_—ingle Output Power Supply OZ-060 series

e/
 |single Onigni
Continuous Max.

99,00V
~60W

Directive

Structure and In/Out connector | Model Output voltage | Output current | Output power | Stock Standard price (Before Tax)

Open frame type/ 0Z-060-3R3-J00 +3.3V 12A 39.6W Standard Stock | ¥5, 000

Nylon connector 07-060-5-J00 +5V 12A 60W Standard Stock | ¥5, 000
0Z-060-12-J00 +12V 5A 60W Standard Stock | ¥5, 000
0Z-060-15-J00 +15V 4A 60W Standard Stock | ¥5, 000
0Z-060-24-J00 +24V 25A 60W Standard Stock | ¥5, 000

Structure Description Stock Standard price (Before Tax)

W/T Chassis -C' is added after Open frame model name (Ex.0Z-060-3R3-J00-C) Standard Stock | Open frame type price + ¥550

WI/T Chassis and Cover "-K'is added after Open frame model name (Ex.0Z-060-3R3-J00-K) Standard Stock | Open frame type price + ¥950

Input/Output connector | Model name Stock Standard price (Before Tax)

European connector type | 'E'from 'J' of nylon connector model (Ex. 0Z-060-3R3-E00) Standard Stock | Nylon connector type price

e + ¥490
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B Model name coding

@ Series name  3)3R3:+3.3V output @ Input/Output connector @) Blank: Open frame type
K: W/T Chassis and Cover

@ Output power

0Z — 060 — %k —*k* 0 —*

15: +15V output

5: +5V output
12: +12V output

J: Nylon connector

E: European connector
® Backup function NOT available

O) @ ® @®@60© @ 24: +24V output  ® Optional specification NOT available
Features ] ) ) C Refer to C-B1 "Product page guideline" for icons. D
@ Double sided PWBs with through holes suitable for
Industrial use (Competitors mainly adopt Single sided PWBs). o =R = ce [mccem

@ Equipped with a variable resistor to adjust output voltage
@For Input/Output connectors, Nylon connector or European

connector is selectable.

@ Safety standards are acquired
(UL60950-1,CSAB60950-1,EN60950-1,and EN50178)
@ High efficiency with synchronous rectifying system except

24V output model

Reliability grade

@ Function

RoHSHS
ol Dl

@ Input

[AC input

|85V to 264V (Wor Idwide range)

@ Dimension

W x H x D (mm)

W/O Chassis and Cover

55 x 32 %195

W/T Chassis and Cover

65 X 42 x 225
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eneral Specification (Items are provided at normal temperature and humidity unless otherwise specified.)

Page ltems Specification Measurements, etc.
D-6(1)| Rated voltage AC100-240V (AC85-264V) Data on Fig 9-10,34-35,60-61,85-86,and 110-111 Worldwide range
D-6(2)| Frequency 50/60Hz Frequency range: 47-63Hz
> D-6(3)| Efficiency \100V input| 74% typ(+3.3V),77% typ (+5V),80% typ(+12V),82% typ(+15V),82% typ (+24V) \ Data on Fig 3,28, at Rated output
s} [240V input| 75% typ(+3.3V),79% typ (+5V),82% typ(+12V),82% typ(+15V),83% typ (+24V) | 54,79, and 104
'§ D-6(4)| Power factor Data on Fig.4, 29, 55, 80,and 105
™ |D-6(5)| Inrush current 25A typ(AC100V),50A typ(AC200V) Data on Fig 5,30,56,81,and 106 at Rated load and Cold start (25°C)
D-6(6)| Input current ‘1OOV input] 0.85A typ(+3.3V),1.23A typ(+5V),1.18A typ(+12V),1.15A typ(+15V),1.14A typ (+24V) at Rated output
240V input| 0.48A typ(+3.3V),0.67A typ (+5V),0.64A typ(+12V),0.64A typ(+15V),0.63A typ (+24V)
Model 0Z-060-3R3 0Z-060-5 0Z-060-12 0Z-060-15 0Z-060-24
— | Rated voltage +3.3V +5V +12V +15V +24V
— | Rated current 12A 12A 5A 4A 2.5A
D-6(8)| Max. current/Power 12A 12A 5A 4A 2.5A
39.6W 60W 60W 60W 60W
D-6(10) Min. load 0A 0A 0A 0A 0A
ol = Voltage adjustable range (%) +10 at Rated input with 50% load
-g‘ D-6 | Total voltage regulation (%) +165 max. +250 max. +600 max. +750 max. =+1200 max. | Sum of fluctuation by Temp., Input and Load
008
D-7(12) Max. ripple voltage(mVp-p) | 0-50°C 80 max. 80 max. 120 max. 120 max. 120 max. | To measure on the test board with a capacitor
100°C | 140 max. 140 max. 160 max. 160 max. 160 max. | (47uF) with 20MHz oscilloscope. The test board
- shall be away from load wires and within 150 mm
D-7(12) Max. spike voltage (mVp-p) | 0-50°C | 120 max. 120 max. 150 max. 150 max. 150 max. | from the output terminals. Data on Fig 26,51,
-10-0°C [ 160 max. 160 max. 180 max. 180 max. 180 max. | 77.102,and 127)
D-7(13) Overcurrent OCP point (A) 12.6 min. 12.6 min. 5.25 min. 4.2 min. 2.65 min. at the load when output voltage falls
- protection Method Hold-down current limiting down by 10%.
g. Recovery Automatic recovery
%. D-7(14) Overvoltage OVP point (V) 4-6 ‘ Operation point is 115% to 140% of rated voltage.
> Protection Method Output latch lock (See 2% below)
Recovery Reclosing of Input Reclosing interval: 60s or more
D-7(16) Operating temperature and -10-60°C*/20-90% * See <Fig.1> Temperature derating below.
m Humidity No condensation
g- D-7(17) Storage Temp. and Humidity -20-75°C/10-95% No condensation
3 |D-7(18) Vibration To endure the acceleration of 2G with vibration frequency of 10 to 55Hz To follow JIS-C-60068-2-6
[} for 10 sweep cycles in each X-, Y-, and Z-direction. at no operation
- D-7(19) Mechanical strength Lift one bottom edge of the unit up to 50mm high with the opposite edge placed on the test bench, and let it fall. | To follow JIS-C-60068-2-31
(surface dropping) Repeat 3 times for each of four bottom edges, and no malfunction shall be observed. at no operation
5 D-7(20) Dielectric strength AC 1500V for 1 min. between AC input and DC output/FG Cut-off current: 20mA
& |D-7(21) Insulation resistance 50M§2 min. between AC input and DC output/FG, and between DC output and FG. At DC500V
3 D-7(22) Leakage current 0.5mA max. at AC 100V, and 1mA max. at AC 200V Data on Fig.6,31,57,82, and 107 YEW.TYPE3226 (1kQ2) or equivalent
D-7(23) Line noise immunity +1000V (Pulse width: 100/1000ns, Repeated cycle: 30 to 100Hz, To measure with INS-410. There shall be
Normal mode/Common mode with Positive/Negative polarity for 1 minute.) no DC-factor fluctuation of output and malfunction.
D-7(24) Electrostatic discharge EN61000-4-2 Compliant
D-7(25)| Radioactive radio frequency electromagnetic field EN61000-4-3 Compliant
D-7(26) Fast Transient Burst EN61000-4-4 Compliant
m |D-7(27) Lightning ENG61000-4-5 Compliant
% D-7(28) Conductive radio frequency ic field EN61000-4-6 Compliant
D-7(29)| Power source frequency magnetic field Immunity | EN61000-4-8 Compliant
D-8(30) Voltage dips/Fluctuation EN61000-4-11 Compliant Data on Fig.19-20,44-45,70-71,95-96,and 120-121
D-8(31) Conducted Emission VCCI-B,.FCC-B.EN55022-B. and CISPR22-8 Compliant Connect a metal spacer of 8mm in height between FG
land of PSU board mounting hole on the PCB solder
side and an iron plate to measure the PSU single body.
The iron plate shall be the same size as the
PSU board and 1mm thick.
D-4/1-6) Safety standard UL60950-1,CSAB0950-1 (c-UL) ,EN60950-1,EN50178,CE Marking (Low voltage directive)
the Electrical Appliance and Material Safety Law (section 2) compliant
D-8(34) Cooling system Natural air cooling
D-8(35) Output GND grounding Capacitor earthing
g D-8(38) Output hold-up time AC tum-off — 90% of rated voltage: 20ms min at AC100V, 100ms min. at AC200V, Data on Fig.17,42,68,93, and 118 at Rated output
G |Fs Reliability Grade FA (Industrial use appliance to use double-sided PWBs with through holes) To follow our Standard
D-8(41) MTBF 200,000 H min To follow EIAJ RCR-9102
— | Weight 300g typical W/O Chassis and Cover
F-3 | Warranty Three years after delivery. However, if any faults belong to us, the defective Except causes generated by operation out
unit shall be repaired or replaced at our cost. of this specification

