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ffEFHFE 5 Terminology used

TEF% Definition

Vin  eeeee AJ17EJE  Input voltage

Vo  seeee H 18+ Output voltage

EN oo EN#nf#JE  EN pin voltage
lin  ceeee AJ]7E % Input current

o ceeee Hi 778t Output current

Ta  -ee- FEIFIRE  Ambient temperature

X OHHRIERMFICBITLHERTHY, ZHELL TEEZANET,

Test results are reference data based on our measurement condition.
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HIE ¥ Evaluation Method
1.1 HEREE Measurement Circuits

HEEEE1 Measurement Circuit 1

o HRERE Steady state data

o HHETE )RR Standby power characteristics

o JHERYT MM Warm up voltage drift characteristics

o IR ERE Over current protection (OCP) characteristics

o AV NI AXWHz  Output ripple and noise waveform

al Thermal control chamber
wE TITL oo oot .
R1 1JB12060A006V

|
R2| R3| R4 | :
: SDAT FAULT |
; SCLK SYNC |
Host | |
Controller | SALT SHARE |
I PGOOD [
| Nl
I
r——r——————-- |
t Vin Vout (X T
Fl | EN
| Sense(+) ™~ !
| TRIM |
| ADDR |
| J I
L PSET - = I g
EZ [ ; o) o3| ! g Load
| — Rrrim Rappr |
| Cl |
|
¢ SGND Sense(-)
[ =1
| \ GL\I\D L |
| | Oscilloscope
: | Bandwidth : 100 MHz
|
- it
T T et TP T 1sms0Q RS
Coaxial Cable
T
C1 : 22pF Ceramic Capacitor x 6 Parallel RI,R2,R3,R4 : 10kQ
C2 : 100uF Ceramic Capacitor x 10 Parallel Ririv 1 52.3kQ
C3 : 0.1uF Ceramic Capacitor Rappr : Open
C4 : 4700pF Ceramic Capacitor RS 1 50Q
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HIEFI#2 Measurement Circuit 2
S WARVASE s/ UL S5
S ARVASE /AL S
o R PR R

Output rise characteristics

Output fall characteristics

iJB12060A006V-***-R

Over voltage protection (OVP) characteristics

o EPEIE (BfiAZ) FiE Dynamic load response characteristics

/gﬂ Load

1JB12060A006V
SDAT FAULT
SCLK SYNC
Host
Controller SALT SHARE
PGOOD
—3S O\ o MN Vin Vout (3
+
TRIM ense(+)
ADDR
Vin = = PSET g —
e - R oo 2 C3
Cl TRIM
N
C1 : 22pF Ceramic Capacitor x 6 Parallel RI,R2,R3,R4 : 10kQ
C2 : 100uF Ceramic Capacitor x 10 Parallel Ririv 1 52.3kQ
C3 : 0.1uF Ceramic Capacitor Rappr : Open
C4 : 4700pF Ceramic Capacitor
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1.2 fHEHRERMKSS List of equipment used
EQUIPMENT USED MANUFACTURER MODEL NO.
1 | DIGITAL STORAGE OSCILLOSCOPE National Insturument PXI-5112
2 | DIGITAL MULTIMETER Agilent 34901A
3 | DIGITAL MULTIMETER National Insturument PXI1-4070
4 [ CURRENT PROBE Tektoronix TCP303
5 | DYNAMIC DUMMY LOAD Chroma 63303
6 | DC POWER SUPPLY Chroma 62012P-80-60
7 | THERMAL CONTROL Thermonics T-2500E
8 | DIGITAL STORAGE OSCILLOSCOPE YOKOGAWA ELECT. DLM2054
9 | DIGITAL STORAGE OSCILLOSCOPE Lecroy DS-4354M
10 | CARBON PLATE RHEOSTATS YAMABISHI ELECTRIC RC-3
11 | SHUNT RESISTER YOKOGAWA ELECT. 2215
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2. ¥t —%& Characteristics

