16A24014A033V-001-R

EVALUATION DATA

BT — 4

TDK-Lambda WC037-53-01A  1/41



1.

i6A24014A033V-001-R
INDEX

HIZEH¥E Evaluation Method
1-1. JHIEEIE Measurement CITCUILS =+« + s+ o s oo sesesonsesosoronctoroncncnsossncassonns 3
(1) SRFIE | FPERFE D RRIE, BB R Y 7 NI £ O ArME
Steady state, Standby power, Warm up voltage drift and Other characteristics
Q) V7, /AR Output ripple and noise waveform
1-2. fEHBIEMSS List of CQUIPMENt USEd *+ s s e ereneseerenestttuniitttenitecennnes 4

BT —#  Characteristics
2-1. F#FFPE  Steady state characteristics

(1) AJ7-&faf-{REEZHE) Regulation - line and load, Temperature drift ««ceeseeeeeees 5
Q) HAEE-H D)7 N I AXEIE K ANJJEIE
Output voltage and Output ripple and noise voltage vs. Input voltage =<+ ececeeec-- 7
(3) AJ1&EWE-%h= %t Hi/1&E¥E Input current and Efficiency vs. Output current =« «««++ 10
4) §<‘jJ$ Xt ANSTEE Efficiency vs. Input voltage «««cecsceseeceseececenceaeeenens 13
%) hER % 1R Efficiency vs. Temperature = +eeeeceeeeecceeceeceectsetcctccanens 16
(6) HLEN-HEWrEE [ HFME Start up and Drop out voltage characteristics ++eeeseesseeseeee 19
2-2. IR U Standby power characteristics e ssseeeesssssreccencceeeceanasanncnes 22
2-3. IEFEIRLFERFME  Over current protection (OCP) characteristics ««+seesseeesseresceenees 23
2-4. HASIH B30 -SrB F230EFE  Output rise and fall characteristics =+« eeseereeeseeeees 26
2-5. IEPEISE (AMEZE) FHPE Dynamic load response characteristics == «+seessreeseeeesees 38
2-6. WAV T JAXPH Output ripple and noise waveform ceeceeeeeecceeceaeeeeee. 40

fEFE 5 Terminology used

EF Definition

Vin e AJJEJE  Input voltage

Vo oo Hi7J#E)E  Output voltage

Vre oo RCEHE  RC voltage

lin  «eee- ANJJEE  Input current

o =eee- tH /18P Output current

Ta  ee-- JEIBHIEE  Ambient temperature
£ o e FE B #K Frequency

X OMHEERMFICRB TR R THY, ZHEEL TEEBZIENET,
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i6A24014A033V-001-R

1. JEH¥E Evaluation Method
1-1. JIE[EIE Measurement Circuits
(1) FRRIE | FPBEEE DR ME IR 7 MRFIE, £ O RrME
Steady state, Standby power, Warm up voltage drift and Other characteristics

Controlled temp. chamber
i6A24014A033V-001-R
o lS (L 2y
Vin(+) Vout(+)
\\
. 25A ~]
Vin Cll+
SENSE(+) C

C2| C3
g O gLoad

RTRIM

P Vink)  rppv ¢

[\

/
RC Vout(-)

Current Probe

Q) B AV T JAXEEPRTE Output ripple and noise voltage and waveform

Controlled temp. chamber
16A24014A033V-001-R
. £
Vin(+) Vout(+)
25A F ~——_
Vin Clle SENSE(+)(

C2| C3
J— § Load
) Vin(-) TRIM C
lQTRIM
RC Vout(-)
(r Oscilloscope
| . . Bandwidth:100MHz
/: 50mm | 1.5m 500 Cable
Cl : 120pF Electrolytic Capacitor
C2 : 22uF Ceramic Capacitor
C3 : 1000pF Ceramic Capacitor
C4 : 4700pF Ceramic Capacitor

Rl : 50Q
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i6A24014A033V-001-R