<Fig.1> Temperature Derating <Fig.2> Installation condition
Follow the temperature derating below to derate load factor, taking into account the installation conditions such as
installation direction, cooling system, presence or absence of the cover, and input voltage.
B Open frame type
100 ) @\ T (DForced air cooling (0.5m3min or more: to
= 7y N S )
® 80 Pl the side
5 7 2Natural cool 1 di
g 60 gNa ural inginstalaton d ®00 Direction @&
& 3)Natural cooling/installation direction . N i i
S 40 - (Standard direction) Direction ® CN1
g @Natural 1 direction® ® o
- 20 Natural cooling/installation direction® Direction ©
0
-10 0 10 20 30 40 50 60 70 ©Forced ai ling (0.5m3/mil 4
Ambient temperature (°C) ‘orced air cooling (0.5m3/min or more to
100 M Cover type the component side)
_ @/ Y. NQ @ (@Natural 1 direction®
2 80 i ¢ N (@®Natural cooling/installation direction B ©© j CN1
= : CN1
5 60 N ® g
8 40 (@Natural cooling/installation direction®
g @Input voltage: 95V min. less than 100V Direction (© Direction ) Direction ()
3
20 (Input voltage:90V min. less than 95V
0 ' ;
10 o 10 20 30 40 50 60 70 (@Input voltage:85V min. less than 90V
Ambient temperature (°C)

% Output latch lock

When overvoltage occurs due to malfunction of the unit, output shuts down by stopping switching
operation of the primary circuit. This status lasts as long as AC input exists.
For recovery, remove the cause and turn on AC input again.
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eatures

Higher efficiency! High power!
with synchronous rectifyig
circuit

Competitor' s 50W

(5V output model)

Synchronous rectifying FET

Power
120%

Nipron's 60W
(5V outpu model)

O Adoption of synchoronous rectification=High efficiency
(Except 24V output model)

@ Comtitor's corresponding model (Diode rectification) @ 0Z-060 (Synchronous rectification by FET)

Synchronous signal

Current 12A = I I E Current 12A :-ITI-

Voltage drop 0.5V Voltage drop 0.12V
(at 10mQ of ON resistance of FET)

< e

Power loss=0.5V x 12A=6W Power loss=0.12Vx 12A=1.44W

2 2o

Big heat of diode=Poor efficinecy Very few heat of FET=Higher efficiency
=Heas sink is required. =No Heat sink

The higer input voltage is,
the shorter the period in which
the current flows is.

@ Adoption of half-wave rectification=High efficiency

(Except 24V output model)
Input voltage Low <€=»High

Current A
N S——

rCurrent B

Power loss of Diode method

. \ @ Average power loss
T_I o Load j
Synchronous M

rectification| \_ ) -
signal “»
P\ ® O J Powe_:r_ Igss gf half-wave synchronous
| < recitification method

3¢ Synchronous rectification only for the period in which current B flows=
The higher input voltage, the higher efficiency!

@ Efficiecny measurement data of 0Z-060

100V input 200V input
0Z-060-3R3 (3. 3V 12A) 74.1% 76. 2%
0Z-060-5 (5V 12A) 77. 0% 79. 7%
07-060-12 (12V 5A) 80. 5% 83. 3%
0Z-060-15 (15V 4A) 81.7% 83. 4%
07-060-24 (24V 2.5A) 82. 6% 84. 3%

C—E56‘ 0Z-060 ser ies
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equence Timing Chart

ON
AC
Input voltage (QFF
20ms min. (at AC 100V)
_ 50ms max _ . _100ms min. (at AC 200V)
A% X 90%
Output voltage 10% \
_ - 1000ms max
lock Diagram
AC L @m=——=0~0=1 Noijse . Aot Rectifying DG ouT
Rectifying/ ¢
AC85~264V : = Smoothing ™1 Switching € . ©
AC N @t i | tET Smoothing
A
F6 @O—mm¢ GND
FG land on PCB777
ontro
-EI < 0P detect i Capacitor
Grounding

@ Double sided PWBs with through holes adopted!

= No solder cracks even with Lead free soldering.

Trouble case

Smoke and Fire from microwave ovens of M company in May, 2007!
= Major recall from the market

@) The spark might have cemm

melted and spread causing

Cause of Smoke and Fire

Cross—section of Side view

Plastic

M
- Current control
component

»

adjacent plastic components to burn.

(Single sided PWBs at competitors)

Air intake

@ Inside temperature rised high as
much dust was piled around the air
intake opening on the back of the
product.

@ Solder cracks occurred and caused spark as the unit
had been frequently operated for long time in the very high

temperature.
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utline Drawing

B Open frame model

195

185+ 0.5 :
T e e g N s T el e
i TNAN) ST T A P A
E@s S0 0 0y N/ A e |2

Il Nye® R e O e

f . Ei I]+bc EEQ [1+0C i
N 0000 NE S el i E :

CN1: European connector type CN1: Nylon connector type

CN2: Nylon connector type CN2: European connector type

32 Max

[T
Rating ||| Control pt
Label ||| Label <
| LY |
N Lead length
Double-side PUB with through holes (t = 1.6) 3 Max
W Connector pin allocatioin
Nylon connector type European connector type
CN1:INPUT . . CN1:INPUT
PN T FucTion | COQNGTOR % Applicable housing PN T cuncrion |COQNCTOR
VHR-5N (JST) T T AGD
T [ ACD [gaps-vn T AGty—| GMKDSN 1.5/3-7.62
2 (sT) | ¥ Applicable terminal TTFa (PHOENIX)
S e e | X pljcable v UL 1007 AIEEZ5 to 16
Bulk :BvH-21T-P1.1 | [ Adplicable wire gauge: to
5 | Fa % Stripped length: 5mm
CN2:0UTPUT 3 Applicable housing CN2:0OUTPUT
PIN T FuncTion | SOQNCTOR VHR-4N (JST) AN FuncTIoN | OSNCTOR
. ; i 1
7 —0C |gapon | X Ap;‘e;Taz\‘Lt;:$'El1 2] ~PC  |mKDs 1/4-381
3 JST —21T-P1. [3] (PHOENIX)
4| +DC s Bulk BVH-21T-P1.1 4] tbe
% Current per pin shall be 6A or less for ON2. | ¢ Applicable wire gauge: UL 1007 AWG#26 to 16
3% Stripped length: 5mm
3 Current per pin shall be 6A or less for CN2.

M Model with Chassis and Cover

CN2
Variable resistor to adjust output voltage 295
Nounting holes 210
4-M3
0000000000000000 L3 Brlieg wles
STTROT CO00000000O00OOOOOOOOO
+0C | CO00000000000000 WPUT
0000000000000 00 A0
2 gp y —DC| OO00000000000000O o 2
S ulE E 0000000000000 00 Lo G| T
3 OO00000000000000
— N 0000000000000 00
Sl 0000000000000 00
- O00000O0OO0OOO0OOOO0000
o~ O0O000O00O0OOOOOO0OO Qf o
CN1
2 ¢ 3.5 Nounting holes
2. 2-wg i ols
=m Rating
= % % Label dp/ N
L U@U UGU Control @/ﬁ -
n Label Eal

Dimensional tolerance shall be =1 unless otherwise specified.

C—E58 ‘ 0Z-060 series
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ower supply Installation Dimension

ower supply Installation And Grounding

+ Keep d1, d2, and d3 below to meet the safety standard for
Insulation and dielectric strength.

