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1.

HIFEFH 1 Evaluation Method
1-1. HEFH Measurement Circuits
(1) R | FRETE D RetE B R 7 MR, £ Ot RRME
Steady state, Standby power, Warm up voltage drift and Other characteristics

Vin

Fuse { 5 !
20A {

i3A4W008A033V-001-R

Controlled temp. chamber

i3A4W008A033V-001-R
Vin(+) Vout(+) m

Cll+

) Vin(-)

RC

SENSE(+)C
(] gLoad
TRIM C
Vout(-)
Current Probe

Q) AV T, JAXELERETE  Output ripple and noise voltage and waveform

Controlled temp. chamber

i3A4W008A033V-001-R
Fuse (L L%
Vin(+) Vout(+)
20A r —_
Vin Cll SENSE(+)C
c2| c3| cs),cql,
J— § Load
) Vin(-) TRIM C
RTR]M
RC Vout(-) C
Oscilloscope
- > Bandwidth:100MHz
¢ 50mm 1.5m 50Q Cabld
Cl : 120pF Electrolytic Capacitor
C2 : 22uF Ceramic Capacitor
C3 : 1000pF Ceramic Capacitor
C4 : 4700pF Ceramic Capacitor
Rl : 50Q
C5 : 100pF Electrolytic Capacitor
C6 : 100uF Electrolytic Capacitor
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i3A4W008A033V-001-R

1-2. fEHREMKSE List of equipment used

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL1740EL
2 | DIGITAL MULTIMETER AGILENT 34970A
3 | CURRENT PROBE YOKOGAWA ELECT. 700937
4 | SHUNT RESISTER YOKOGAWA ELECT. 2215
5 | DYNAMIC DUMMY LOAD TAKASAGO FK-400L
6 | DC POWER SUPPLY TAKASAGO EX-375L2
7 | CONTROLLED TEMP. CHAMBER ESPEC SU-641
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2. ®MT—& Characteristics

2-1 4P Steady state data
() AT EE), ATAHE), IREZHE) Regulation - line and load, Temperature drift

Vo=3.3V | 1. Regulation - line and load

i3A4W008A033V-001-R

Condition Ta :

Io\ Vin 9VDC 12VDC 24VDC 48VDC Line regulation
0% 3.304V 3.304V 3.305V 3.307V 3mV 0.091%
50% 3.298V 3.299V 3.300V 3.301V 3mV 0.091%
100% 3.295V 3.295V 3.295V 3.295V OmV 0.000%
Load 9mV 9mV 10mV 12mV
regulation 0.273% 0.273% 0.303% 0.364%
2. Temperature drift Conditions Vin :
Io
Ta -40°C 25°C 85°C Temperature stability
Vo 3.277V 3.295V 3.299V 22mV | 0.667%
1. Regulation - line and load Condition Ta :
Io\ Vin 9VDC 12VDC 24VDC 48VDC Line regulation
0% 5.011V 5.012V 5.013V 5.015V 4mV 0.080%
50% 5.001V 5.002V 5.003V 5.005V 4mV 0.080%
100% 4.995V 4.995V 4.995V 4.996V ImV 0.020%
Load 16mV 17mV 18mV 19mV
regulation 0.320% 0.340% 0.360% 0.380%
2. Temperature drift Conditions Vin :
Io
Ta -40°C 25°C 85°C Temperature stability
Vo 4.970V 4,995V 5.004V 34mV | 0.680%
Vo=12V | 1. Regulation - line and load Condition Ta :
Io\ Vin 16VDC 24VDC 48VDC Line regulation
0% 11.992V 11.997V 12.001V 12mV 0.100%
50% 11.967V 11.965V 11.975V 12mV 0.100%
100% 11.949V 11.943V 11.938V 12mV 0.100%
Load 43mV 54mV 63mV
regulation 0.358% 0.450% 0.525%
2. Temperature drift Conditions Vin :
Io
Ta -40°C 25°C 85°C Temperature stability
Vo 11.888V 11.938V 11.961V 73mV | 0.608%

TDK-Lambda
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i3A4W008A033V-001-R