2.1 FRePE Steady state data

(1) AN EH), AfrZlHE), IREZE) Line regulation, Load regulation, Temperature drift

Vo=0.6 V

1. Line regulation and Load regulation

Condition Ta :25C
Io \ Vin 8VDC 12VDC 14VDC Line regulation
0% 0.5995V 0.5990V 0.5989V 0.6mV 0.1%
50% 0.6004V 0.6000V 0.6002V 0.4mV 0.1%
100% 0.6002V 0.6001V 0.6000V 0.2mV 0.0%
Load 0.9mV 1.1mV 1.3mV
regulation 0.2% 0.2% 0.2%
2. Temperature drift Conditions  Vin :12VDC
Io : 100%
Ta -40°C +25C +85°C Temperature stability
Vo 0.6004V 0.6001V 0.5993V 1.1lmV I 0.2%
Vo=1.0V
1. Line regulation and Load regulation Condition Ta :25C
Io \ Vin 8VDC 12VDC 14VDC Line regulation
0% 0.9997V 0.9986V 0.9979V 1.8mV 0.2%
50% 1.0009V 0.9991V 0.9987V 2.2mV 0.2%
100% 1.0019V 0.9994V 0.9988V 3.1mV 0.3%
Load 2.2mV 0.8mV 0.9mV
regulation 0.2% 0.1% 0.1%
2. Temperature drift Conditions  Vin :12VDC
Io :100%
Ta -40°C +25C +85°C Temperature stability
Vo 0.9990V 0.9994V 0.9983V LimV | 0.1%
Vo=2.0V

1. Line regulation and Load regulation Condition Ta :25C

Io \ Vin 10VDC 12VDC 14VDC Line regulation
0% 2.0050V 2.0046V 2.0018V 3.2mV 0.2%
50% 2.0075V 2.0073V 2.0045V 3.0mV 0.2%
100% 2.0077V 2.0076V 2.0060V 1.7mV 0.1%
Load 2.7mV 3.0mV 4.2mV
regulation 0.1% 0.2% 0.2%
2. Temperature drift Conditions Vin :12VDC
Io : 100%
Ta -40°C +25°C +85°C Temperature stability
Vo 2.0065V 2.0076V 2.0049V 2.7TmV | 0.1%
TDK-Lambda
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() HAERE. AV T - /A XEE xF AJJEE

Output voltage and Output ripple and noise voltage vs. In

Transient Response :

Standard Option

iJB12060A006V-***-R

put voltage

Conditions Io 100 %
Ta : -40 C -
25 OC —_—————

85 C

| Vo=0.6V |
0.7 50
Output voltage o
< 06 — ® 2 — 40 g
> S
]
2 05 30 5
3 : : kS
; 0.4 Output ripple and noise voltage _ 20 _g -
— = =)
% I e < g
S 03 mESES S 10 &
2
-
0.2 0 2
8§ 9 10 11 12 13 14 15 g
o
Input voltage (V)
| Vo=1.0V |
1.1 50
S 10 ______Outputvoltage 40 %
< )
2 09 30 5
3 . : S
; 0.8 Output ripple and noise voltage 20 _g =
k- =)
& = — sE
S 07 =S e e 10 2
S
0.6 0 2
8 9 10 11 12 13 14 15 i
o
Input voltage (V)
| Vo=20V |
2.1 50
Output voltage o
> =
% 19 Outpui fi}f)}ﬁﬁnd noise voltage 30 ;
S - _ Z
> S~
= 18 S = 20 =5
&* i = = © g/
= - [
S 17 10 =
R
~
1.6 0
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Input voltage (V)
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@) HATEIE, )57 7 A XTEIE 5 AN

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

Transient Response : Enhanced Option

Conditions Io

| Vo=06V |
0.7
Output voltage
g 0.6 —_— — —
0]
g 05 : .
= Output ripple and noise voltage
> ==
5 0.4 e
=) T .
S 03 BN
0.2
7 8 9 10 11 12 13 14 15
Input voltage (V)
| Vo=1.0V |
1.1
. Output voltage
s 1.0 —_—
0]
& 09 : :
= Output ripple/and noise voltage
> =
5 08 e
& = -
= St M S PR ——
o 0.7
0.6
7 8 9 10 11 12 13 14 15
Input voltage (V)
| vo=20V |
2.1
Output voltage
~ 2.0 - —
= —-
0] ’//
%ﬂ 1.9 e
E i =T
=t 1.8 = -
2 _
8 1.7 Output ripple and noise voltage
1.6
7 8 9 10 11 12 13 14 15

Input voltage (V)
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100 %
Ta : -40°C  ———-
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(3) AT, 0= % i)

Input current and Efficiency vs. Output current

Conditions Vin : 8 VDC (Vo=0.6, 1.0V) o
10 VDC (Vo=2.0V)