+ Arrange the installation direction of the unit to secure the
natural air convection and ventilation so that the ambient
temperature rise around the unit is prevented.

d2

PSU board

1< External

D e metal chassis
a

d2

d1=8mm min

d2=4mm min

d3=5mm min

dz

egarding Series And Parallel Connection

+ For single PSU board use, fix all four mounting holes with 3mm
diameter screws.

+ Metal parts such as PSU mounting screws shall not exceed the
hatched area shown below.

+ For models with Chassis and Cover, dimension of PSU mounting
screw shall not exceed the size shown in the drawing below.

- FG terminal of CN1 or FG portion on the solder side of the PCB
shall be securely connected to the safety earth of whole system
using metal part such as metal spacer (washer). When applying
for a safety standard, make sure to connect FG terminal of CN1
to the safety GND terminal of the system chassis.

Smm Smm ) PSU Chassis
£ £ System Chassis
£ £
%,
Mountign screw
FG portion of mounting Fole:
(PCB solder side)
e |EF—ow £
£ £
&, %,
n Fo5A = I~
1 & &
J—Lsﬂ“ HI_I.Sﬂn

4mm max

B Series connection (Flg.(1)

Flg.(2)

Series connection shown on the right is available.
+ Series connection between different output voltages

PSU1

is available, such as 12V and 24V.

Note: In the case that different voltages are connected in series like
Fig.(1) on the right;
1. The output current shall be the rated current or less of the smaller

rated current among the PSU1 and PSU2 connected in series.
2. Connect diodes for protection as shown in the Fig.(1).
Current rating of the diode shall be 1.5 times or more of rated output
current whose unit has larger rated output current among PSU1 and PSU2.

N PSU2
In the case of serial connection of "
different output voltages, connect

Also, use Schottky diodes whose forward voltage is lower than the forward voltage of the diodes used in the PSU.

W Parallel operation
Parallel operation is unacceptable.

ptional Products

Cable
Page Photos Model Category Description
G-H10 WH-CO5VH-800 Input harness connection to nylon connector type is available.
Input harness . ) )
C-H10 WH-CO5VH-800-01 (with ferrite core) connection to nylon connector type is available.
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haracteristics Data  (Z=060-3R3

(Examples of actual measurement)

@ Fig.3 Efficiency/Input Current Vs. Output Power

@ Fig.4 Power Factor/Input VA Vs. Output Power

100 . ; 100 400
‘ ‘ ——amy |y ‘
90 —— Ao zO—] 90 ——actotw ]
Efficiency P ) ——— A 200
2. 80 -
— 80 12 ACzAWT |
£ 90 — = S 70— power fact ] %0
] = 3] ower factor <
Nzl . £ o0 — 2
[0} = P
S 50 /4 1083 2 50 - 200 <
= I 3 T 40 - I— 5
40 06 o
30 I — = 30 / 5
" /i L — 104 % /A _—— 100
Input current | 4
/ .
10 | _L— i i 0.2 10 //input VA—|
0 0 0 ‘ 0
0 5 10 15 20 25 30 35 40 0 10 20 30 40
Output power [W] Output power [W]
@ Fig.5 Inrush Current @ Fig.6 Leakage Current
‘XT o o = Input : AC 100, 200, 240V
2 Load : Rated load and Min. load
L = ]
Inrush current-at AC 100V: 14A .
U P O P Rated load Min. load
e I T e e AC 100V 0.15mA 0.15mA
AC 200V 0.3mA 0.3mA
o TN TN TN
AC 240V 0.38mA 0.37mA
N N |
Inrush current at AC 200V: 46.4A
TLE CIi L TR wh

Input : AC100V
Load : Rated
Mode : AV

Measuring point : L—FG

Measuring point : N—FG

~ In-house measurement data

@ Fig.8 Conducted Emission At 240V

Input : AC240V
Load : Rated
Mode : AV

YT e

I 1O0KHZ ™ 1Mz
14 Owici
e/ 1 Pt

ATT 10 o

Measuring point : L—FG

1l In-house measurement data

» 100 Mz

@ Fig.9 AC Startup Voltage (Rated load)

Load : Rated
Time axis : 500ms/DIV

AT 200,07

} [SURTL OIS VSOOI SOOI APPSR . . .1 o1 tage
i AC67.6Vrms

T TRIn 7

AC input

. —20n.0
) 4000m

+3.3V

AC R
a5 i 160574
—sodkooms

2300, 0ng]

@ Fig.10 AC Startup Voltage (Min. load)

Load : Min. load
Time axis : 500ms/DIV/

FITARY 2 Tiadn 5%
[Startup voltage

AC67.4Vrms

I INEREDRLRER
N Qi

I
AC inpu I

C —Zon.0 ¥
e 4000

+3.3V

AC _An:
4250 it 674120

4500, D0nz|
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haracteristics Data  (Z=-060-3R3

(Examples of actual measurement)

@ Fig.11 Rising Sequence At AC 100V

Input : AC100V/
Load : Rated
Time axis : 200ms/DIV

AT T AR T
AC100V #77— bAARBAIOA AABAARMAPA
i
B B
02-060-24 | i
b il
s 2
0706015 | ( R
(SRS Aeven SEHEEH 8 B
=3 2
07=060-12 i (
1ot T gyt :
IV B 00V
07-060-5 :
50 Yolon's f
IS B U0
07-060-3R3 i
E== il
ik s S 0o

@ Fig.12 Rising Characteristics At AC 100V

Input : AC100V
Load : Rated
Time axis : 5ms/DIV

b EET I TS A
. Bl T :
0Z-060-12

3 0Z-080-3R3

‘a1 . o5 0me]

@ Fig.13 Rising Sequence At AC 240V

Input : AC240V
Load : Rated
Time axis : 200ms/DIV

A T 0T ] TR 5T ]

AC240V 2

0Z-060-24

0Z-060-15

0Z-060-12

02-060-5

0Z-060-3R3

200 Gns 2000002

@ Fig.14 Rising Characteristics At AC 240V

Input : AC240V
Load : Rated
Time axis : 5ms/DIV

21T 10RF w5 Al

el
<z

0Z-060-12

0Z-060:5

N

0Z-060-3R3

‘42, To0ms|

@ Fig.15 Falling Characteristics At AC 100V When AC Goes Off

Input : AC100V/
Load : Rated
Time axis : 50ms/DIV

o T T L PO
ACLOOV +
e Laus
B o
07-060-24 ™ g
s 5
T i
07-060-15 44\\\
FESIIR e P
o Ty
07-060-12
I gy
H =
07-060-5 B :
o §
s 55
07-060-3R3 ;
= §i
[ EEEEE O SEEH EHURH PRI

@ Fig.16 Falling Characteristics At AC 240V When AC Goes Off

Input : AC240V
Load : Rated
Time axis : 50ms/DIV

Az 200 U <Z1% Sk Oms it
AC240V =
oM
e
07-060-24
02 007 \\
07-060-15
42
s S0
07-060-12 s
i T
5 e
07-060-5
s oo
I e 00V
07-060-3R3
s T
B Szt noas Ui SEIELEHL 03 00|

@ Fig.17 Output Hold-up Time Vs. Output Power

Output voltage: The point at which the voltage falls down to 95%.