1-2. fEHREMKSE List of equipment used

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054 / DL9040L
2 | DIGITAL STORAGE OSCILLOSCOPE LeCroy 6050A
3 | DIGITAL MULTIMETER AGILENT 34970A
4 | CURRENT PROBE YOKOGAWA ELECT. 701929
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | DYNAMIC DUMMY LOAD TAKASAGO FK-600L
7 | DC POWER SUPPLY KIKUSUI PWRS00L
8 | CONTROLLED TEMP. CHAMBER ESPEC SU-641
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i6A24014A033V-001-R

2. ¥t —4&  Characteristics

2-1 §#FFME  Steady state data
() A1 E), AWAHE), IEEEZH) Regulation - line and load, Temperature drift

Vo0=3.3V | 1. Regulation - line and load Condition Ta : 25 °C
Io \ Vin 9VDC 12VDC 24VDC 40VDC Line regulation
0% 3.314V 3.314V 3.314V 3.313V ImV 0.030%
50% 3.303V 3.303V 3.303V 3.304V ImV 0.030%
100% 3.292V 3.291V 3.290V 3.288V 4mV 0.121%
Load 22mV 23mV 24mV 25mV
regulation | 0.667% | 0.697% | 0.727% | 0.758%
2. Temperature drift Conditions Vin : 24 VDC
TIo : 100 %
Ta -40°C 25°C 85°C Temperature stability
Vo 3.275V 3.290V 3.295V 20mV 0.606%
1. Regulation - line and load Condition Ta : 25 °C
Io \ Vin 9VDC 12VDC 24VDC 40VDC Line regulation
0% 5.028V 5.029V 5.030V 5.031V 3mV 0.060%
50% 5.011V 5.011V 5.012V 5.012V ImV 0.020%
100% 4.995V 4.994V 4.992V 4.988V 7mV 0.140%
Load 33mV 35mV 38mV 43mV
regulation | 0.660% | 0.700% | 0.760% | 0.860%
2. Temperature drift Conditions Vin : 24 VDC
TIo : 100 %
Ta -40°C 25°C 85°C Temperature stability
Vo 4.965V 4.992V 5.004V 39mV 0.780%
Vo=12V | 1. Regulation - line and load Condition Ta : 25 °C
Io \ Vin 16VDC 24VDC | 40VDC Line regulation
0% 12.076V | 12.082V | 12.084V 8mV 0.067%
50% 12.036V | 12.036V | 12.033V 3mV 0.025%
100% 11.995V [ 11.991V | 11.977V 18mV 0.150%
Load 8ImV 91mV 107mV
regulation | 0.675% | 0.758% | 0.892%
2. Temperature drift Conditions Vin : 24 VDC
TIo : 100 %
Ta -40°C 25°C 85°C Temperature stability
Vo 11.932V | 11.991V | 12.018V 86mV 0.717%
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i6A24014A033V-001-R

2. ¥t —4&  Characteristics

2-1 §#FFME  Steady state data
() A1 E), AWAHE), IEEEZH) Regulation - line and load, Temperature drift

Vo=15V | 1. Regulation - line and load Condition Ta : 25 °C
Io \ Vin 19VDC 24VDC 40VDC Line regulation
0% 15.081V | 15.091V | 15.094V | 13mV 0.087%
50% 15.034V | 15.034V | 15.029V SmV 0.033%
100% 14.984V | 14.978V | 14.960V 24mV 0.160%
Load 97mV 113mV 134mV
regulation | 0.647% 0.753% | 0.893%
2. Temperature drift Conditions Vin : 24 VDC
Io : 100 %
Ta -40°C 25°C 85°C Temperature stability
Vo 14.904V | 14.978V | 15.020V | 116mV [ 0.773%
Vo0=24V | 1. Regulation - line and load Condition Ta : 25 °C
Io \ Vin 28VDC 36VDC | 40VDC Line regulation
0% 24.145V | 24.155V | 24.157V 12mV 0.050%
50% 24.086V | 24.081V | 24.084V SmV 0.021%
100% 24.020V | 24.005V | 24.003V 17mV 0.071%
Load 125mV 150mV 154mV
regulation | 0.521% 0.625% | 0.642%
2. Temperature drift Conditions Vin : 36 VDC
Io :100 %
Ta -40°C 25°C 85°C Temperature stability
Vo 23.877V | 24.005V | 24.055V | 178mV 0.742%
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i6A24014A033V-001-R

