PML12030A007V

BT —75

DWG.NO. C261-53-01

e 3

$
/ Tﬁﬁf s ST PR VA
/

“ 5
- . N R
2 #ﬁ 7./ ‘},7}/} e v .Z?’)“ D%

T &
!7:/’-47@;4_ ¢ i
PR 5 Rt I

TDK-Lambda



PMIL12030A007V

INDEX
1. 75 1k Evaluation Method PAGE
1.1 REERE MeEASULEINENT CITCUILS vvovevrveeeeeeeeeeeeeeeeeeeeesesseseessaseesesesseeesesesesesesesssseseesesesenens T-1

(1) ek, WEMRERE. BV v o - A X ER
Steady state characteristics, Over current protection (OCP) characteristics,
and Output ripple and noise waveform '

Q) BEIRE. EOM

Dynamic response characteristics, and Other characteristics

1.2 ERBIEMES  List of eQUIPIENT USEA ...iivieivieeeeeeee oo teeer e e eeeeeeeseeeseseeeeseenenn, T-2

2. BT — X Characteristics

2.1

2.2
2.3
2.4
2.5
2.6
2.7

BRI Steady state data
() ADEE), AFEE., BEET)

Line regulation, Load regulation, Temperature drift ............coceoiveieiiiiiieiieeeeee e, T-3
QHAEBEE, HAV v TN - ) A XBE X ANEE

Output voltage and Output ripple and noise voltage vs. Input voltage .........ccocevveevverrenennene. T-4
(3) ANEH, Zh= &t H I ERR

Input current and Efficiency vs. OUPUL CUITENT ...vevveereeeiviieirieie et e evee v ena e T-5
(4) DRt ATEE

Efficiency vs. INPUL VOILAZE ...ooveeiiiiici et ettt ee et T-6
(5) BhE 3t r—2RE

Efficiency vs. Case teMPETATUTE .....cccvoiieiieieiieiei e sttt e seesteetbsereresrssreesreerssresrsessnsans. T-7
(6) EiE), & ILEERME

Start and Stop voltage characteriStics .........cvureeiiiirieiiiiiiieeeii ettt eae e T-8
FFBE SR Standby pOWer CharacteriStics ...o....ve v ivvrirereeeeeeeeeseseeeeesise e eseeeesseeneeseenens T-9
BE RN 7 MEHE Warm up voltage drift cCharacteristics ..........ovvrvrveeuiueeivieeeeeeeerieneenen. T-9
WEFLIRFEREME  Over current protection (OCP) characteriStics ..........overevrereesrorernenenns T-10
HASES EA 326 TADEHE  Output rise and fall characteristics ........o..oovoveveieeennnce. T-11
WEGE (BTWEE) M Dynamic load response characteristics .........oo.vvererrreecreerrnnens. T-15
H AU 7 v JAXYEFE Output ripple and 10ise WaVeTOrM .......o.oveveeeere e eeeeeeeeeeeeeeen T-16

LS Terminology used

Definition
Vin e ANTIEE Input voltage

Vo o e HEE Output voltage
V ONJOEF w-eeevene ON/OFF &£ ON/OFF voltage

Iim o ATIETR Input current

Io B Output current

Ta e JE R B Ambient temperature

Te e r— 2R E Case temperature

£ e B Frequency

TDK-Lambda



PML12030A007V

1. 7 5 Evaluation Method
1.1 HIE R ¥ Measurement Circuits

(1) FREEME, BERRERE. HAO) v T - A R
Steady state characteristics, Over current protection (OCP) characteristics,
and Output ripple and noise waveform

Controlled temp . chamber

£ :50mm
Fuse ﬁ
) VIN VOUT
20A ]
SENSE
Rl ON/OFF
C1 Cc2 C3
Vin —ZZ ’ f— Load
Va PML12030A007V - T
SW TRIMC “
//
GND GND
Oscilloscope
PGOOD SHARE NC Bandwidth : 100 MHz
L O— -
1.5m 50Q
Coaxial Cable
C1 : 22pF Ceramic Capacitor X 7 Parallel R1 :4.7kQ
C2 : 0.1pF Ceramic Capacitor R2 :Vo=0.7V - Open
C3 : 100pF Ceramic Capacitor X 3 Parallel ‘Vo=1.2V - 14k Q
C4 . 4700pF Ceramic Capacitor ‘Vo=2.0V - 538k Q
R3:50Q

