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1. BIEFHE  Evaluation Method
1.1 HERER Circuits used for determination
(1) 4% Steady state data

+Yin +Voui1

4.5-9V¥DC o P.S.

-

@

3 -Vin  -Voul

W-T' CNT

Controlted lemp. chomber

(2) BEFUZ MEE Warm up voltage drift characteristics

+Vin +Vou—i1

p.s.

%\/1%
~Vin -Voul,ém

SVDC T
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(3) BEFEBELME  Over current protection (OCP) characteristics

T

in  +Vould :
LN
P.S. @ VR
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Controlled temp. chomber
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(4) HASH LD D R Output rise characteristics

; +¥in  +Vout N‘\\
5v0C = ® P.S. (%) %:a & VR
Lcs/omm ~Vin  —Yout / i M.
£
%CNT
(5) HAZHTHYEME Output fall characteristics
HAsr s B D ELRIL
Same as output rise characteristics
6) MAXLERVHEE ( ON/OFF ol hu—AR)
Qutput rise characteristics with CONTROL ON/OFF
— \
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= @
! M T i ~Woul =
s
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() HANLTREORE  ( ON/OFF v bu—/Ik)
Output fall characteristics with CONTROL ON/OFF

WA HEA0HE ( ON/OFFa hue—i8) EREL
Same as output rise characteristics with CONTROL ON/OFF

(8) BEIEE(BHASE) %%  Dynamic load response characteristics

Oulput current woveform
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I j ted by
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) 173“‘7‘“**7 Bk (FEAEH) 4 Inrush cutrent characteristics
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e =z . PS. . R
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i
Current probe ; MMMMMM oNT

C1: 4000uF Electrelytic Capociter
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Outpat ripple and noise waveform

EVDC

C1:

1uF Fitm Caopaciior
CZ: 4700pF Ceramic Capacitor

Ri: 50 0
g

o7 {Oscilioscope
: BOmm

Bondwidtn: 100MHz

(1) AA v F oV REEGHAES  Switching frequency  v.s. output power

4.5-9VDC

— i___

frequency counter
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(12) EM I #4% Electro-Magnetic Interference characteristics
() MEFWTEE (FE/1X) Conducted Emission Noise

D=80cm

TFER I B B R
kR G RS AR D.U.T.{(Earth)}
AMN S0R ./ 1SmiH

Spectruim Analyzer
EMI Test Receiver
RF Relay Matrix

. ] Py N
Input line cord| simnd H=40cm

T { 1 "
e EY-TS o pap—.
W Metal Ground Plain T e - PNEEE A
Farth Filter Input Line

(b) HEETBRBE (BEH 4 X) Radiated Emission Noise

D=3m o

Spectrum Analyzer A GE)
EMI Test Receiver D.U.T.(Earth)

" T Matei p\‘(j:?ﬂb Pye
RF Relay Matrix fBiconicai Ante/rma) ;.
&
J i Stand

H b
‘ S-VF-TW
Turn Table
H=B80cm
]
I
2RABE -
i Metal Ground Plain ’?x b7
Parth Miter
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(1) VCCIclass AMIST 77U r—3tra W AT A
VCCI class A application system '

{1 ) )
A o+Vin Hyoul
C1 c2|,
SVOC — X pevs PS5, R
i Vin ~Vout
S0 I— CNT
L3 (’4“_” case