220 —
2 2400 [\
g %ggg \ Output voltage ||
= 1600 —\ H
o 1400
2 1200 |
S 1000
o 800 |
I 600 |

400

200 | e

0 10 20 30 40 50

Output power [W]

@ Fig.18 Instantaneous Blackout

Input : AC100V
Load : Rated
Instantaneous blackout period : 37ms
Time axis : 20ms/DIV

e eV T <ziT 206

wZ0ns A

Actoov  FTV

3.3V

403 300s £03. 30us]
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haracteristics Data 02—060—3R3 (Examples of actual measurement)

@ Fig.19 Voltage Dips By 60%
Input : AC100V=2AC40V
Load : Rated
Dipping period : 37ms
1 cycle : 20ms
Time axis : 20ms/DIV

T 200 “Z0ns A

e

AC100V=40v |

2000y
A0

3.3V

se7iems : 587, 80n]

@ Fig.20 Voltage Dips By 30%
Input : ACI00VE2ACT0V
Load : Rated
Dipping period : 1000ms
1 cycle : 20ms
Time axis : 500ms/DIV

<ZIT SR “500NS AT

3.3V

2381, 0ns 7381, 0]

@ Fig.21 AC Input Voltage Slow Fluctuation Vs. Output Shutdown

Slow fluctuation period : 10V/1s(1s/DIV)

Rated load Min. load
0Z-060-12 0Z-060-12
0Z-060-5 07-060-5
0Z-060-OR3 N 0Z-060-OR3
000y
i
Input Input =

voltage [V] 90— 80 —70 voltage [VI 80 — 170 — 60

@ Fig.22 Dynamic Load Fluctuation Characteristics At 10kHz

Input : AC100V
Load : Rated
Time axis : 20 ¢ s/DIV

Mz leve + 204 E10Y
r

cs

3.3V output voltage

(50mV/DIV)
H 3.3V output current
2 : (5A/DIV)
- chi - 21 chz Il ¥ 1 chd 00 fL %1 chd O:= %1
Somi: TOX H1omV 10i% 1om 204 10mV 20

L B N RS

@ Fig.23 Dynamic Load Fluctuation Characteristics At 1kHz

Input : AC100V
Load : Rated
Time axis : 200 ¢ s/DIV

* trigiAUTO (HZ leve + ZO% prion
= X1 cEri0OFF

|
Y
! 1 3.3V output voltage
\ H (50mV/DIV)
4

@ Fig.24 Dynamic Load Fluctuation Characteristics At 100Hz

Input : AC100V
Load : Rated
Time axis : 2ms/DIV

* MEM % trigiAUTO CHZ leve + 2074 mien
2ms %1 ceri0FF

{ Eﬁm 3 /div)

!
I T e e R R N e R B 33V output voltage

\ \ / (200mV/DIV)

| (RN
) . : %%/X]l\)})‘tp“t current ‘ ‘ 3.3V output current
(5ADIV)
BRI A S =i B = e R L = e L S i g o B R
B 7ev deny 104 Qm @i il1emV 20 i1ei 1@m z@nilemy i Z2em
@ Fig.25 Output Voltage Regulation @ Fig.26 Ripple and Spike Voltage
Input : AC100V
Load : Rated
Time axis : 2ms/DIV
* MEM # trigiAUTO CHZ leve 1 B@U% T ieu
2ms 1 csr0OFF
Spec. Min. loa:
12A
07-060-3R3
(5mV/DIV)
AC input AC 85V |[AC 100V|AC 132V|AC 176V|AC 240V|AC 264V
33V load (min) | 3312V | 3312V | 3312V | 3311V | 3311V | 3311V
3.3V load (50%) | 3304V | 3304V | 3303V | 3303V | 3303V | 3302V R
3.3V load (Rated) | 3297V | 3206V | 3206V | 3296V | 3296V | 3296 V
07-060-12
(10mV/DIV)
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haracteristics Data 02-060-3R3 (Examples of actual measurement)

@ Fig.27 Overcurrent Protection Characteristics (V - | Characteristics)

Input: AC 100V

3.5 \
3

2.5 \\

2

1.5

Output voltage (V)

0.5

0 5 10 15 20
Load current (A)

ACDC
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POWER SUPPLY
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haracteristics Data 02—060—5 (Examples of actual measurement)

@ Fig.28 Efficiency/Input Current Vs. Output Power

@ Fig.29 Power Factor/Input VA Vs. Output Power

100 ‘ 2 100 400
90 Efficiency 1.8 90 ——— A1 00
80 16 _ — 80 ——— AT 20—

— | < & ——aczazy 1 300
< 70 / 142 5 70 Power factor <
> 60 T AC1 00V 12 2 S 60 >
o {// ——— AT 200V 5 3 — <
S 50  aceany 1 © 5 50 200
£ 40 / 08 3 g 40 - pm———— — 5
H 30 — * 30 / — £

20 =] 04 20 / — 7 100
0 Input c:.:rrent 0'2 10 |t —1 Input VA
0 | 0 (= 0
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Output power [W] Output power [W]
@ Fig.30 Inrush Current @ Fig.31 Leakage Current
Y USEer S5 crNCE.TRtned ETE.omiced.
Input : AC 100, 200, 240V
- T T SR
. o S Load : Rated load and Min. load
e ;ﬁ iUSh:@SS ];reztéit AGIODY: 17,84 Rated load Min. load
TtEaE Lt iCIRTEEoVRN.s RTRaoTEIEH. AC 100V 0.15mA 0.14mA
AC 200V 0.3mA 0.3mA
TN 2T TN
2 AC 240V 0.37mA 0.37mA
N N =
Inrush current at AC 200V:41.6A
TLE LiE L gRe

@ Fig.32 Conducted Emission At 100V

Input : AC100V
Load : Rated
Mode : Peak

vao [BBNY]  PHASE: LI >0

" VCCIClass B

1

v [CBaY] PHASE ; 12 10N

@ Fig.33 Conducted Emission At 240V toput: Acaaov
. Mode : Peak

o V] PHME . L) L

VCCI Class B

TEEEL

@ Fig.34 AC Startup Voltage (Rated load)

Load : Rated
Time axis : 500ms/DIV

Startup voltage
AC75.0Vrms

AC input |

i

+5V

AC| Rns B
I TR 174.958 U
=500l 00ns. 500, 0]

@ Fig.35 AC Startup Voltage (Min. load)

Load : Min. load
Time axis : 500ms/DIV

[RC T 2000V << Main 2% B
i fe AC68.5Vrms
AR
N AR AR
e
R
AC input I i i I i i I i
e
B O RISt
ETH
AC  Rr
” wo 60,491y :
L sedeoms : L sog.ogm
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haracteristics Data  0Z—-060-5 (Examples of actual measurement)

@ Fig.36 Rising Sequence At AC 100V

Input : AC100V
Load : Rated
Time axis : 200ms/DIV

o T
AC100V A
0Z-060-24
s
: S0
07-060-15 i ::{
o
: Ly
07-060-12 (
07-060-5 |
i s f
IR3w 6. 00 W
07-060-3R3
i s

@ Fig.37 Rising Characteristics At AC 100V

Input : AC100V
Load : Rated
Time axis : 5ms/DIV
1z e <2 TR w5 AR
250 HEas
0Z-060-12
120
......................... 070605
EN
3 H
0Z-060-3R3
120
NEY
—e. 41, 950ms]

@ Fig.38 Rising Sequence At AC 240V

Input : AC240V
Load : Rated
Time axis : 200ms/DIV

R 5

0Z-060-24

0Z-060-15

0Z-060-12

07-060-5
ofoay
07-060-3R3 | :
s of0m v
.—2un .Dnns : : Eun‘..nnns

@ Fig.39 Rising Characteristics At AC 240V

Input : AC240V

Load : Rated
Time axis : 5ms/DIV
[z EY ZZTE TR S AR
He 2185 U :
0Z-060-12:

oZosos

EED

{07%-060-3R3

@ Fig.40 Falling Characteristics At AC 100V When AC Goes Off

Input : AC100V

Load : Rated
Time axis : 50ms/DIV
e w0T Y T B Al
AC100V =
e it
B TR
07-060-24 TN
it e
o R
07-060-15 ﬁ\\
v e
Hizv e
0Z-060-12
iy R
T Sy
0Z-060-5 o
ooy
L e Sty
02-060-3R3
s 005y
R £ TP L i

@ Fig.41 Falling Characteristics At AC 240V When AC Goes Off

Input : AC240V
Load : Rated
Time axis : 50ms/DIV
Fe i BT e L rhens Al
AC2A0V 5 i i T
i
000 %
07-060-24
i miEEINGGE
=
07-060-15 T ST TIPS E S B
500
. IR
07-060-12
i 600 %
e e
0Z-060-5 I
£ 500 %
W O
0Z-060-3R3
= THIEE
~ St itns LT s

@ Fig.42 Output Hold-up Time Vs. Output Power

Output voltage: The point at which the voltage falls down to 95%.