(2) HABIE-H DY T IV A XEIE 5k AJTEE

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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i6A24014A033V-001-R
(2) HABIE-H DY T IV A XEIE 5k AJTEE

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

Conditions Io : 100 %
Ta : -40 °C = = =
25 °C =—— - =

85 °C
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i6A24014A033V-001-R
(2) HABIE-H DY T IV A XEIE 5k AJTEE

Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions Io : 100 %
Ta : -40 °C = = =
25 °C =—— = =

85 °C
Vo=24V
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i6A24014A033V-001-R

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

Conditions Vin: 9 VDC = = =

12 VD(C === = =
24 VDC
: 40 VDC — —
Ta : 25 °C
Vo=3.3V
) e 1 1 1 100
Ejfﬁcienjcy *
P U il B b 0
~ /
\<: i — — —— - s C—— — = g
= _ :
= 8 .
(&) / 5
: =
: / - s
4 / Iin m - —’ . o
/ - = - L —
- . ’
- T | e
- - o = |
J .—; . ’ : ’ E— i_ _ —j E—
0 ? 0 60 80 100
14A
Output current (%) (14A)
"’ | % | 1 100
"'-’—'.1: == ‘—;'-&—. &'_' =
=~ . i ‘
12 ~ | .
’ —
< — Efficiency )
f =X
5 y 7~ :
: e 80 3
- / - 2
2. . - E
E Iln’ - - ’/ . - °
4 - " "
- - -
- / 1
= _
() |lea—r ; ; )
0 ? 0 60 80 100

Output current (%) (144)

TDK-Lambda 10/41



i6A24014A033V-001-R

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

Conditions Vin : 16 VDC === = ==
. 24 VDC
40 VDC =——

Ta : 25°C
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i6A24014A033V-001-R
(3) AJyEL-#h= %t H /)& Input current and Efficiency vs. Output current

Conditions Vin : 28 VDC == : =
;36 VDC
40 VDC ==

Ta : 25 °C
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i6A24014A033V-001-R
(4) #h= xt ANJ)FE/E Efficiency vs. Input voltage

Conditions Io : 50 % = =— =
100 %
Ta :  25°C
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4) ZhF %k AJ)BEE  Efficiency vs. Input voltage

i6A24014A033V-001-R

Conditions Io : 50 % = = =
: 100 %
Ta : 25 °C
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4) ZhF %k AJ)BEE  Efficiency vs. Input voltage

i6A24014A033V-001-R

Conditions Io : 50 % = = =
: 100 %
Ta : 25 °C
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Efficiency (%)

i6A24014A033V-001-R

(5) #h=: %t iEJE Efficiency vs. Temperature

Conditions Vin: 24 V
ITo : 50 %
: 100 %
Vo=3.3V
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i6A24014A033V-001-R

(5) #h=: %t iEJE Efficiency vs. Temperature

Conditions Vin : 24 V
ITo: 50% = =—=—
: 100 %
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i6A24014A033V-001-R

(5) #h=: %t iEJE Efficiency vs. Temperature

Conditions Vin: 36 V
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i6A24014A033V-001-R

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

HOEE x ATEE 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=3.3V Vo=3.3V
4 3 8 3
[nput voltage range Input voltage range
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i6A24014A033V-001-R

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

HOEE x ATEE 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
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i6A24014A033V-001-R

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

HOEE x AEE 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=24V Vo=24V
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i6A24014A033V-001-R