777

Li: 0.2m#H CZ: 470uf Electrelylic Copocitor
C1: 10uF Chip Ceramic Cepacitor £3,04 ;. 4700pF Ceramic Copacitor
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1.2 EAHEMEE  List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | OSCILLO SCOPE HITACHI DENSHI V-1565
2 | DIGITAL STORAGE OSCILLOSCOPE TEKTRONIX TDS 540D
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | CURRENT PROBE/AMPLIFIER TEKTRONIX A6303/TMS502A
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | DYNAMIC DUMMY LOAD -TAKASAGO FK-400L
7 | INPUT POWER SUPPLY KIKUSUI ELECTRONICS CQRP. PAD 110-10L
8§ | CONTROLLED TEMP. CHAMBER TABATESPEC SH-240
9 | SPECTRUM ANALYZER ROHDE & SCHWARZ EFSA
10 | EMITEST RECEIVER ROHDE & SCHWARZ ESEHS10
11 | EMITEST RECEIVER ROHDE & SCHWARZ ESVS10
12 § RF RELAY MATRIX ROHDE & SCHWARZ PSU
13 ] AMN .KYORITU DENSHI KNW-242
14 | ANTENNA(BICONICAL ANTENNA) SCHWARZBECK. BBA9166
DENSEI-LAMBDA T-7
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2. ®EF %  Characteristics
2.1 FisiE Steady state data
(1) AN, A%, BEEE  Regulation - line and load, temperature drift
3.3V |
1. Regulation - line and load Condition Ta:25C
Iout\Vin | 45VDC | 5VDC | 9VDC line regulation
- % 3.238V | 3.238V | 3.239V 1.0mV | 0.031%
50% 3237V | 3237V | 3237V 0.0mV | 0.000%
100% 3.236V | 3236V | 3.236V 0.0mV 0.000%
load 2.0mV 2.0mV 3.0mV
regulation 0.06% 0.06% 0.09%
2. Temperature drift Conditions Vin : 5VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
YVout 3214V | 3.236V | 3.240V | 26.0mV l 0.80%
L5V |
I. Regulation - line and load Condition Ta:25C
Iout\Vin | 4.5VDC | 5VDC 9VDC line regulation
0% 5010V | 5.010V | 5011V 1.0mV | 0.020%
50% 5009V | 5010V | 5.010V 1.0mV | 0.020%
100% 5008V | 5.008V | 5.009V 1.0mV | 0.020%
load 20mVvV | 2.0mV 2.0mV
regulation 0.04% 0.04% 0.04%
2. Temperature drift Conditions Vin : 5VDC
Tout : 100%
Ta -40°C 25°C 85°C | temperature stability
Vout 4987V | 5008V | 5.008V | 21.0mV I 0.42%
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2.1 EFiRiE

(1) AF - &% - BEZLH Regulation - line and load, temperature drift

12V

Characteristics
Steady state data

1. Regulation - line and load

PSS6-5-%

Condition Ta:25C

Tout\Vin | 4.5VDC | S5VDC | 9VDC line regulation
% 12.056V | 12,057V 1 12057V | 1.0mV | 0.008%
50% 12.056V | 12.057V | 12.057V | 1.0mV | 0.008%
100% 12,055V | 12.056V | 12.056V | 1.0mV | 0.008%
load 1.0mV 1.0mV 1.0mV
regulation 0.01% 0.01% 0.01%
2. Temperature drift Conditions Vin : 5VDC
Tout : 100%
Ta -40°C 1 25C 85°C | temperature stability
Vout 12.013V | 12.056V | 12,055V | 43.0mV l 0.36%
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Output voltage and ripple voltage v.s. input voltage

Ta
3.3V

4'0 H H H

1 s Oiutputi volta;'ge . : ‘
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o : : : ! ! : ! : ‘ ! :
§ 30 [ e
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g é :
© 20}
1.5 5
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6.0 ; ) .
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g
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3.5 # --------------------------------- ---------------------

3.0 | ' 5 ' '
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Input voltage (V)
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Conditions Tout : 100 %

: 40 °C
25 °C
85°C —

100

80

60

40

Ripple and noise

120

160

80

60

40

Ripple and noise

voltage (mV)

voltage (mV)
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2.1 @) HHEE -V y7VEENADER
Output voltage and ripple voltage v.s. input voltage Conditions Tout : 100 %
Ta :-40°C -

25 °C e
LI OJ—

12V

13.0 : : : : : ! : ! : : ' 120
125 |t Quptvoltage G L] 109

: : : : : : : : : :
12.0 | R R R R R R A R R A R R R RIS b §()
: : ! : : ' : ' : : :

T o

voltage (mV)