2800

2600 ‘ ‘ ‘

2400 \

2200

2000 \\

1800 \

\

\

e Output voltage

1600
1400

1200
1000 |
800 |
600
400 \

200 | —
0

0 5 10 15 20 25 30 35 40 45
Output power [W]

Hold-up time [ms]

@ Fig.43 Instantaneous Blackout

Input : AC100V
Load : Rated
Instantaneous blackout period : 22ms
Time axis : 20ms/DIV

- T I “ZOMS AT
-
AC1O0V = e
N
lee Fnoou
v I
5V
=
50 6000 U
e 40ns 74,90l

SaNIT - Alddns Jamod Wia1SAS WiSILeYIS|A % |01U0D
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haracteristics Data 02—060—5 (Examples of actual measurement)

@ Fig.44 Voltage Dips By 60%

Input : AC100VE=AC40V
Load : Rated
Dipping period : 22ms
1 cycle : 20ms
Time axis : 20ms/DIV

72Tz

22ms : Normal
23me : Failed
= CRTTA PP CPTP) FRVY FROYI FPRYY CRPR PR 40 . (Output goes down) 8

AC100V = 40v N

En

= IR
432 s

£92. i)

@ Fig.45 Voltage Dips By 30%

Input : ACI00VE=ACT0V
Load : Rated
Dipping period : 23ms
1 cycle : 20ms
Time axis : 500ms/DIV

+~Z0ns A

e T e

23ms : Normal
24ms : Failed

ACL00V =270V

lee

PPy
Xz 617.106ns
a% 35.00ns
174X 28.571 Hz

5 .00 v
eogitons : I

802, 10

@ Fig.46 AC Input Voltage Slow Fluctuation Vs. Output Shutdown

Slow fluctuation period : 10V/1s(1s/DIV)

Rated load Min. load
0Z-060-12 0Z-060-12———4 . ]
0Z-060-5 0Z-060-5| I
0Z-060-3R3[ . || 0Z-060-3R3
000y
LHE]
Input e Input

voltage [V] 90— 80 —70 voltage [VI 80 — 70 — 60

@ Fig.47 Dynamic Load Fluctuation Characteristics At 10kHz

Input : AC100V
Load : Rated
Time axis : 20 ¢ s/DIV
Ap1ou

* M trigtAUTO
%1

CHZ leve & 204
cer A

u
zﬁ

EM
22
¢

*
5
@

s i

5V output voltage
+| (50mV/DIV)

.| 5V output current
(BADIV)

Thim
semv T

[ D e —_ ]

@ Fig.48 Dynamic Load Fluctuation Characteristics At 1kHz

Input : AC100V
Load : Rated
Time axis : 200 ¢ s/DIV

trig:AUTO CHZ leve + 2@% T Lo
n1 csriOFF

@ p Fsdiv)

5V output voltage
(50mV/DIV)

5V output current
(5A/DIV)

@ Fig.49 Dynamic Load Fluctuation Characteristics At 100Hz

Input : AC100V
Load : Rated
Time axis : 2ms/DIV
* ME !\24 " :éc 10U

trig:AUTO CHZ leve + 20%
1 ceriOdFF

H

Iz}
{2mis div)

5V output voltage
(200mV/DIV)

. . . . . . 5V output current
7 (5A/DIV)

(0 B 1 R
1@% i1em§ 204

@ Fig.50 Output Voltage Regulation

Spec.

AC input AC 85V [AC 100V|AC 132V|AC 176V|AC 240V|AC 264V
5V load (min.) 5011V | 5011V | 5011V | 5010V | 5010V | 5010V
5V load (50%) 5001V | 5001V | 5001V | 5001V | 5001V | 5000V
5V load (Rated) | 4991V | 4991V | 4991V | 4991V | 4991V | 4991V

@ Fig.51 Ripple and Spike Voltage

Input : AC100V
Load : Rated
Time axis : 2ms/DIV

* MEM = trig:AUTO CHZ leve 4 S0Q% TRL1o%
2ms xl ceri0OFF

s

{ EFM = sdiu)

0Z-060-3R3
(5mV/DIV)

07-060-5
(10mV/DIV)

0Z-060-12
(10mV/DIV)
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haracteristics Data 02—060—5 (Examples of actual measurement)

@ Fig.52 Ambient Temperature Vs. Lifetime Expectancy @ Fig.53 Overcurrent Protection Characteristics (V - | Characteristics)
Input : AC100V
12 Load : Rated
Input: AC 100V
- 10 6
N\
z 8 N s \Without Cover =~ 5
)
S EEAN e \
g N o 4
(o]
X ~. g \
2 g ? \
3 5 \
a \
0 = 1
25 30 35 40 45 50 55 60 o
Ambient temperature of power supply (°C) 0
3% See C-E55 Fig. 2 "Installation condition" for installation direction.

3 The load has been derated at 45°C or higher following temperature derating figure. 0 5 10 15 20
3% The lifetime of electrolytic capacitors shall be 15 years at longest due to deterioration of
sealing plates. Load current (A)
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haracteristics Data  (0Z=060-12 (Examples of actual measurement)

@ Fig.54 Efficiency/Input Current Vs. Output Power

100 ‘ ‘ 3

90 Efficiency

30 — A —
&0 / 12 €
> 60 £
2 50 ’// —AC OO 15 3
K] ——— AC 200V o
£ 40 // AT Ay Input current 3
w 11 £

30

20 — 105

10

0 0

0 10 20 30 40 50 60

Output power [W]

@ Fig.55 Power Factor/Input VA Vs. Output Power

100 ‘ ‘ 400
90 e
— 80 A 20 300
o R 4
% 70 Power factor AR <
£ 60 2
< 50 200 <
[0 / — —
=
g 40 2
o 30 / £
20 L— 1 100
10 1 — Input VA__|
0o E— | 0

0 10 20 30 40 50 60
Output power [W]

@ Fig.56 Inrush Current

= MEmLE  Tro= SINSLE Rien.d SREL @124
Zmi= cdivs aiv = = .am
oA . . -

N R ]
Inrush current at AC 100V:116.2A
g o N i SR
PO R N SN S
* MEELE  FLi= S UNOLE 000 ST TE 124
Frls o v eFi.=m
= N /\
2
N N N
Inrush current at AC 200V: 42.4A
S S
P I TR ol

@ Fig.57 Leakage Current

Input : AC 100, 200, 240 V
Load : Rated load and Min. load

Rated load Min. load
AC 100V 0.19mA 0.19mA
AC 200V 0.39mA 0.39mA
AC 240V 0.48mA 0.48mA

Input : AC100V/
Load : Rated
Mode : Peak

VCCI Class B

@ Fig.58 Conducted Emission At 100V

eV, PHASE . L)

TEEEL

Input : AC240V

Load : Rated

Mode : peak
PO

VCCI Class B

@ Fig.59 Conducted Emission At 240V

o [OBRV]  PHASE . L1

LBV, PHASE ; L2

Z2emESHEER

. e M Fracuency 0N
@ Fig.60 AC Startup Voltage (Rated load) @ Fig.61 AC Startup Voltage (Min. load)
Load : Rated Load : Min. load
Time axis : 500ms/DIV Time axis : 500ms/DIV
AE T Z00.0 U 2 Wgin 55 -
: : Startup voltage; [Startup voltage}
TR e i
ac inpur | RO D L R
Ea
B e i N 00 O
L R RO AC input LT R
e fera
+12V 2y
........... [EPEIIS A
AC| Bns :
izi/ 0,00 U '4.074 U i3/ 0200 0 68,690 U
—sock oims 4500, 00 =s00.00 4500, 00ns]
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haracteristics Data  (0Z-060-12 (Examples of actual measurement)

@ Fig.62 Rising Sequence At AC 100V

EER TR

AClOOV 2 AAAAAAAAAAMAMAAAAAMMAMAMAMMMMMMAMMAAN

0Z-060-24

0Z-060-15

0Z-060-12  |omomicnnieos ( .......
iz
e R e ST TR TR e
0Z-060-5  |:iiiniiinninniinhiinii i
ls ; f
T o
07-060-3R3 [niiii i

200,00 200, 000:]

@ Fig.63 Rising Characteristics At AC 100V

<ETe ToK> “ENS AT

]
b
aos|
=

0Z-060-12

0Z-060-5

EM

3.3V
0Z-060-3R3

41. 950ns]

@ Fig.64 Rising Sequence At AC 240V

Input : AC240V
Load : Rated
Time axis : 200ms/DIV

3 Gl < T
AC240V
07-060-24
07-060-15
0Z-060-12
0Z-060-5 H

%) ofon

e Ty
0Z-060-3R3

[sisv B

300, 0w 800 D00k

@ Fig.65 Rising Characteristics At AC 240V

Input : AC240V
Load : Rated
Time axis : 5ms/DIV

5 EWY S
0Z-060-12
0Z-060-5
=
3.3\‘:
0Z:060-3R3

@ Fig.66 Falling Characteristics At AC 100V When AC Goes Off

Input : AC100V/
Load : Rated
Time axis : 50ms/DIV

ACIO0V. £
07-060-24 T
0706015 j\
07-060-12
07-060-5 :
07-060-3R3 FHEEEEH
R i TR L e ]

@ Fig.67 Falling Characteristics At AC 240V When AC Goes Off

Input : AC240V
Load : Rated
Time axis : 50ms/DIV

AC240V +
0Z-060-24
0Z-060-15 o o \
07-060-12 o
072-060-5
0Z-060-3R3 :

@ Fig.68 Output Hold-up Time Vs. Output Power

Output voltage: The point at which the voltage falls down to 95%.