(2) HAERE-HA TN I AREE R AT EE
Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions Io : 100 %

Ta : 40°C ===-=
25°C — . —
85 °C
Vo=3.3V
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(2) HABIE-H DY T IV A XEIE 5k AJTEE

Output voltage and Output ripple and noise voltage vs. Input voltage

Output voltage (V)

12.5

12.0

—_
—_
9]

—_
—_
(e}

10.5

10.0

i3A4W008A033V-001-R

Conditions Io 100 %
Ta : -40°C
25 °C
85 °C
500
e 400
300
200
Output ripple and noise voltage _
- 100
- R
rd I P — —
0
0 10 20 30 40 50 60
Input voltage (V)
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i3A4W008A033V-001-R

(3) AJy&EL-#h= %t H /)& Input current and Efficiency vs. Output current

Conditions Vin : 9VDC = = = =
12 VDC == =
24 VDC
: 48 VDC == = =
Ta : 25 °C
Vo=3.3V
8 1 100
Efficiency
P e e
6 ,//. 4’ 90
s aa— oEE— C— §
E — — = N7
(D] — g
s 4 - 80 2
E -~ : _ 2
g / in - =
4/ . -7 -
2 - - 70
/ _-- —
- = . w—
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Output current (%) (84)
8 ? 1 ; 100
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e =, ST ST 2T e
PR ‘ ;
=~
° e %
2 — -— -
~ g ,-o\
= ~ | >
) = - >
b 4 l’ ‘ P 80 g
5 . e 15)
2 / lin - - 5
a - - - qt':
= / - - - m
P -  a
2 i - e e 0
A ;
- .’./ ’ ‘ |
- ‘y_— — ——— - | i
0 = 60
0 20 40 60 80 100
8A
Output current (%) (8A)
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i3A4W008A033V-001-R

(3) AJy&EL-#h= %t H /)& Input current and Efficiency vs. Output current

Conditions Vin : 16 VDC = = = =
24 VDC == & =

36 VDC
. 48VDC — — -
Ta : 25 °C
Vo=12V
8 ; ; ; 100
R P Ry st & —
6 . / : - - Efﬁciency 90
—~ / 7/ _
= 7 g
=) - Nz
1) - >
E 4 / , - 80 &
© / lin - 5
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- /; . - i e — — -——
L - .’/—_‘- — —_ — — ’ :
T : 1
0 20 40 60 80 100
Output current (%) (8A)
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i3A4W008A033V-001-R

(4) #h= xt ANJ)FE/E Efficiency vs. Input voltage

Conditions Io : 50 % _— - -
100 %
Ta : 25 °C
Vo=3.3V
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~
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4) ZhF %k AJ)BEE  Efficiency vs. Input voltage

i3A4W008A033V-001-R

Conditions Io : 50 % _— - -
100 %
Ta : 25 °C
Vo=12V
100.0
97.5 X
& N
N
8950 » o
Lo% ~ -
& S
S
~
92.5 <
90.0
0 10 20 30 40 50 60
Input voltage (V)
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i3A4W008A033V-001-R

(5) #h=e %} IR Efficiency vs. Temperature

Conditions Vin :

Io

Efficiency (%)

24V
50 %
100 %

100

95

90 """"""""""" —----—_

85

-60 -40 -20 0 20 40 60 80
Ambient temperature (°C)

100

97.5

95.0

Efficiency (%)

92.5

90.0
-60 -40 -20 0 20 40 60 80
Ambient temperature (°C)
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i3A4W008A033V-001-R
(5) #h#% %} IR Efficiency vs. Temperature
Conditions Vin : 24V

Io : 50 % - -
100 %

100.0

97.5

95.0

Efficiency (%)

92.5

90.0
-60 -40 -20 0 20 40 60 80 100

Ambient temperature (°C)
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i3A4W008A033V-001-R

(6) iCEh-MEWrE L RFME Start up and Drop out voltage characteristics

HEE X AEE
Output voltage vs. Input voltage

100 %
Ta : 25 °C

Conditions Io

4

[nput volftage range

Output voltage (V)
\]

5 6 7 8 9 10 11

Input voltage (V)