IE.O .mN..,."jﬂ-,”,‘%,“..".,‘i nnnnnnnn Ev 7777777 é‘_”,uéuuﬂ_,E.“““.j ........... g ........ i,-._._-_g ...... - 40

3 : : R Ele ansd noisge volt:a ¢ | . :
S S e e e I

Output voltage (V)
Ripple and noise

10.0 : ; ; 5 : i i i i : E 0
4 5 6 7 8 9 10
' Input voltage (V)
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2.1 (3) = . AFEHRHAER

Efficiency and input current v.s. output current Conditions Vin 1. 4.5 VDC ---—---
5VbC ———
. 9VDC —
Ta : 25°C
3.3V

2.0 : ! : : : : : : : : 100

Input current (A)
Efficiency (%)

Output current (%)

5V
2.0 100
< 9
S N
= P
o 1)
:
et 3)
‘g =
E m

0 60
Output current (%)
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2.1 (3) R - ATEFRHIERN

Efficiency and input current v.s. output current Conditions Vin :-4.5 VDC  ~=cuwun
: 5VDC e
I VDC e
Ta . 25°C
12V
2.0 - ; ; : ‘ ; ; : 100

I b L I J.... Efficiency.......... beeeeens b S A J

Input current (A)
Efficiency (%)

Output current (%)
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2.1 (4) B ANBE _
Efficiency v.s. input voltage Conditions Ta : 25 °C

Iout: 50% ——-
100 %

3.3V
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2.1 (4 ERHASERE .
Efficiency v.s. input voltage ConditionsTa : 25 °C
Iout: 50 % ~——-

160 %

12V

100 H H i
Efﬁcﬁency

i . | H .
i : ) H H H i H
S UL NSRRI NP OSRUUA S-S FU PR Sty SUPS A S S
i ; H { 1 H | 7 H | H
i . : | 1 1 i | i H .
i : ) | 1 H . . . | H
i : H H 1 H 1 H H H H
i H H i H
i '
i
T s > | T I T H ! :
b ¥ el m ooy 1 . 1 i | 3 H
2 3 B L i | i i i H
e T T B T
il il il Ll ' 1 - ] 1 i
i H H H H i 1 i 1 i
i H H i H H | i i |
i H H H H H i i i |
H H i |

Efficiency (%)

' H B 1 H
i H i : !

50 : : : ;
4 5 6 7 3 9 10
Input voltage (V)
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2.2 BELRY 7 Mg
Warm up voltage drift characteristics

Conditions Vin :
Tout : 100 %%

3.3V
0.40
D30 et e
S 020 L
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2.3 BRI

Over current protection (OCP) characteristics

3.3V

Qutput voltage (V)

4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

~\

Output voltage (V)

7.0
6.0
5.0
4.0
30
2.0
1.0
0.0

12V

Output voltage (V)

16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Conditions Vin : 4.5 VDC ~------

5VDC —-—-—--
9 VDC
Ta : 25 C
0 50 100 150 200 250 300
Output current(%6)
0 50 100 150 200 250 300
Output current (%)

0 50 100 150 200 250 300

Qutput current (%)
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2.3 BERFRERE

Over current protection (OCP) characteristics

3.3V

Output voltage (V)

3V

QOutput voltage {V)

12V

Output voltage (V)

4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

7.0

6.0

5.0
4.0
3.0
2.0
1.0
0.0

16.0
14.0

12.0-

10.0
8.0
6.0
4.0
2.0
0.0

Ta
\ ..........................
ISR AU SUNOE. WO NN
T
A,“Lu.,n.,“ ..............................
o
RTINS SEUUUOUIS SUURRUSPUNIE Y NP S
U S ,, ...............................
G 50 100 150 200 250 300

Output current{%s)

0 50 100 150 200 250 300

0 30 100 150 200 250 300

Output current (%)
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2.4 A5 B Y H

Qutput rise characteristics

3.3V

Conditions Vin :

L A N B B R R R R R

I R A R N R I IR I

bbbt

CH1—> [faees

CH2— |

................

