Product Specification

Model
rPCFEFI1L —

1 80P —F 1S

Date October 28, 2005

Created by Namba Technical Center

Scope
This specification applies to embedded type DC stabilized power supply, PCFL-180P-F18S.
All items in the specification shall be provided at normal temperature (20 5°C) and humidity unless otherwise specified.

General Specification

the defective unit shall be repaired or replaced at our cost.

specified in the specification.

Items Specificatior/ Standard Measurement conditions, etc. Test
Rated voltage/current AC100t0240V/2.10to 0.82A  (shown in the rating label) Input current at 150W load with forced air cooling, _
Voltage range 85 (Note 1) t0 264V
Rated frequency 50 and 60 Hz Frequency range: 47 to 63Hz.
¢ | Inrush current Refer to Note 2 below
- " T T T N N
£ 30VA typical at 100V input/ 60VA typical at 40V input. AtPS ONsignal 'H’ or’OPEN’ with SVSB rated load.
Input VAat siandbymode =5 rical at 100V input; 40VA typical at 240V inpu, AtPS_ ONsignal H’ or’ OPEN’ with 5VSB o load. Type
Efficiency 75% ormore (77% typical) )
At rated t and f.
Power factor 90% ormore - raiec inputand outpu
Operating temperature/ humidity | 0o 60°C(Note 1)/101090% RH  (there shall be no condensation).
oy Storage temperature/ humidity | -20t0 70C/101095% RH (there shall be no condensation).
§~ Vibrati To endure a vibration acceleration of 2g,with a vibration frequency of | JIS C 60068-2-6 compliant.
: tbration 10 to S5Hz for 10 sweep cycles in the X-, Y-, and Z-directions. At no operation. Type
. Lift one bottom edge of the unit up to 50mm high with the opposite 5 .
‘Ei I\é[::tll'tamcal sh(?ck) edge placed on the test bench, and let it fall. Repeat three times for each KS C 60068.2 31 compliant
(Surface dropping of four bottom edges, and no malfinction shall be observed. {no operation.
Insulation resistance 50MQ or more between input and chassis/output. hwuﬂ d?; 500V Megger at normal temperature and
, . . . . 1 second at production line. Cut-off current is
Dielectric strength AC 1.5KV for one minute between input and chassis/output. 20mA or less at normal fe and humidity,
Leakage current 0.5mA max at 100V input/ ImA max at 200V input. At normal temperature and humidity
Apply 2000V with pulse width of 100/1000ns, cycle period of 30 to | To be measured with INS410, There shall be
Line noise immunity test 100Hz, normal/common mode with positive/negative polarity for one | no  DC-component voltage fluctuation or
minute each. malfunction.
. . IEC610004-5 Installation Environment Class 3 compliant . .
Surge immunity test (five timmes each of positive and negafive polarities). No malfinction or breakdown at AC100/240V input. -
. . ype
Blesrosatic dichageimmuy et | CC01000-4-2 Test Level 3 compliant (10 times of contact | e oo or breakedown at ACI00240V input;
g discharge on chassis).
g | Conducted emission VCCI/FCC part15/CISPR 22/EN55022 Class A compliant. To be measured on power supply single body.
Safety standard UL60950-1, CSA60950-1(c-UL), and _ IEC62368-1(CE marking) A\ | Class Iequipment, embedded type power supply.
Harmonic current TEC61000-3-2 (Ver.2.1) Class D compliant. AtAC100/240V input.
Cooling system Natural air-cooling or forced ait-cooling by extemal fan. (Note 3)
Dimensions 93 (W) X55 (H) X 160 (D) Excluding projections. Refer to outline drawing, Sampling
Weight 0.85Kgtypical Type
- 5 years or more with natural air-cooling and rated load. 7 years or | Assuming that it is continuously operated with
Lifetime expectancy longer with forced air-cooling and 150W output load. (Note 4) ACI00V input 2t 25°C_and normal humidity.
M.TB.F. | 100,000 hours or longer Calculation is based on EIATRCR-9102. _
Warranty One year after delivery; however, if any faults belong to us, | Except for errors caused by operations not

Note 1. Follow the derating conditions on page 6 when using at low input voltage and high temperature.
Note 2. Tn general, intush current is defined as the peak charging current, right after input reclosing, into smoothing electrolytic capacitors; however, in using this

power supply, such type of inrush current does not exist since electrolytic capacitor-less smoothing circuit is adopted. Also, 100 £t s or less of charging
current into X-capacitors used for input filter circuit shall not be specified.