Input voltage range

Output voltage (V)
w

5 6 7 8 9 10 11

Input voltage (V)
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AR xF ANJEE
Input current vs. Input voltage

Conditions Io 100 %

Ta : 25 °C

6
Input voltage range
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i3A4W008A033V-001-R

(6) CEh-MEWrE L RFME Start up and Drop out voltage characteristics

HOEE x AJEE AT *F AJJEE
Output voltage vs. Input voltage Input current vs. Input voltage
Conditions Io : 100 % Conditions Io : 100 %
Ta : 25°C Ta : 25°C
Vo=12V Vo=12V
14 - ; 10
Specified range |—» Specified range {—>
12
8
§ 10 2:\ ,,,,,,,,,, e—
” =
%ﬁ 8 é 6 [ NN
S o s 5
= =] !
& :
g = |
2
v ‘V
0 0 —
6 8 10 12 14 16 18 6 8 10 12 14 16 18
Input voltage (V) Input voltage (V)
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i3A4W008A033V-001-R
2-2. PR 7E DK Standby power characteristics

Conditions Vo : 33 VDC = = = =

5 VDC == & ==
12 VDC
Ta : 25 °C
4
3
g T0:0%
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— 2
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1 i e -
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o
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& of
4
0.02 >
Ve
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0 10 20 30 40 50 60
Input voltage (V)
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i3A4W008A033V-001-R

2-3.  EEVEREFRFE  Over current protection (OCP) characteristics

AN EERATE JE) PR i A A1
Input voltage dependence Ambient temperature dependence
Conditions Vin : 9 VDC == == == Conditions Vin : 24 VDC
12 VDC === = == Ta : -40°C ——
24 VDC 25 °C —
48 VDC e s 85 °C
Ta: 25°
Vo=3.3V Vo=3.3V
4 4
rm— e — e—— -——ﬁ:—.v — ——
~ 3 I' —~~ 3
S U = /
) 7 ) 4
k) ya g /
s 2 /7 s 2 4
Z s Z
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o Y o
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i3A4W008A033V-001-R

2-3.  BEVIRESRE  Over current protection (OCP) characteristics

AT B ERATE JE) PR i A A
Input voltage dependence Ambient temperature dependence
Conditions Vin : 16 VDC == == == Conditions Vin : 24 VDC
24 VDC w0 = Ta : -40°C — -
48 VDC 25 °C — o —
Ta: 25° 85 °C
Vo=12V Vo=12V
16 16
- 12 = — el = 12 . - o r—
~ / Pl B’ /4,
) [4 P4 & /2
g y 4 7 g //.
£ /. 5 ¢
o 4 Lo o 4 Z
/7’ /
_______ A A 4
7 /
0 / 0o Y
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Output current (%) Output current (%)
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i3A4W008A033V-001-R
2-4.  HWINEH B0 NEG AR Output rise and fall characteristics

Conditions Vin : 24 VDC

Io : 0%
Ta : 25 °C

Vo — jp - _ ~
/
GND —
Vin — T
GND — | L
Vin : 10V/DIV [ Vo : 2V/DIV Vin : 10V/DIV | Vo : 2V/DIV
10ms/DIV 1s/DIV
Vo —
GND — 4
Vin —
GND — 4
Vin : 10V/DIV | Vo : 2V/DIV Vin : 10V/DIV | Vo : 2V/DIV
10ms/DIV 1s/DIV
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i3A4W008A033V-001-R
2-4.  HWINEH B0 NEG AR Output rise and fall characteristics
Conditions Vin : 24 VDC

Io : 0%
Ta : 25 °C

GND —

Vin —

GND —

Vin : 10V/DIV [ Vo : 5V/DIV Vin : 10V/DIV | Vo : 5V/DIV
10ms/DIV 1s/DIV
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i3A4W008A033V-001-R
2-4.  HWINEH B0 NEG AR Output rise and fall characteristics

Conditions Vin : 24 VDC
Io : 100 %

Ta : 25 °C
Vo=3.3V
Vo —
GND — i
Vin —
GND — 4
Vin : 10V/DIV [ Vo : 2V/DIV Vin : 10V/DIV [ Vo :2V/DIV
10ms/DIV 10ms/DIV
s e e L =
GND —
Vin —
GND — N
Vin : 10V/DIV [ Vo : 2V/DIV Vin : 10V/DIV | Vo : 2V/DIV
10ms/DIV 10ms/DIV
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2-4.