‘CHIIVEHV

Sms/DIV

|5V |

PEPTIPIRTE DETPEEUTL TP T SEE SRR SEO]

CHI— |

.......................

CH2— ||

~CHL: 2V/DIV

CHZ SV/DIV

Sms/DIV

12V

........................

PP S SN I SPRPIPIE WP RPRPIPE WP

.............

CH2— |-

........................
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5 VDC
0%
25°C

Iout :
Ta

1l<—Vout

|\

—Vin

1<~ Vout

— 0V

“—Vin

ll ov

“Vout

ol ov

“-Vin

Il ov

" CHL: 5V/DIV

CHZ SV/DIV

S5ms/DIV
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2.4 HAHE S Y & PSS6-5-* -
Output rise characteristics
Conditions Vin: 5 VDC
Iout : 100 %

Ta : 25°C

33V

CHI > [

CH2- |}

CH1— |-

CH2—|f

12V

CHI"‘""‘"’} ::...\%.,‘| 3 . i

CH2—|;

......................

CHl IV/DIV

CH2 SV/DIV

Sms/DIV

“—Vout

— OV

“—Vin

1o

AL me etk e i s

............

.....................

...................

Sms/DIV -

T T T

........................

Gfradriiednnfenitosfir b o b o s

........................

“CHI: 5V/DIV_

CH2 5 V/DIV

Sms/DIV

Sl Vout

«— OV

“—Vin

«— 0V

“~Vout

«— 0V

“—Vin
— OV
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2.5 HASL BT &

Output fall characteristics

3.3V

12V

CHI- |}

CH2— ||

CHI1- |

CHzeg

Conditions Vin :

....................

......................

CH 1 1 V/DIV

CH2 SV/DIV

100ms/DIV

T T T T T T T T T T T T T

CHI 2V/DIV

CH2 SV/DIV

100ms/DIV

L e e o S e e e

CHI= [y

CH2—> |

CHI SV/DIV

~ CH2: 5V/DIV_

100m

s/DIV
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5 VDC
0%

25 °C

Tout :
Ta :

| “Vout

— 0V

“Vin

e oV

“—Vout

«— 0V

“—Vin
— 0V

{|<=Vout

— OV

—Vin

1<~ oV
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2.5 WAL TR &

‘Output fall characteristics

3.3V

|

12V

CH1— |t

CH2—

CHI—

CH2—

CHI1— |

CH2—

Conditions Vin :

.......................

.....................

CHl 1V/DIV

CHZ SV/DIV

1ms/DIV

5 - “—Vout

e T T T T

.....................

CHl 2V/DIV

~CH2: 5V/DIV

1ms/DIV

CH2: 5V/DIV _

1ms/DIV
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5VDC
Tout : 100 %
Ta : 25°C

“~—Vout

« 0V

“Vin

{|< OV

| Y\

wendd | <—Vin
e oV

: “—Vout

{l— ov

“—Vin

e ov
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2.6 WAL ERVEE (ONSOFF = b u—/LE)
QOutput rise characteristics with ON/OFF CONTROL -

3.3V

OB [tk oo

CH1—

CH2—

12V

CH1—> |prrbres

CH2— |

Conditions Vin :

I R S B B R R R R A R E

CH2— 5

.......................

........................

CHI 1V/DIV

CHZ SV/DIV

Sms/DIV

.......................

CHl 2V/DIV

~CH2: 5V/DIV _

S5ms/DIV

.......................

.....................

CH1 SVfDIV

Sms/DIV

CHZ SV/DIV
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S VDC
0%
25°C

Tout :
Ta :

“~Vout

l|— ov

—Von/off

i< ov

1[<Vout

| S

—Von/off

il ov

1<~ Vout

Al ov

“—Von/off

;"‘“OV
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2.6 WASEH ER YT

(ON/OFFﬂVSHWW%)

Output rise characteristics with ON/OFF CONTROL

3.3V

- CH1— |

|

CH1—

CH2~>

12V

CHI— |}

CH2—> [

Conditions Vin :

S e

........................