(2) WELE. £OMm

Dynamic response characteristics, and Other characteristics

) VIN VOUTIj
SENSE
ON/OFF c2l ca | /gﬂ
PML12030A007V = 4 =& Foad
TRIMC
R2
GND - GNDC
PGOOD SHARE NC Current Probe
O_.
C1 : 22yF Ceramic Capacitor X 7 Parallel R1:4.7kQ
C2 : 0.1pF Ceramic Capacitor R2 :Vo=0.7V - Open
C3 : 100pF Ceramic Capacitor X 3 Parallel Vo=12V - 14k Q

Vo=2.0V -5.38kQ

TDK-Lambda T-1



1.2 FEREIERES List of equipment used

PML12030A007V

EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DC POWER SUPPLY KIKUSUI PWRS800L
2 | CARBON PLATE RHEOSTATS YAMABISHI ELECTRIC RC-3
3 | DYNAMIC DUMMY LOAD KEISOKU GIKEN ELL-1005
4 | DATA ACQUISITION / SWITCH UNIT AGILENT 34970A
5 | SHUNT RESISTER YOKOGAWA ELECT. 2215
6 | CONTROLLED TEMP. CHAMBER ESPEC CORP. SU-261
7 | DIGITAL PHOSPHOR OSCILOSCOPE TEKTRONIX TDS3012
8 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DL9040L
9 | CURRENT PROBE YOKOGAWA ELECT. 701930
10 | HYBRID RECORDER YOKOGAWA ELECT. MV230
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2, Bl — & Characteristics

2.1 B#4FE Steady state data

PML12030A007V

() ADZEE), ARMEE), IREZE) Line regulation, Load regulation, Temperature drift

| Vo=0.7V |

1. Line regulation and Load regulation

Conditions Te :25C
Air Velocity : 1m/s

To \ Vin 8VDC 12VDC 14VDC Line regulation
0% 0.7003V 0.7004V 0.7004V 0.1lmV 0.014%
50% 0.7001V 0.7001V 0.7001V 0.0mV 0.000%
100% 0.6996V 0.6997V 0.6998V 0.2mV 0.029%
Load 0.7mV 0.7mV 0.6mV
regulation| 0.100% 0.100% 0.086%
2. Temperature drift Conditions Vin :12VDC
Io :100%
Air Velocity : 1m/s
Tc -40°C +25°C +115°C Temperature stability
Vo 0.7006V 0.6997V 0.6982V 2.4mV I 0.343%
| Vo=1.2V |
1. Line regulation and Load regulation Conditions  Tc¢ :25C
Air Velocity : 1m/s
To\ Vin 8VDC 12VDC 14VDC Line regulation
0% 1.2075V 1.2076V 12076V 0.lmV 0.008%
50% 1.2071V 1.2071V 1.2071V 0.0mV 0.000%
100% 1.2065V 1.2067V 1.2068V 0.3mV 0.025%
Load 1.0mV 0.9mV 0.8mV
regulation| 0.083% 0.075% 0.067%
2. Temperature drift Conditions  Vin :12VDC
TIo :100%
Air Velocity : 1m/s
Tc -40°C +25°C +115°C Temperature stability
Vo 1.2079V 1.2067V 1.2068V 1.1mV ] 0.092%
| Vo=2.0V |
1. Line regulation and Load regulation Conditions  Te¢ :25C
Air Velocity : 1m/s
Io\ Vin 8VDC 12VDC 14VDC Line regulation
0% 1.9978V 1.9977V 1.9978V 0.lmV 0.005%
50% 1.9976V 1.9977V 1.9978V 0.2mV 0.010%
100% 1.9968Y 1.9974V 1.9975V 0.7mV 0.035%
Load 1.0mV 0.3mV 0.3mV
regulation| 0.050% 0.015% 0.015%
2. Temperature drift Conditions Vin :12VDC
Io :100%
Air Velocity : Im/s
Tc -40°C +25°C +115°C Temperature stability
Vo 1.9991V 1.9974V 2.0001V 2.7mV l 0.135%
TDK-Lambda T-3



QHENEE. HAOV v T A4 XEBE I ANEE
Output voltage and Output ripple and noise voltage vs. Input voltage
Conditions o : 100 %

| Vo=0.7V |

Output voltage (V)
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| Vo=2.0V |

Output voltage (V)
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Te : -40 C ———=
: 25C e
2115 °C —_—

Air Velocity : 1 m/s
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(3) ATIEHL, 2= x5t HIIER

Input current and Efficiency vs. Output current

Conditions Vin :

Efﬁ01ency

————————————————————————————————————————————————————————————————————————————— —

15

12

Input current (A)

Output current (%)

12

Input current (A)

.__.__.J.__ — .
——— + — — .