GND — | =

Vin —

GND — | .

i3A4W008A033V-001-R

HISEH B30 -S25 RS0 Output rise and fall characteristics
Conditions Vin : 24 VDC
Io 100 %
Ta : 25°C
Vo=12V
Vin : 10V/DIV [ Vo : 5V/DIV Vin : 10V/DIV [ Vo : 5V/DIV
10ms/DIV 10ms/DIV
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i3A4W008A033V-001-R

2-4. SIS B SEH TR (VE—FON/OFF=1 hr— L)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vin : 24 VDC

Io : 0 %
Ta : 25 °C
Vo=3.3V
Vo — Y, g
GND — : : e B e
Vie—= | ———
GND —
Vre : 5V/DIV | Vo :2V/DIV Vre : 5V/DIV | Vo :2V/DIV
10ms/DIV 1s/DIV

GND — ¢

Vrec — -_-.“l

GND —

Vrc : 5V/DIV | Vo : 2V/DIV Vrc : 5V/DIV | Vo : 2V/DIV
10ms/DIV 1s/DIV
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2-4.

i3A4W008A033V-001-R

HINEH E20 325 T30 (VE—MON/OFF=1 b — /L 1K)

Output rise and fall characteristics with REMOTE ON/OFF CONTROL

Conditions Vin : 24 VDC
Io : 0%
Ta : 25 °C
Vo=12V
Vo — L — -
fé Tl i i
: / T
‘ /J E T T
s
GND — 74{ - E
Vrc el N U T [ O S S SO S N O U O S SO S SO SO S
GND — F
Vrc : 5V/DIV | Vo : 5V/DIV Vrc : 5V/DIV | Vo : 5V/DIV
10ms/DIV 1s/DIV
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i3A4W008A033V-001-R

2-4. LB ERDSIE FR0RHE (UE—RON/OFF= k2 — L IRF)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL

Conditions Vin : 24 VDC

Io : 100 %
Ta : 25 °C
Vo=3.3V
Vrc —
GND —
Vrc : 5V/DIV | Vo : 2V/DIV Vrc : 5V/DIV | Vo :2V/DIV
10ms/DIV 10ms/DIV
Vo —
GND — | 5 E
Vre — F
GND — .
Vrc : SV/DIV [ Vo : 2V/DIV Vrc : SV/DIV | Vo : 2V/DIV
10ms/DIV 10ms/DIV
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i3A4W008A033V-001-R

2-4. SIS B SEH TR (VE—FON/OFF=1 hr— L)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vin : 24 VDC

Io : 100 %
Ta : 25 °C
Vo=12V
Vo —
GND —f = e
Vre —
GND —
Vrc : 5V/DIV | Vo : 5V/DIV Vrc : 5V/DIV | Vo :5V/DIV
10ms/DIV 10ms/DIV
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i3A4W008A033V-001-R

(Bfar2Z8) Fpit  Dynamic load response characteristics

Conditions Vin :

Ta 25 °C

24 VDC

To : 50% < 100%

Load current tr = tf = 100us

f=1kHz

To : 50% < 100%

Load current tr = tf'= 100us
f=1kHz

lo : 5A/DIV

Vo :200mV/DIV

Io : SA/DIV

Vo :200mV/DIV

200us/DIV

200us/DIV

To : 50% < 100%

Load current tr = tf = 100us

f=1kHz

GND — | 4

Io : 5SA/DIV

Vo : 200mV/DIV

200us/DIV
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i3A4W008A033V-001-R
2-6. Vv T I, AR Output ripple and noise waveform
Conditions Vin : 24 VDC

Io : 100 %
Ta : 25 °C

50mV/DIV 2us/DIV 50mV/DIV 2us/DIV

50mV/DIV 2us/DIV
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