2800 I I
2600
2400 ‘ ‘
2200
2000

\
\\
1800 [\~
\
\
\
\

Output voltage

1600
1400
1200
1000
800
600
400 \
200 \
0 —
0 10 20 30 40 50 60 70
Output power [W]

Hold-up time [ms]

@ Fig.69 Instantaneous Blackout

Input : AC100V
Load : Rated
Instantaneous blackout period : 22ms
Time axis : 20ms/DIV

“zy Zoe

22ms : Normal
23me : Failed
(Output goes down)
AC100V
12V

iz T
649, 40ns]
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haracteristics Data 02'060'1 2 (Examples of actual measurement)

@ Fig.70 Voltage Dips By 60%
Input : AC100VE=AC40V
Load : Rated
Dipping period : 23ms
1 cycle : 20ms
Time axis : 20ms/DIV

FE T <TI0 ~Z0ns Al

=

ACI00V=240V |-

G0 o v
Te.ouw

12V

120 ERIRY

412, 300s £12.30ns]

@ Fig.71 Voltage Dips By 30%
Input : AC100VE=ACT0V
Load : Rated
Dipping period : 32ms
1 cycle : 20ms
Time axis : 500ms/DIV

Tz +Z0ns A

ACIOOVET0V [y

12V

iz 60wy
IS sons

5366003

@ Fig.72 AC Input Voltage Slow Fluctuation Vs. Output Shutdown

Slow fluctuation period : 10V/1s(1s/DIV)

Rated load Min. load

0Z-060-12 0Z-060-12

0Z-060-5 0Z-060-5

0Z-060-3R3 4“‘

.00y
oy
000y

0Z-060-3R3

Input =
voltage [VI90 — 80 =70

Input
voltage [V] 80 — 70 — 60

@ Fig.73 Dynamic Load Fluctuation Characteristics At 10kHz

Input : AC100V/

Load : Rated
Time axis : 20 ¢ s/DIV
# MEM % trig:AuTO HZleve + ZOn  FR10Y
2QuE %1 czr o EiEE
7
{2e
1
] 12V output voltage
(20mV/DIV)
z 12V output current
- . . ; . (AIDIV)
Tl RS R d O xil
2Qmy; 7T@% 1QWMYV 1@K 10mF 204 1emYV 20K

@ Fig.74 Dynamic Load Fluctuation Characteristics At 1kHz

Input : AC100V
Load : Rated
Time axis : 200 ¢ s/DIV
¥ trig:aUTO
s x1

CHZ leve + 20% i on
rioFF

cs

20 g/div
12V output voltage

(50mV/DIV)

12V output current
(2A/DIV)

@ Fig.75 Dynamic Load Fluctuation Characteristics At 100Hz

Input : AC100V

Load : Rated
Time axis : 2ms/DIV
# MEM % Trig:auTo THZ leve 4 20% 10
2me vl csri0OFF
{2mis rdivy
I 12V output voltage
il (0mV/DIV)
12V output current
(2A/DIV)
- | I 1 AR i
EEEAY: 7e% 1omV 10% tom§ 20%iiemV izo

@ Fig.76 Output Voltage Regulation

Spec.
[12Viead [ 0A | 5 |

AC 85V |[AC 100V|AC 132V|AC 176V|AC 240V|AC 264V
12042V | 12043V | 12042V | 12042 V | 12041 V | 12.040 V

AC input
12V load (min.)

12V load (50%)
12V load (Rated) | 12033 V | 12033 V | 12031V | 12081V | 12031 V | 12031 V

12037V | 12036 V | 12037 V | 12035V | 12035V | 12.034 V

@ Fig.77 Ripple and Spike Voltage

Input : AC100V
Load : Rated
Time axis : 2ms/DIV

# MEM % trig:AUTO CHZ leve & E0%  fFp10u
2ms %1 csri0OFF
{2 = /diy
0Z-060-3R3
(5mV/DIV)
0Z-060-5
(10mV/DIV)
: iy
) 07-060-12
chi W 21 chz W %1 chd W fL %1 chd O = x:i (10mV/DIV)
SEmii 80% mY SQX tem Q% 10mV 20
20 2 H
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haracteristics Data 02'060'1 2 (Examples of actual measurement)

@ Fig.78 Overcurrent Protection Characteristics (V - | Characteristics)

Input: AC 100V

14
12 \

10 \
: \
\

Output voltage (V)

o N Ao

\
3
/

0 1 2 3 4 5 6
Load current (A)

Column 31

Power Supply Policy

"Power supply (Heart) should never go broken."
"It must keep on pumping clean current (Blood) until
the life of the equipment (Body).

Switching power supplies Nipron presents is, so to say, a very special
unit referring to "Heart of the equipment) as it protects systems of
devices and equipments from all power stress, such as Impulse
noise, abrupt change of supply mains, and sending clean and stable
power to loads.

We drive the concept, "Guard" into power supplies as our basic
policy.

It is the very business theme for us to put "Power Policy" in practice.
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haracteristics Data  0Z=060-15 (Examples of actual measurement)

@ Fig.79 Efficiency/Input Current Vs. Output Power

100 ‘ ‘ 3

% Efficiency 25
80 5
I = z
> | 2 -E
§ 60 // g
‘© 3
L2 50 AT Oy 15 O
E 40 // ——— AT 200 Input current ] *g
AT B c
30 —14 £

20 | =] 4 05

10
0 0
0 10 20 30 40 50 60
Output power [W]

@ Fig.80 Power Factor/Input VA Vs. Output Power

100 400
90 »1::10:‘.“
— ——— AT 200
® % Aoz 300
g 70 Power factor g
© 60 2z
% 50 — | 200
— — S
S 3
0 [ —— — =
4 100
20
10 =1 Input VA
0 =1 ‘ 0

0 10 20 30 40 50 60
Output power [W]

@ Fig.81 Inrush Current

o tris:SINGLE  CHZ leus

b (0L
" m

™ M =
A L e o~
SR L e
Inrush current at AG 100V: 17.2A
B PR L
E MeD o E T e thiNGLE meaee_ s Sex meiox
N LE-TRE.d 2R - migAL
Frim e v -z: o em
24
A A i
Inrush current at AC 200V:  43.2A A
Aok
2% =22 LTRY ExEma

@ Fig.82 Leakage Current

Input : AC 100, 200, 240V
Load : Rated load and Min. load

Rated load Min. load
AC 100V 0.2mA 0.18mA
AC 200V 0.41mA 0.4mA
AC 240V 0.48mA 0.49mA

Input : AC100V/

Input : AC240V

@ Fig.83 Conducted Emission At 100V

Load : Rated

@ Fig.84 Conducted Emission At 240V

Load : Rated

Mode : Peak

(V] PHASE ;LI -0 %]

VCCIClass B

Mode : Peak

1o [dBUV]  PHASE: L1 (0 /AY: ]
120
120
i VCCIClass B
%
"
0
50
50 s
o el o e | il M:.‘m&.. i
0 |
10

o |

% .2 .4 g 9 4 £ 3 5 7 1 0

Frequency  [HHiz]

140 [0BUV]  PHASE : L2 BP0 NY: ]
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@ Fig.85 AC Startup Voltage (Rated load)