_______ Efﬁmency ,,,,,, I T

0 20 40 60 80 100
Output current (%) (30A)
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(4) 30 K AT BIE
Efficiency vs. Input voltage

PMIL12030A007V

50 %
: 100 %

Conditions 1o

Tc

Air Velocity :

| Vo=0.7 V|
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) DE X r—RRE

Efficiency vs. Case temperature

| Vo=0.7V |

1

Efficiency (%)

00

Conditions Vin

Io

12 VvDC
50 %
0 100 %
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(6) By, EILEERE
Start and Stop voltage characteristics

HEE i ALEE
Output voltage vs. Input voltage

PML12030A007V

Conditions Io : 100 %
Te : 25°C
Vo : 07V —
212V =
20V
Air Velocity : 1 m/s
2.5 : ‘ [
Input voltajge range { —
20 1;—---«---‘ --------- -jP--f——-—Ef—*-—*—ﬁ-‘—‘-'-—
2 ! O r
| bl
% 1.5 —l e S 1: fffffffffffffffffffffffffffff
S NN S I RS SN S
> r | ] r |
S 1.0 o fro b e R
& | ﬁ | '
= ‘ ] : i
) 3 3 3 !
0.5 -l/ S I vy S 1( ffffffffffffffffffffffffffffff
| ; T ‘
0.0 ! ! ! !
3 4 5 6 7 8 9 10
Input voltage (V)
ANEW i ASEE
Input current vs. Input voltage
Conditions  Io : 100 %
Te: 25°C
Vo : 07V —
12v ————
20V =
Air Velocity :© 1 m/s
16 . : ; | !
17 O hlputyohagerange}ﬂ ,,,,,,,,,,,,,,,
| ‘ ] |
g 12 I¥
= 10 %
o
= 8 }
Q
s 6
5
= 4
2
0
3 4 5 6 7 8 9 10
Input voltage (V)
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2.2 R Rt

Standby power characteristics

Standby power (W)

3.0

0.0

2030A007V

Conditions Te 25 C
Vo : 07V —
' C 12V -
20V —

Air Velocity : 1 m/s

8 9 10 11 12 13 14 1
Input voltage (V)

23 B\ FU 7 MR
Warm up voltage drift characteristics

Output voltage drift (%)

0.5
04
0.3
02
0.1
0.0
-0.1
-0.2
-0.3
=04
-0.5

Time (hours)

TDK-Lambda

Conditions Vin : 12 VDC
Vo 12V
To : 100 %
Ta : 25T
Air Velocity : 1 m/s
q
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2.4 B EFIRERE

Over current protection (OCP) characteristics

AT B

Input voltage dependence

8§ VDC ————

12 VDC

;14 VDC  ~—me
Te : 25 C

Air Velocity : 1 m/s

| Vo=0.7V |

Conditions Vin :

Output voltage (V)

160 200 240 280

0 40 80 120

Output current (%o)
| Vo=12V |
15 1 1 1 ! . 1 1
SR N R R B
oo O~
e e
S IR G
206 bt b T
B g
303 B <l R e e
1 3
0.0 -

0 40 80 120 160 200 240 280
Output current (%)

2.5 : : : . 1
=0 S N D N N N O O
Z T
2 B
T e e e e e P e
S Y

T R DU S -t~ S A AU SO R S R
5 1.0 AN ‘
g pr.d
o 05 R s e e S
: /1 .
0.0 ko :

0 40 80 120 160 200 240 280
Output current (%o)
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— A REREE

Case temperature dependence
Vin: 12 VDC"
Tc @ 40 C

Conditions
Air Velocity :
| Vo=0.7V |
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25 WAL HL ERY, XBL TR Kk

Output rise and fall characteristics

Vo=0.7V

PMIL12030A007V

Vin : 12 VDC
Io @ 0%
Te :25C
Air Velocity : 1 m/s

Conditions

. : ,

-

Vin:10V/DIV

| :VO:O.SV/‘DIV:

Vinl0VDIV | Vo:05V/DIV

2ms/DIV

20s/DIV

| Vo=1.2V |

Vo —

GND —r

Vin— ... 1. e o e s euriten:

GND —

i
i

N 10V/DIV

| Vo:dSV/DIV

Vi 10V/DIV | Voi0.5V/DIV

2ms/DIV

20s/DIV

| Vo=2.0V |

GND —

e

Vin:10V/DIV

[ Vo:0.5V/DIV

Vi l0VDIV | Vo:0.5V/DIV

2ms/DIV

20s/DIV

TDK-Lambda
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25HAEH ER D LB TR Ktk

Output rise and fall characteristics

GND —

Vo=0.7V

PML12030A007V

Conditions Vin : 12 VDC

To :100%
Te :25°C
Air Velocity : 1 m/s

Vin = .. . L e

GND —

Vm10V/DIV | Vo:0.5V/DIV

Vi l0VDIV | Vo.0.5V/DIV

2ms/DIV

200us/DIV

GND —

Vin —|.

Vo=12V

Vi I0VDIV | Vo:0.5V/DIV.

Vin10VDIV | Vo:0.5V/DIV

2ms/DIV

200us/DIV

Vo=2.0V

GND —

Vin —|..

Vi 10V/DIV | V0:0.5V/DIV

Vm10VDIV | Vo:0.5V/DIV

2ms/DIV

200us/DIV

TDK-Lambda
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25 WNSH ERY . LB TR Rk

PMIL12030A007V

(U *&— T ON/OFFH)

Output rise and fall characteristics with Remote ON/OFF

| Vo=0.7V

Vo —

GND —
V ON/OFF

GND — |- - -

Vin :12VDC
Io : 0%
Tec :25C
Air Velocity : 1 m/s

Conditions

V ON/OFF:10V/DIV | Vo:0.5V/DIV

V ON/OFF:10V/DIV | Vo0:0.5V/DIV

2ms/DIV

20s/DIV

Vo=12V |

GND —
V ON/OFF

GND —

3 ONJOFE:10V/DIV | Vo:0.5V/DIV

V ON/OFF:10V/DIV | Vo0:0.5V/DIV

2ms/DIV

20s/DIV

Vo=20V

Vo —1~

GND —
V ON/OFF
=

GND —

V ONJOFF:10V/DIV | Vo0:0.5V/DIV.

V ON/OFE:10V/DIV | Vo:0.5V/DIV _

2ms/DIV

20s/DIV

TDK-Lambda
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25 AL B30 . LB T Y Feie (U E— b ON/OFFHEF)
Output rise and fall characteristics with Remote ON/OFF

| Vo=0.7V |

Vo —

GND —
V ON/OFF
=

Vin : 12 VDC
Io :100%
Te :25°C
Air Velocity : 1 m/s

Conditions

V ONJOFF:10V/DIV | Vo:0.5V/DIV

V ONJOFF:10V/DIV | Vo:0.5V/DIV

2ms/DIV

200ps/DIV

Vo=12V

GND —
V ON/OFF

GND — |-

YV ONJOFF:10V/DIV | Vo:0.5V/DIV

V ON/OFF:10V/DIV | Voi0.5V/DIV

2ms/DIV

200us/DIV

| Vo=2.0V

GND —
V ON/OFF

GND — |-

V ONJOFF-10V/DIV | Voi0.5V/DIV

V ON/OFF:10V/DIV | Vo0.5V/DIV.

2ms/DIV

200us/DIV

TDK-Lambda
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26 BELE (AWRE) Kk

Dynamic load response characteristics :
Conditions  Vin: 12VDC
Tc: 25°C
Air Velocity : 1 m/s

| Vo=0.7V |

Load current tr = tf = 100us
Io 25% < 75% f=1kHz

[0:20A/DIV Vo0:0.2V/DIV
200us/DIV

| Vo=12V |

Load current tr = tf = 100us
l025% & 75% =1kHz

Io—1|. ...
GND —>]
T0:20A/DIV Vo:0.2V/DIV
200us/DIV
| Vo=2.0V |

Load current tr = tf = 100us
I025% & 75% =1kHz

To:20A/DIV Vo0:0.2V/DIV
200us/DIV
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2IWEAY T T A R

Output ripple and noise waveform

Conditions Vin : 12 VDC
Io : 100%

Te : 25°C

Air Velocity : 1 m/s

Vo=0.7V

ki ontekni

10mV/DIV ] 1us/DIV !

10mV/DIV | 1us/DIV
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