12 VDC —
: 14 VDC —
Ta :25°C
| Vo=0.6V |
20 100
Efficiency
16 i g sy 90
3:/ = EE—— P ;\?
2 12 = 80 T
5} v, c>f'
£ 5
s 8 70 5
:
2 e
- 4 Tnputcurrent R — ‘__f_‘_::,- 60
0 bme=a="T" 50
0 20 40 60 80 100
60A
Output current (%) (604)
| Vo=1.0V |
20 100
fficiency
< = 9
2 12 80 I
5 8 e 70 'S
: T -
RS- Input current __ — /_; — 60 H
- ==
—_— ==
0 — 50
0 20 40 60 80 100
60A
Output current (%) (604)
| Vo=20V |
20 - 100
Efficiency
_ 16 —— 90
< Z -~
b 4 X
§ 12 = f/ 80 =
2 g S 0 2
5 Input curren P é
i == 60
0 50
0 20 40 60 80 100
Output current (%) (604)
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(4) %h¥ %t AJ17EJE Efficiency vs. Input voltage

Conditions Io : 50 %
;100 %
Ta : 25°C

| Vo=06V |

100

\O
S

o
(e}

Efficiency (%)

70
7 8 9 10 11 12 13 14 15

Input voltage (V)

| Vo=1.0V |

100

\O
)

Efficiency (%)

0]
(=]

70
7 8 9 10 11 12 13 14 15

Input voltage (V)

| Vo=20V |

100

O
[}

0]
(=]

Efficiency (%)

70
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Input voltage (V)
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(5) #h=& %t IEEE Efficiency vs. Temperature

Conditions Vin : 12 VDC
Io : 50% I
. 100 %

| vo=06V |

100

O
[}

Efficiency (%)

(]
S

70
-60 -40 -20 0 20 40 60 80 100

Ta (C)

<
o
I
>
<

100

O
o

(]
S

Efficiency (%)

70
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)
o
<

| Vo=

100

O
(=)

Efficiency (%)

0]
S

70
-60 -40 -20 0 20 40 60 80 100

Ta (C)
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(6) HLEN, 151 FEJERFME  Start and Stop voltage characteristics

HJEE xF AEE
Output voltage vs. Input voltage

Output voltage (V)

NIV 5t AVBIE

Input current vs. Input voltage

Input current (A)

2.5

2.0

1.5

1.0

0.5

0.0

20

15

10

Conditions Io : 100 %
Ta : 25 C

iJB12060A006V-***-R

1.0V
20V

Vo : 0.6V
Input voltage range
—>
T .
i /
) ,i[_ — -'l
l i T
"I J
/
7 8 9 10
Input voltage (V)

Conditions Io : 100 %
Ta : 25 C

1.0V
20V

Vo : 0.6V
Input voltage range
—>
Tt ——— L
I | B ———
l /R
A
|
7 8 9 10

Input voltage (V)
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2.2

2.3
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FR& R ) i

Standby power characteristics

Standby power (W)

2.5

2.0

1.5

1.0

0.5

0.0

Conditions Ta : 25°C

Vo : 06V —_
lov  ——-—
20V

10:0%
I0:0%
T _19_ Q%_ [ D
Remote:OFF
7 8 9 10 11 12 13 14 s
Input voltage (V)

HWE RN U 7 N

Warm up voltage drift characteristics

Output voltage drift (%)

0.5
0.4
0.3
0.2

Conditions Vin : 12 VDC

Vo : 10V
Io : 100 %
Ta : 25°C

ok sigpt st

0 0.5 1 1.5 2 2.5 3 35 4

Time (hours)
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A EEMATHE

Input voltage dependence

Conditions ~ Vin : 8 VDC(Vo=0.6,1.0V)
10 VDC(Vo=2.0V)
12 VDC ——
14 VDC E—
Ta 25 C
| Vo=06V |
0.8
£ 0.6 -
2 7
S 04 ,/
z e
3 02 /,/
0.0
0 10 20 30 40 50 60 70 80
Output current (A)
| Vo=1.0V |
1.5
g 1.0
E /
:3, 0.5 -
S e
0.0
0 10 20 30 40 50 60 70 80
Output current (A)
| Vo=2.0V |
2.5
2.0
—~ 7
>
o /
@ 1.5 o
°
Z 10 e
g yd
© 05
0.0
0 10 20 30 40 50 60 70 80

Output current (A)
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B EELIRERFE  Over current protection (OCP) characteristics