Note 3. Follow the “installation conditions™ on page 6 when an extemnal fan is used for forced air cooling,
Note 4. For life expectancy at natural-air cooling, calculation shall be based on “installation conditions” item-2 (D), for life expectancy at forced air ooolmg,
calculation shall be based on the installation direction of item-2 (D and fan installation condition of item-3, Figure ®.

/A | 1200929 | ENS®SOI(NEMKOYSIECE68ICE marking)  (21004) | takech
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Product Specification

Model Date October 28, 2005
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Created by Namba Technical Center

Output Specification (Voltage shall be measured at output connector terminals. Voltage drop of the load side connector due to contact resistance is not
included. )

Items CHI CH2 CH3 CH4 CH5 Measurement conditions, etc. Tet
Rated voltage (V) +5 +12 +24 * -12 +5VSB | *Semi-regulated output (refer to” Precaution before use”).
Rated current  (A) 4 3 1 03 1 Continuous rating (standard value when inputioutput
power (W) 20 36 2% 36 5 ;I;a;a\;tensucs are measured). Total rated output power is
Maximum current 1 (A) 10 75 375 03 1.5
Maxi 1 W 50 90 90 36 75 Continuous rating at natural air cooling
9 axumum power Refer to “output power cross regulation chart 1 on page 5.
g Maximum current 2 (A) 10 8.5 425 03 15 Continuous rafing at natural air cooling (with
s . 50 102 102 36 7.5 . . . —
g Maximum power2 (W) Refir o “oiput power crocs o -| optional special Al -heat sink attached).
&% | Maximum current3 (A) 10 10 5 03 1.5 Continuous rating at forced air cooling (with an
Maximum power3 (W) |- 0 120 120 36 L. 73 external fan)
Refer to “Output power cross regulation chart 3” on page S. )
Momentary peak current (A) 10 15 7.5 03 2
50 180 180 36 10 Momentary rating (within 5 seconds)
Momentary power (W) Refer to Figure 1 below or “output power cross regulation chart 4” on page 5.
Minimum current (A) 0 0 0 0 0 Minimum load to achieve output and timing characteristics.
+5 +5 45 +10 +5 Accuracy against rated output voltage value when input voltage changes from min,
Regulation accuracy 1 (%) - - - — - to mex. and each load changes stafically within “Output power cross regulaion” | All
o or less or less or less or less or less chat1, 2, and 3,
g . Acauracy against rated output voltage value when input voltage changes from
2 | Regulation accuracy 2 (at +5 +5 +5/-8 +10 +5 . ; o
[y . 1o d each load changes thin
S | momentaryrating) (%) or less or less or less or less or less mmg“;aﬁml?’axc}ma& satically within “output power cross | Type
g Ripple voltage (mVp-p) S0orless | 120orless | SeeMNoel | 1200rless | S0orless | Connect a capacitor (47 ) on the test board to measure, The test
5%: Noise voltage (mVp-p) 100orless | 170orless | SeeNotel 170orless | 100orless xgits}mll.be ellway from load wires and within 150mm from the | All
Risetime (ms) 1 1020 1ms ';'Ou;r: that the rated output (resistance load) rises from 10 to Type
CHI1 to 4 latch lock shutdown after | Foldback Hold-down .
? Method hold-down current limifing, amentlimiing | curent mitig All outputs shut down when CHS is shorted (see Note 2).
& § 105 or more - - 0.32ormore | 2.1ormore | Atrated output current except for the measured output. All
2. | 2 | OCPpoint [A] At minimum output current except for the measured output
gle — 15.1ormore | 7.6 ormore - — &
5|8 ee Note 3)
g Recovery *Manual Automatic *Reclosing interval of PS ON' signalis 10 seconds minimum,
gr' Method All outputs get latch-locked. p tege shall not be apaficd to CH1 and 2.
Q . - — Extemal overvoltage shall not be applied to an e to
& | 2| ovPpoint V) 571070 | 138 0156 [ ‘ ] 571070 | o Charactestios CH3 a4 anenot cuipped withOVE. | TP
aE’r Recovery Manual (reclosing interval shall be 10 seconds minimum).

e "™ OP'| Each GND terminal of all ouputsis connected each other, | o s e ot fom pover siply chasis | -y,

Note 1. Both ripple and noise voltage of CH3 shall be 1200mVp-p or less at 3.75A (90W output) and 2400mV p-p or less at 7.5A (180W momentary output).