Load : Rated
Time axis : 500ms/DIV/

I T Tgin 3v

[liStartup voltage|
ACT74. 2Vrms

AC input |

Eal

2 —Fun.n
= 1 001
+156V
AC| Bns
isi/ 60 0 4:152°¥
—sooboms _ i dsng.ommg

Load : Min. load
Time axis : 500ms/DIV/

[FT T 200.0 W < Maim 2
} [MStartup voltage
i o  AC69.5Vrms
A e
N I AR AR RAT AR
I
- HHHH;IIIIUH\HH:HIIIII\‘HHHH
AC inpu T AT
A B
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AC  Rns
N N 69.497° ¥
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haracteristics Data  (0Z=060-15 (Examples of actual measurement)

@ Fig.87 Rising Sequence At AC 100V

Input : AC100V/
Load : Rated
Time axis : 200ms/DIV

A o o
AC100V 3 B
Lo
o
07-060-24
s
: g i
07-060-15 [
v
: o
07-060-12 [ R L { B
EEE
Lv. 6. 00 1
07-060-5 B
o - 5iory f
3.3 00
07-060-3R3
s 13 0. 0T Y I
T o anes

@ Fig.88 Rising Characteristics At AC 100V
Input : AC100V
Load : Rated
Time axis : 10ms/DIV
e TR <Ei E ~I0nsan

0Z-060-24

0Z-060-15

=1
i
k=4

—1a.fon,

25, 200

@ Fig.89 Rising Sequence At AC 240V

Input : AC240V
Load : Rated
Time axis : 200ms/DIV/

TR TR T

AC240V

0Z-060-24

0Z-060-15

0Z-060-12

0Z-060-5
5 ofon 'y
I Goan v

0Z-060-3R3
250 055

200, 0005 800, 0003

@ Fig.90 Rising Characteristics At AC 240V

Input : AC240V
Load : Rated
Time axis : 10ms/DIV
[zaY 32000 <ZT% ZOKF w10n= A
0Z-060-24
0Z-060-15
24y
N
- 8%, 900ng]

@ Fig.91 Falling Characteristics At AC 100V When AC Goes Off

Input : AC100V

@ Fig.92 Falling Characteristics At AC 240V When AC Goes Off

Input : AC240V

2600
2400 ‘ ‘
2200

2000 \ .
1800 AN Output voltage
1600 *
1400 |
1200 |
1000 |
800 |
600 |
400 |
200 |

Hold-up time [ms]

e

0 10 20 30 40 50 60 70
Output power [W]

Load : Rated Load : Rated
Time axis : 50ms/DIV Time axis : 50ms/DIV
oS oS Al
ACT00V TG SO
o AC240V
02-060-24 07-060-24 : e :
0Z-060-15 0Z-060-15
02-060-12 07-060-12
i v
T Soob E
02-060-5 07-060-5
i 288 e e
07-060-3R3 |- BRe 07-060-3R3
ey 40 % e DY
R g e R BRI SEHEIHIY
@ Fig.93 Output Hold-up Time Vs. Output Power @ Fig.94 Instantaneous Blackout
Input : AC100V
Load : Rated
Instantaneous blackout period : 25ms
Output voltage: The point at which the voltage falls down to 95%. Time axis : 20ms/DIV

LR TZTT 206F

ol

AC100V

N

“ZOns.AAiY

J

SANIT - Alddns Jamod Wia1SAS wisiueyds|y % |013U0D
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haracteristics Data 02—060—1 5 (Examples of actual measurement)

@ Fig.95 Voltage Dips By 60%

Input : ACI00V=AC40V
Load : Rated
Dipping period : 24ms
1 cycle : 20ms
Time axis : 20ms/DIV

<ETE 0 wZons Al

[24ms : Nornal
25ms : Failed
(Output goes down)

ACLOOV =40V

2000 v
6. 00

15V

isii 2000
436 700s £36.700s]

@ Fig.96 Voltage Dips By 30%

Input : ACI00V=ACT0V
Load : Rated
Dipping period : 29ms
1 cycle : 20ms
Time axis : 500ms/DIV

wZons iy

=

AC100VE=170V |

489, 1 o]

2554 10ns.

@ Fig.97 AC Input Voltage Slow Fluctuation Vs. Output Shutdown

Slow fluctuation period : 10V/1s(1s/DIV)

Rated load Min. load

07-060-24 07-060-24

0Z-060-15] " AN

0Z-060-15

PRy

’.

Input 67320

voltage [V] 80— 70 —60 i

voltage [V] 60 —50—40— 30—20— 10—0

@ Fig.98 Dynamic Load Fluctuation Characteristics At 10kHz

Input : AC100V
Load : Rated
Time axis : 20 ¢ s/DIV

# MEM % trig:iAUTO CHZ leve 1 2@% 104
2OuLs %1 csr: EEE
i2o :

s iv)

15V output voltage
(20mV/DIV)

15V output current
(2A/DIV)

K1 [ 3
TOx lomwmy 10% Ll@m

@ Fig.99 Dynamic Load Fluctuation Characteristics At 1kHz

Input : AC100V
Load : Rated
Time axis : 200 ¢ s/DIV
trigiAUTO CHZ leve 1 2@4 milod
w1 cEriOFF

@ % div

15V output voltage
(20mV/DIV)

15V output current
(2A/DIV)

O e T T
7eu Hewy 10y 1@my 204

@ Fig.100 Dynamic Load Fluctuation Characteristics At 100Hz

Input : AC100V
Load : Rated
Time axis : 2ms/DIV
* MEM #* trigiAUTO HZ leve o+ 224 Lo
2me  x1 cEriODFF

{ Eﬁm = /div)

15V output voltage
(50mV/DIV)

z 15V output current
- 5 . . : . 5 . . (2A/DIV)
o - R 1 £h3 CP=ieee chd 0= «
EXam

11
Tex 1emV 1@0i 1@mi 20xi10mVZ0H

@ Fig.101 Output Voltage Regulation

AG input AC 85V |[AC 100V|AC 132V|AC 176V|AC 240V|AC 264V
15V load (min.) | 15023V | 15022V | 15023V | 15021V | 15019 V | 15019 V

15V load (50%) | 15018V | 15018V | 15017 V | 15016 V | 15017 V | 15015 V

15V load (Rated) 15014V [ 15013V | 15014 V | 15013 V | 15011 V [ 15011 V

@ Fig.102 Ripple and Spike Voltage

Input : AC100V
Load : Rated
Time axis : 2ms/DIV

* MEM % TrigiAUTO CHZ leve 49 % pr1ou
2ms %1 csri0OFF

{ EF\'H £ /div)

0Z-060-15
(5mV/DIV)

. dee dee kil 0706024
(10mV/DIV)

EON SCEESURIE NS R S A
S W

®i1
7TO% 1@mMYV 30% 1@my 204 12mV20x%

I
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haracteristics Data 02—060—1 5 (Examples of actual measurement)

16
14
12
10

Output voltage (V)
o N b OO

@ Fig.103 Overcurrent Protection Characteristics (V - | Characteristics)

Input: AC 100V

N\

\

\

\
AN
/

/

3 4
Load current (A)
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haracteristics Data  (0Z~060-24 (Examples of actual measurement)

@ Fig.104 Efficiency/Input Current Vs. Output Power

100 ‘ ‘ 2
90— Efficiency 18
80 16
& — | <
: 70 1.4 =
2 60 / 12 ©
@ I/ ——#C100% |nput current 5
% 50 // ——— AT 200 18
W 40 i ———1o 08 2
30 ' — 06
20 0.4
10 — 02
0 0
0 10 20 30 40 50 60
Output power [W]

@ Fig.105 Power Factor/Input VA Vs. Output Power

100 400
_ 90
2 80 ——— AT 1 OO
36 A E OO - 300
g 10 Power factor | D R <
@
< 60 — 2
g 50 — 200 <
o 40 — — 3
30 Z= =
20 — — 100
10 = Input VA
0 / ‘ ‘ 0

0 10 20 30 40 50 60
Output power [W]

@ Fig.106 Inrush Current

@ Fig.107 Leakage Current

Input : AC 100, 200, 240V

Load : Rated load and Min. load
Rated load Min. load
AC 100V 0.2mA 0.19mA
AC 200V 0.41mA 0.41mA
AC 240V 0.48mA 0.5mA