2-2. PR 7E DK Standby power characteristics

Conditions Vo : 33 VDC= = =
5 VDC =— - =
12 VDC
15 VDC == =
: 24 VDC == = =
Ta : 25 °C
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i6A24014A033V-001-R

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

ATVEERAFM JE) PR IR A A7
Input voltage dependence Ambient temperature dependence
Conditions Vin : 9 VDC == == = Conditions Vin : 24 VDC
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i6A24014A033V-001-R

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

AT BT JE) PR i A A
Input voltage dependence Ambient temperature dependence
Conditions Vin : 16 VDC === = = Conditions Vin : 24 VDC
: 24 VDC Ta : 40 °C == == =
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i6A24014A033V-001-R

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

AT B ERATE JE) DR BE AR A7
Input voltage dependence Ambient temperature dependence
Conditions Vin : 28 VDC === = = Conditions Vin : 24 VDC
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i6A24014A033V-001-R

2-4.  WHANEH BV SIH F0RHE Output rise and fall characteristics

Conditions Vin : 24 VDC
TIo : 0 %
Ta : 25 °C
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2-4.

GND —

Vin —

GND —

GND —

Vin —

GND —

i6A24014A033V-001-R

HISEH B30 -S25 RS0 Output rise and fall characteristics

Conditions Vin : 24 VDC
TIo : 0 %
Ta : 25 °C
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i6A24014A033V-001-R
2-4.  WHANEH BV SIH F0RHE Output rise and fall characteristics

Conditions Vin : 36 VDC

Io : 0 %
Ta : 25 °C
Vo=24V
o 1D e R Tl
Vo — f/
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GND —
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10ms/DIV 2s/DIV
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i6A24014A033V-001-R
2-4.  WHANEH BV SIH F0RHE Output rise and fall characteristics

Conditions Vin : 24 VDC

To : 100 %
Ta : 25 °C
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2-4.

GND —

Vin —

GND —

GND —

Vin —

GND —

i6A24014A033V-001-R

HINES B30 - 2B F230FE%E  Output rise and fall characteristics
Conditions Vin : 24 VDC
ITo : 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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i6A24014A033V-001-R
2-4.  WHANEH BV SIH F0RHE Output rise and fall characteristics

Conditions Vin : 36 VDC

Io : 100 %
Ta : 25 °C
Vo=24V
o114 10w/ div ¢ 10wy
VO g j
GND — —-/ |
Vin ) L. k
L
GND — | «mm— {
Vin : 20V/DIV | Vo : 10V/DIV Vin : 20V/DIV I Vo : 10V/DIV
10ms/DIV 10ms/DIV

TDK-Lambda 31/41



i6A24014A033V-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: 0%
Ta : 25 °C

GND —

Vrc —| |

GND —

Vrc : 5V/DIV | Vo : 2V/DIV Vrc : 5V/DIV | Vo : 2V/DIV
10ms/DIV 2s/DIV

1 8 Vi

GND —

Vrec —

GND —

Vrc : 5V/DIV | Vo : 2V/DIV Vrc : 5V/DIV | Vo : 2V/DIV
10ms/DIV 2s/DIV

TDK-Lambda 30/41
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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
TIo : 0 %
Ta : 25 °C
Vo=12V
T8 sk il Et
Vo — /
f";..r
/
GND — i
Vrc —
GND —
Vrc : 5V/DIV | Vo : 5V/DIV Vrc : 5V/DIV | Vo : 5V/DIV
10ms/DIV 2s/DIV
Vo=15V
Ty sk o g
VO - f K
GND —
Vrc —
GND —
Vrc : 5V/DIV | Vo : 10V/DIV Vrc : 5V/DIV | Vo :10V/DIV
10ms/DIV 2s/DIV
TDK-Lambda 33/41




2-4.