Note 2. Other outputs shut down when CHS is completely shorted where output voltage is less than 1V. All outputs recover if the shorting of CHS is removed. When
the shorting of CHS is incomplete where 1 to 3V of output remains at holdback current limit, however, other outputs get latch-locked and removing the|
incomplete short of CHS does not recover outputs of other channels, If this is the case, reclose PS_ONsignal or reclose input after 10 seconds minimum to
recover manually.

Note 3. OCP point of CH2 output assumes that the temperature of aluminum chassis is 25°C. (*OCP point of CH2 decreases according to ambient temperature and

temperature rise of components due to built-in overcurrent/temperature protection circuit.)

Figure 1. Duty ratio for momentary power
t = 5seconds

T = 10 minutes (* 2 minutes at forced air cooling)

Momenary rating ——————>>

Continuous rating ——> T t: Momentary power energizing period
%—‘% T T: Cycle period 2 1. 2. ‘ 0
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Signal Input/Output Specification

Items Specification Test
- CH1 to 4 will be output at ‘L input. At “H’ or ‘OPEN’ input, CH1 to 4 shut down, and latch lock is reset when output is
'S | PS_ON* off due to overcurrent/voltage protection. In addition, reclosing interval between PS_ON¥ “H’ or ‘OPEN” input (output
- OFF) and ‘L input (output ON) shall be 5 seconds or longer. All
.g PWR_OK ‘H’ signal is delivered when CH1 (+5V) output is turned on.
=3
PS_ON* signal input circuit
+5VSB (CHS)
4.7 11 F typical
o 6.8k Qtypical
#
5 PS ON
15k Qtypical —_—
ImA max
18V max
PCB side
PWR_OK signal input circuit
+5V (CHI)
1kQtypical
4 PWR_OK
-
SmA max
PCBside L 5.5V max
R
21210
W=7V
N
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Product Specification

Note ]. Inputreclosing interval after AC is turned off shall be 10 seconds or longer.
Note 2. CH2 (+12V) and CH4 (-12V) shall follow this timing except for voltage value, and absolute value of difference from CH1(+5V) in rise time shall be

30ms or less. In addition, order and difference in voltage level of each output at falling are not specified.

Note 3. Hold-up time shall be zero for CH3 (+24V) output only.
Note 4. Rise time and fall time of PWR OK signal shall be 1ms or less (provided at capacitive load is not connected to PWR (K signal ou

HE

21,

Model Date October 28, 2005
rPCFI.—1 S OP —F 1 S Creaedb
Tealed by Namba Technical Center
Power Supply Timing (Provided at rated inputfoutput; type test)
ON
AC input voltage
put voltag; OFF
H (OPEN)
PS_ON*
Signal input L
50ms max
% - %.
2000ms max
<~
5V
{ [
CHS (+5VSB) S 95% \95/0 .
Output voltage ov || 1V typical i 1V typical
! .
5 to 1000ms | | s min
D —> —‘ <
3000ms max ms min 500mS max
_ (Note 1) sy oS <
CHI (+5V) A£95% | X\ 9% A% | N\ 9%
Output voltage ov
(Note 2) ' =
. j‘ Oms min (Note3)
24V B J
CH3 (+24V) -A90% X: 90% 90% N 90%
Output voltage oV \ ‘
I ms min
100 to 500ms <
100 to 500ms
— © «— 16ms min
St
PWR OK f
Signal output L
(Note 4)

2.10

=70
Nt/
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Product Specification