CHI IV/DIV

CH2 SV/DIV

Sms/DIV

PNCRIRIR AP RUREAEE APAPRPATIR PSS UEES AP

....................

—CH2: 5V/DIV_

Sms/DIV

.......................

........

.......................

CH1 SV/DIV

CH2 SV/DIV

Sms/DIV
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5VDC
Tout : 100 %
Ta : 25°C

“—Vout

— 0V
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2.7 AN DHTRY &k

(ON/OFF z1 bk a— /L)

Output fall characteristics with ON/OFF CONTROL
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2.7 HASLHTROHE (ONOFF = b u—/Lif)
Output fall characteristics with ON/OFF CONTROL
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2.8 BELE (AWRE)

Dynamic load response characteristics

Conditions Vin:

3.3V
Load current tr = tf = 100us
Tout 50% <— 100% f"'"“iOOHZ
CHl—
CH2—
CHI : 100mV/DIV CH2 : 1A/DIV
2ms/DIV.
5V
Load current tr = tf = 100us
Iout 50% é 100% f£~=100Hz
CHl—
CH2—
CH1 : 100mV/DIV - CH2 : 1A/DIV
2ms/DIV
DENSEI-LAMBDA

PSS6-5-%

5VDC
Ta: 25C
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“—0A
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2.8 BERE (AWAEE) ¥

Dynamic load response characteristics

12V

CHl—

CH2—

PSS6-5-*

Conditions Vin: 5 VDC

Load current tr = tf = 100us

Iout 50% ~—

100%  f=100Hz

Armiasbobunonih R

CH1 : 100mV/DI

CH2 : 500mA/DIV

2ms/DIV

DENSEI-LAMBDA

Ta : 25 °C
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2.9 ANV —UBH (RAER) Rt

Inrush current waveform

PSS6-5-%

Conditions Vin: 9 VDC

5V
CHi—
CH2—
CH1 : 20A/DIV CH2 : 10VfDIV
10us/DIV
DENSEI-LAMBDA

Tout: 100 %
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2.10 HAYV v N, 7oA X

Output ripple and noise waveform

PSS6-5-%

Conditions Vin ; 5 VDC
Tout : 100 %

3.3V |
20mV/DIV | 2 1 s/DIV
40mVp-p
5V |
20mV/DIV [ 2 1 s/DIV
34mVp-p
12V ]

20mV/DIV | 21 s/DIV

18mVp-p

DENSEI-LAMBDA
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1 25°C
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PSS6-5-%

2.11 AL v F v T REE BT
Switching frequency v.s. output power -
Conditions Vin : 4.5 VDC -------
5 VDC —-—-—-

9 VDC ———

3.3V Ta : 25°C
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900
800
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400
300
200
100

Switching frequency (kHz})

3V
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900
800
700
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300
400
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200
100

Switching frequency (kHz)

Output power (%)

12V

1000
900
800
700
600
500
400
300
200
100

Switching frequency (kHz)

Qutput power (%)
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5 VDC
25°C

Tout: 100 %

Vin :
Ta

QP Limit
—AV Limit

Conditions

g0 Wi

1-32

30.0c
[BAHz]

5.00 10.00
Freguren oy

.

Q5G

DENSEI-LAMBDA

-1
............ o --------------------HMN-
aaaaaaaaaaaa _.::. R NN PV YOVRTN RN NSO T
e
_ i
I I * |||||||||| ] I e el I
.
—
A P A P PP P s =
TR o 9 o g o g 3 8 2
— o o [ LS (=3 [T»] L) o -
- e

@A

VCClclass A RET 7V r—3r3 7 AF A

Electro-Magnetic Interference characteristics
VCClI class A application system

(a) FEFIR-FBE (& A X)

Conducted Emission

5V

2. 12 EMI%4FiE

Qs
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2. 12 BMI4%H
Electro-Magnetic Interference characteristics
(b) MEENBE B/ 41X Conditions Vin : 5 VDC
Radiated Emission - Tout : 100 %
VCClclass ARG T 7V r—trg R F Ta :25°C
VCCI class A application system
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