JE PR R A7
Ambient temperature dependence
Conditions Vin : 12 VDC
Ta : -40C ———-—
:25C ———
8 C —
| Vo=06V |
0.8
£ 06 —
5 ~
S ~
S 04 o
= /
E /
302 /
0.0
0 10 20 30 40 50 60 70 80
Output current (A)
| Vo=1.0V |
1.5
S 1.0
S -~
<
£ r-
s "
=
& 05
S -
0.0
0 10 20 30 40 50 60 70 80
Output current (A)
| Vo=20V |
2.5
20 Z
> 7
e /
%15 /
E P
s 1.0 >4
& /
S -
0.5
v
0.0
0 10 20 30 40 50 60 70 80
Output current (A)
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2.5 B R ERFE  Over voltage protection (OVP) characteristics

Io=0%

OVP point —
Vo —

GND —

Io=100%

OVP point —
Vo —

GND —

Conditions Vin :12VDC
Vo :1.0V
Ta :25C

OVP Setting : 1.2V

Toimd ¢ LW 1 afidy
0.5V/DIV 1s/DIV
Pl 2 1,7 W 100t
T S e === g
1\Q‘T;-—' —
0.5V/DIV 100us/DIV
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2.6 WIISIH B SES DR Output rise and fall characteristics
Conditions Vin : 12 VDC

Io : 0%
Ta :25C

Vo=0.6 V

Vo — / \\

GND —

- =
GND —

Vinl0VDIV | Vo0.5V/DIV VinlOVDIV | Vo0.5V/DIV
5ms/DIV 5s/DIV
Vo=1.0V |
Vo — / \
GND —

GND — —

Vin:10V/DIV | V0:0.5V/DIV Vin:10V/DIV | V0:0.5V/DIV
5ms/DIV 5s/DIV
Vo=2.0V
Vo — / \\
GND — ——

Vin — |
J I‘_‘h
GND —
Vin:10V/DIV | Vo:1V/DIV Vin:10V/DIV | Vo:1V/DIV
5ms/DIV 5s/DIV
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2.6 WIISIH B SES DR Output rise and fall characteristics

Conditions Vin : 12 VDC
Io : 100 %

Ta :25C
Vo=0.6 V
LT S
Vo — / oy
GND — e e rp—
Vin — i l
o } U] R (N NN NN (N (N |
Vin:10V/DIV | V0:0.5V/DIV Vin:10V/DIV | V0:0.5V/DIV
5ms/DIV 0.5ms/DIV
Vo=1.0V |
T LS by
—
Vo — H
GND — |

Vin — uii \
GND — S T e

Vin:10V/DIV | V0:0.5V/DIV Vin:10V/DIV | V0:0.5V/DIV
Sms/DIV 0.5ms/DIV
Vo=20V
- T By
\
Vo — |
GND — ]\'—
Vin — ‘ Ty
GND —_ P E——
Vin:10V/DIV | Vo:1V/DIV Vin:10V/DIV | Vo:1V/DIV
Sms/DIV 0.5ms/DIV
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26  HANH END, SIH F A0 ERE (UF —MON/OFFI)
Output rise and fall characteristics with Remote ON/OFF

Conditions Vin : 12 VDC

ITo : 0%
Ta :25C
Vo=0.6V
Vo ’ \\_
GND —
EN —
GND —
EN2V/DIV | V0:0.5V/DIV EN2V/DIV | V0:0.5V/DIV
2ms/DIV 5s/DIV
Vo=1.0V |
Vo / \
GND —
EN —
GND —
EN2V/DIV | V0:0.5V/DIV EN2V/DIV | V0:0.5V/DIV
2ms/DIV 5s/DIV
Vo=20V
Vo / \
GND —
EN —
GND —
EN2V/DIV | EN2V/DIV | Vo:1V/DIV
2ms/DIV 5s/DIV
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26  HANH END, SIH F A0 ERE (UF —MON/OFFI)
Output rise and fall characteristics with Remote ON/OFF

Conditions Vin : 12 VDC

Io : 100 %
Ta :25°C
Vo=0.6 V
I S
Vo — f l
GND — —
EN —
GND — A <
EN2V/DIV Vo0:.0.5V/DIV EN:2V/DIV Vo0:0.5V/DIV
2ms/DIV 0.5ms/DIV
| vo=1.0V |
= L T
- s
Vo —
GND — pa——
EN —
GND — o
EN2V/DIV | Vo0:0.5V/DIV EN:2V/DIV | Vo0:0.5V/DIV
2ms/DIV 0.5ms/DIV
Vo=2.0V
- BT
Vo — 1
]
GND — k
EN —
GND — o
EN2V/DIV | Vo:IV/DIV EN2V/DIV [ Vo:1V/DIV
2ms/DIV 0.5ms/DIV
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IS (AU 2

