load response characteristics

Conditions Vin: 24 VvDC

Tbp: 25 °C
28V
Load current tr = tf = 100us
Iout 30% —— 100% f=1kHz
? : —— | Tout
CIL2 - — A
: —0A
CHI1 : 500mV/DIV CH2 : 10A/DIV
0.2ms/DIV

DENSEI-LAMBDA T-19



2.10 AL¥—8 (B ANEH) Rk

Inrush current waveform

PAH350S824—

Conditions Vin: 24 VDC

Tout: 100 %
28V Top: 25 °C
f(r\\' «—Iin
s
CH1—| e N —0A
: e E “—Vin
CH2— | | 0V
CHI : 50A/DIV | CH2:20V/DIV
100us/DIV
DENSEI-LAMBDA T-20



2001 AU T, A KRR

Output ripple and noise waveform

3
-
+
+

S0mV/DIV | 1 us/DIV

131[11Vp-p

Normal + commeon mode

50mV/DIV | 1 4s/DIV

181.5mVp-p

DENSEI-LAMBDA
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2.12 EMIF%
Electro-Magnetic Interference characteristics

() MEIRTEE (FE/ 1 X) Conditions Vin : 24 VDC
Conducted Emission Tout: 100 %
(1) VCCIclass A %7 70— g 0 i A5 A Thp: 25 °C

VCCI class A application system

28V
—
1m0 5
100 i ]
i
i VCCI classA
B _— QP Limit
=
ki 0 VCCI classA
3 5ol do i AV Limit
i . o
)
N k YA WY
f - - :

0.5 0.5 1 =) 10 30405
Mrequency [MHz]
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2. 12 EMI#sE
Electro-Magnetic Interference characteristics
(b) HEERARE (BH./ A 2) Conditions Vin : 24 VDC
Radiated Emission Iout : 100 %
() VCClclass A X7 7" U Ar—2rg s AT I Top: 25 °C

VCCT class A application system

BV |
HORIZONTAL:
60 rfu—
] VCCI classA
5 QP Limit
EoAope e -]
f Nl W%Mﬁw"l ; il b ||A_
& ® 7T o SRR A ’
EE o \.N\m.\ vf“][],i\ J’m Aml‘ ij ¥ *’ \/ %
20 | e ' W !
: _—
wow o I 100 302.7
' Frequency [MHZ]
VERTICAL.:
50
VCCIT classA
50 QP Limit
E 40 N
% f/ \ J‘ﬂ J%w .ﬁ\‘q!-'k " I.l
R Vi
'% W
20
10 L —
50 100 3007

30
Frequency [Mtie]
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