/ ~ LT
e ! o
Inrushi current at AC 100V::14A
AP Y S = i S
L w2 TRT =33
w MEM ok  trimiSINGLE cHzlea 2 S2% _ mpiex
S v ES-T%8.8 ETEn-TBI24
T s -z o .lam
TN AT TN
21
Intush current .at AC. 200V 40. 8A
g T eyt B
L% it PR ma

@ Fig.108 Conducted Emission At 100V

Input : AC100V/

@ Fig.109 Conducted Emission At 240V

Input : AC240V

Load : Rated Load : Rated
e . {M.Ode : Peak ) o . IM.ode : Peak
:
SRR . : o -
g [OBUY]  PHASE 1 [OBUY]  PHASE 0.
@ Fig.110 AC Startup Voltage (Rated load) @ Fig.111 AC Startup Voltage (Min. load)
Load : Rated

Time axis : 500ms/DIV

AT T T gin 5y

: Startup voltage
|| AC74.0Vrms

AC input - Il
£

+24V

vl
CPGIGEZ e

—500L nns. s, noggl

Load : Min. load
Time axis : 500ms/DIV/

[C ; 200.0 U < Main 35 -
: fStartup voltagd
[AARARATTAERANARRARTTTNNTN Aces.6vems i
N TR I‘HI A o
AC input g
e M
L R
B e
+24V
nC S
[l o0 W 69.573 U
—s00l o : : 4500, 0]
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haracteristics Data 02—060—24 (Examples of actual measurement)

@ Fig.112 Rising Sequence At AC 100V

Input : AC100V/
Load : Rated
Time axis : 200ms/DIV/

AC100V *
i
ey
07-060-24 B
07-060-15 i i (
: So
07=060-12 |- r
R R el
E Ly
07-060-5
50 bion's f
B
07-060-3R3
s vitn

@ Fig.113 Rising Characteristics At AC 100V

Input : AC100V

Load : Rated
Time axis : 10ms/DIV
=N E-R TN 21 Z0ky «+10ms it
0Z-060-24 :

0Z-060-15

—14.fooms

@ Fig.114 Rising Sequence At AC 240V

Input : AC240V
Load : Rated
Time axis : 200ms/DIV

e T << IR 55
AC240V
0Z-060-24
0Z-060-15
0Z-060-12
0Z-060-5
3w afon
e .00y
0Z-060-3R3 : B
L o] i

@ Fig.115 Rising Characteristics At AC 240V

Input : AC240V

Load : Rated
Time axis : 10ms/DIV
T e ez ~Tonn
0Z-060-24

@ Fig.116 Falling Characteristics At AC 100V When AC Goes Off

Input : AC100V/

Load : Rated
Time axis : 50ms/DIV
e B0 <ZLE ShkR __
AC100V =
o =B0T
e CRx
02-060-24 LTI
24 5
- .00 AF
07-060-15 _\
R R P
M e
0Z-060-12 __\
iz .
[ &L 004K
0Z-060-5 :
0o
N
0Z-060-3R3
50 biary
- g g0 -

@ Fig.117 Falling Characteristics At AC 240V When AC Goes Off

Input : AC240V

Load : Rated
Time axis : 50ms/DIV
A ST T 0 ST
AC240V =
e arry
2y 000V
0Z-060-24
24y 0i 07 \
T =
0Z-060-15
i 500y
150 288y
07-060-12
iz 500y
x 208y
0Z-060-5
50 5 00y
i 200
0Z-060-3R3
P ST
| s ]

@ Fig.118 Output Hold-up Time Vs. Output Power

Output voltage : The point at which the voltage falls down to 95%.

2400 |
2200
2000 \\ 1
1800 \ Output voltage
1600 1
1400 |
1200 |
1000 |
800 |
600 |
400
200 |

2600 ‘ ‘

Hold-up time [ms]

0 10 20 30 40 50 60 70
Output power [W]

@ Fig.119 Instantaneous Blackout
Input : AC100V
Load : Rated
Instantaneous blackout period : 27ms
Time axis : 20ms/DIV

Fe T ELIE

ACLoOV

N

24V

[gais 6000y
z84 00wz : : ‘524, 00n|
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haracteristics Data 02—060—24 (Examples of actual measurement)

@ Fig.120 Voltage Dips By 60%

Input : ACI00V=AC40V
Load : Rated
Dipping period : 25ms
1 cycle : 20ms
Time axis : 20ms/DIV

E ] (Output goes down)
AC100V =40V R

—200.0u
G000y

24V

[pai 00y

a5 Dms. “ee9, Dol

@ Fig.121 Voltage Dips By 30%

Input

Load :

Dipping period :
1cycle:

Time axis :

1 AC100V=ACT0V

Rated
30ms

20ms
500ms/DIV

<ZTT Tk

+500NS /4

AC100V & 70V | I } }

—Sno.0 u
S0, 0

lac
[P

24V

Jpau EN TR

217, 0ns 8217, tngf

@ Fig.122 AC Input Voltage Slow Fluctuation Vs. Output Shutdown

Slow fluctuation period : 10V/1s(1s/DIV)

Rated load Min. load

0Z-060-24
07-060-24 —\ " \\

-060- N
0Z-060-15 \

07-060-15
\ \\ N\
\\

.00y
000
Input s 232,

— 70 — nput
voltage [V1 80~ 70 —60 voltage [V160—50—40-30—20—10—0

@ Fig.123 Dynamic Load Fluctuation Characteristics At 10kHz

Input : AC100V
Load : Rated
Time axis : 20 ¢ s/DIV

* MEM * TrigrAlTOo CHZ leve + 2Q7% a1
Zous X1 cEr:
E
24V output voltage
(10mV/DIV)
24V output current
(1ADIV)

@ Fig.124 Dynamic Load Fluctuation Characteristics At 1kHz

Input : AC100V
Load : Rated
Time axis : 200 ¢ s/DIV
trigiAUlTO CHZ leve + Z20Q% Tion
LIS csri0OFF

Q2 /divd

24V output voltage
(50mV/DIV)

24V output current
(1A/DIV)

AR L T
Z@uilomy 2N

o
EEES 70
I

@ Fig.125 Dynamic Load Fluctuation Characteristics At 100Hz

Input : AC100V
/DIV Load : Rated
Time axis : 2ms/DIV
* MEM % trig:AuUTO 2 leve 1 ZOX 107
2Zms X1 csriOFF

{ Zﬁ\’ﬂ = /div)

24V output voltage
(50mV/DIV)

24V output current
(1ADIV)

¥i i el B = ek (o
T4 1emy 104 1:@m 207

@ Fig.126 Output Voltage Regulation

Spec.

AC input AC 85V |AC 100V|AC 132V|AC 176V|AC 240V|AC 264V
24V Output (Min)| 24064 V | 24063 V | 24063 V | 24062 V | 24060 V | 24059 V

24V Output (50%)| 24060 V | 24059 V | 24060 V | 24059 V/ | 24058 V/ | 24057 V

24V Output (Rated)| 24058 V | 24058 V | 24058 V | 24057 V | 24055V | 24055 V

@ Fig.127 Ripple and Spike Voltage

Input : AC100V
Load : Rated
Time axis : 2ms/DIV

* MEM # trigiAUTO CHZ leve 42% Tl en
¥ 1 csriOFF

{ Eﬁm s /div)
07-060-15

(5mV/DIV)

0Z-060-24
(10mV/DIV)
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haracteristics Data 02—060'24 (Examples of actual measurement)

@ Fig.128 Overcurrent Protection Characteristics (V - | Characteristics)

Input: AC 100V
30

25
20

\
15 \
10 \
: \
>

0 1 2 3 4
Load current (A)

Output voltage (V)

Column 33

Single output power supply
with power failure signal

Measuers against blackout has become critical not only at
server systems but also at terminal equipments that need to
send data of operation process in real time as network of QAC.DC
i i i 1 . SINGLE OUTPUT
production line has increased due to Information Technology. DOMER SUPPLY
Reponding to this demand, our OZP series power supply is
designed to add bakcup function at blackout.
In addition, AC FAIL signal to notify blackout is equipped as
standard.
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