Transient Response : Standard Option

iJB12060A006V-***-R

2) Rt Dynamic load response characteristics

Conditions  Vin :12 VDC
Ta :25°C
Vo=0.6V
Load current slew rate: 0.8A/us Load current slew rate: 1A/us
To: 25% = 75% To: 75% = 25%
Io— / \
Vo —
=~ A\
10:20A/DIV [ vo:100mv(acypiv 10:20A/DIV [ Vvo:100mv(acypIv
Time 100ps/DIV Time 100us/DIV
Vo=1.0V
Load current slew rate: 1A/us Load current slew rate: 1A/us
To: 25% = 75% To: 75% = 25%
e \
GND — | - -
h N A~
10:20A/DIV [ vo:100mv(acypiv 10:20A/DIV [ vo:100mv(acypiv
Time 100ps/DIV Time 100us/DIV
Vo=2.0V
Load current slew rate: 1A/us Load current slew rate: 1A/us
10:25% = 75% lo: 75% = 25%
Io— / \
GND — |— i
Vo — e
NS s
10:20A/DIV [ Vvo:100mv(acypIv 10:20A/DIV [ vo:100mv(acyDIv
Time 100us/DIV Time 100us/DIV
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2.7 BPEIE (B 2ZL) FiE Dynamic load response characteristics

Transient Response : Enhanced Option

Conditions  Vin : 12 VDC
Ta :25°C
Vo=0.6V
Load current slew rate: 1A/us Load current slew rate: 1A/us
TIo:25% = 75% To: 75% = 25%
lo— / 1\
GND — |2 ] _a ] : . i
Vo — | e i
.S
10:20A/DIV | Vo:l00mv(ACyDIV 10:20A/DIV | Vo:100mV(AC)DIV
Time 100us/DIV Time 100us/DIV
Vo=1.0V
Load current slew rate: 1A/us Load current slew rate: 1A/us
To: 25% = 75% lo: 75% = 25%
lo — / T \
GND — | k| . I H
[T N — e
e
10:20A/DIV | Vo:l00mv(ACyDIV 10:20A/DIV | Vo:100mV(AC)DIV
Time 100us/DIV Time 100us/DIV
Vo=2.0V
Load current slew rate: 1A/us Load current slew rate: 1A/us
To: 25% = 75% lo: 75% = 25%
Io — / %,
Vo — "~ P
Io: 20A/DIV | Vo:100mV(AC)/DIV Io: 20A/DIV | Vo:100mV(A C)/DIV
Time 100us/DIV Time 100us/DIV

TDK-Lambda
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2.8 HAIU> 7 v, JARXBETE Output ripple and noise waveform
Transient Response : Standard Option

Conditions Vi : 12 VDC
To : 100 %

Ta : 25°C
Vo=0.6V
e 1 [ (et
i '--I..' i !__i:l' A e T e S,  § [t}
100pus/DIV
1us/DIV
10mV/DIV
Vo=1.0V
bk ikl [
e A D , ;I'Ill. -‘u ‘."J','-l-.-'-.,.-rl'li-ll'-'.-',J..;-l-_ R ;'.'nl;"-l 1.-1"'I.|,.".'“'. i
I 100us/DIV
1us/DIV
10mV/DIV
| vo=20vV |
e L B e
b I" W i -.ll.. L4 | ‘:':I' ¥ '..|'. ,u\ I "u ]
I 100ys/DIV
Lus/DIV
10mV/DIV
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2.8

HAIU> 7 v, JARXBETE Output ripple and noise waveform

Transient Response : Enhanced Option

Vo=0.6V

Vo=1.0V

Vo=2.0V

LS 3] LLLET A )
1y A :'|5'.-' Iy :',*';;!r'"'-\"-h. Fre T T_,;,_._., ¥ u‘,.;-. P
100us/DIV
Famt o WA Ty
Lus/DIV
10mV/DIV
e LLLET
ke SRR I:'I."-.'l' L ;n"|.|i|l':‘li|-;"|'- b |I|III>’.'|"1“"|I|I Ty
100pus/DIV
Tt A =
1us/DIV
10mV/DIV
s 1] LLLET G )
L ol ;:II".’-E;i-u' 7‘_:};- Lk '::':\" “ WG 'J_ !
100ps/DIV
o =y
1us/DIV
10mV/DIV
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Conditions Vin : 12 VDC
Io : 100 %
Ta : 25°C
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