GND —

Vrec —

GND —

i6A24014A033V-001-R
HANES EA0 35 F 30kt (V& —hON/OFF= b — L i)

Output rise and fall characteristics with REMOTE ON/OFF CONTROL

Conditions Vin : 36 VDC
TIo : 0 %
Ta : 25 °C
Vo=24V
£ \
/ \¥
B
Vrc : 5V/DIV | Vo :10V/DIV Vrc : 5V/DIV I Vo : 10V/DIV
10ms/DIV 2s/DIV
TDK-Lambda 34/41
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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
T 10/ v - 10w e
Vo — /
GND —
Vrc = |
GND —
Vrc : 5V/DIV | Vo : 2V/DIV Vrc : 5V/DIV | Vo : 2V/DIV
10ms/DIV 10ms/DIV
T 10wy i = 1 10w/
Vo — /
/
.n’f
GND —
Vre —| .
GND —
Vrc : 5V/DIV | Vo : 2V/DIV Vrc : 5V/DIV | Vo : 2V/DIV
10ms/DIV 10ms/DIV
TDK-Lambda 35/41
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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=12V
Lo 1 Oy Ll 1 O el
Vo — /
£
GND — /
Vrc —
GND —
Vrc : 5V/DIV | Vo : 5V/DIV Vrc : 5V/DIV | Vo :5V/DIV
10ms/DIV 10ms/DIV
Vo=15V
- 1 D el T 1 0ms/chv
Vo — P ams
GND —
Vre —
GND —
Vrc : 5V/DIV | Vo : 10V/DIV Vrc : 5V/DIV | Vo : 10V/DIV
10ms/DIV 10ms/DIV

TDK-Lambda 36/41
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2-4. SIS B SEH TR (VE—FON/OFF=1 hr— L)
Output rise and fall characteristics with REMOTE ON/OFF CONTROL
Conditions Vin : 36 VDC

Io : 100 %
Ta : 25 °C
Vo=24V
-1 1Oy A 1 Ol
Vo — /
r'r.j
GND — | - re———
Vrc —
GND —
Vrc : 5V/DIV | Vo : 10V/DIV Vrc : 5V/DIV | Vo : 10V/DIV
10ms/DIV 10ms/DIV

TDK-Lambda 37/41



Conditions Vin :
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(Bfar2Z8) Fpit  Dynamic load response characteristics

Ta : 25 °C

24 VDC

Load current tr = tf = 100us

Load current tr = tf=100us

Io : 50% © 100% f=1kHz Io : 50% < 100% f=1kHz
T e/ dv T Al dv
Vo— | — = ; e \.
L L
Io—
GND —
lo : SA/DIV Vo :200mV/DIV Io : SA/DIV Vo :200mV/DIV
200us/DIV 200us/DIV

Load current tr = tf = 100us Load current tr = tf = 100us
Io : 50% < 100% f=1kHz To : 50% < 100% f=1kHz
- P00 T BV
VO —_ e \_——-—- \\—.-—o —_— Faiiikiaias e, iaiasdtadai -
T s = X .y
L L
Io —
GND —
lo : SA/DIV Vo :200mV/DIV lo : SA/DIV Vo :200mV/DIV
200us/DIV 200us/DIV

TDK-Lambda

38/41
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2-5. WSS (ARTAZE) Bt Dynamic load response characteristics

Conditions Vin : 36 VDC
Ta : 25 °C

Load current tr = tf = 100us
To : 50% © 100% f=1kHz

Lo 1 200 dv

Io—

GND —

Io : SA/DIV [ vo:200mv/DIV
200us/DIV

TDK-Lambda 39/41
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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

N/ N

nnanannanal lIaAanndqnn A
\J \J \‘v'):( \v_; \J \ L NN NN N AN

50mV/DIV 2us/DIV 50mV/DIV 2us/DIV
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2-6. Vv T I, AR Output ripple and noise waveform

Conditions Vin : 36 VDC
Io : 100 %
Ta : 25 °C

T NEddy

50mV/DIV 2us/DIV

TDK-Lambda 41/41