Model Date October 28, 2005
PCFL—180P—F 1S o :
by Namba Technical Center
Output Power Cross Regulation Chart
Output current for each CH is limited by total power in this power supply. Total of power per CH (= output voltage times load current) shall follow the conditions
of 1to 4 below.
1. Max. output current/power 1 specified in the output specification shall fit within the range of bold solid line in Chart 1.
2. Max. output current/power 2 specified in the output specification shall fit within the range of bold solid line in Chart 2.
3. Max. output current/power 3 specified in the output specification shall fit within the range of bold solid line in Chart 3.
4. Momentary output current/power specified in the output specification shall fit within the range of bold solid line in Chart 4.
However, when using at high temperature or low voltage, follow the derating conditions on page 6.
Chart 1. at natural-air cooling  (basic curve) Chart 2.at natural air-cooling with special aluminum radiating
2007 200
E 2
1607 160 -]
5 7 2197
g 7 -
2 3 g .
§ 120 £ 1204
4 =] |
i‘i = rUnac table area = 3 Unacceptable area
3 '_‘\ ] ]
g 80 T < g 80 :
+ - + ]
] o3 3
Sy 3 10 rcoopabiomsa]
— = table T .
+ ] + ]
0 BN L A LB ML B BN 0 +—rrr—rrrrrr——rrt
0 20 40 60 80 100 0 20 40 60 80 100
+5V&—12V,+5VSB total output power [W] +5V&—12V,+5VSB total output power [W]
Chart 3.at forced-air cooling with external fan Chart 4. at momentary rating (5 seconds or less)
= 2003 — 2007
E E ]
g T
é 1607 £ 160 ~
5 - tUnacceptable area E‘ 3 \ naccepta@
2 1203 2120 N
= 3 k| .
s s
g ] g 80 {cceptable area |
o—g E |Acceptab1e area 0—5 E
> 40 > 40
a . aQ ]
+ E + e
0_"1""'"""]"""I"""I“’ 0—"'1""'I"'"'l""'l""“l"'
0 20 40 60 80 100 0 20 40 607 80 100
63. 6
+5V&—12V,+5VSB total output power [W] +5V&—12V,+5VSB total output power [W.
f .
L 21,21
-
A By = 5‘_/
NV 14
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Product Specification

Model Date October 28, 2005
rPCrrI1I.—1 8 0PF —F 1 s Created by
Y Namba Technical Center

Installation
1. When mounting the power supply into the system, keep at least Smm away from the PCB edge and component surface of the unit to meet insulation and dielectric strength

requirement.
2. Keep sufficient space on top to allow natural-air cooling, The installation positions marked as “X* below are unacceptable.
%*@ & ® are only unacoeptable
at natural-air cooling

3. At forced-air cooling, all of (D to ® directions are acceptable; however, external fan’s position to the supply shall be any of @ to © below but (©. Air flow of the fan shall be
at least 0.5> per minute and airflow direction shall follow the drawing as shown in the charts below

Output connector
Input connector

) Q) i O @Am N SN
lAIR P w T - e

v i
il

[

T ¥ LA A=A

“ > ‘ Bacceptable le—]| (Blacceptable* ©aw:ptable ~ Aluminum fin (Dunacceptable
ax. max.
*For (B), fan motor shall be positioned in the middle lengthways direction.

|
EN

Derating Conditions

‘When using at low voltage under high temperature, follow 1 to 4 below to derate output current and power. For continuous rating, however, maximum output current value for each CH
specified in the output specification shall be defined as 100% of load factor, and total maximum output power (*Nofe) of CH1 to 5 shall be defined as 100 load factor. For momentary
rating, in the same way, momentary output current for each CH shall be defined as100% load factor, and total output power (*Note) of CH1 to 5 shall be defined as 1009 load factor.
(*Note) For total value of maximum output power and total value of momentary output power of CH1 to 5, refer to “Output Power Cross Regulation Chart” on page 5.

1. Ifthe ambient temperature exceeds 25°C  at natural-air cooling, follow the solid line in Figure 1 for both continuous and momentary ratings.
2. Ifthe ambient temperature exceeds 25°C  at forced-air cooling, follow the broken line in Figure 1 for both continuous and momentary ratings.
3. When using at continuous rating at or below 90V, follow the solid line in Figure 2. When the ambient temperature exceeds 25°C, follow the calculated load factor by
multiplying the load factor in Figure 2 and Figure 1 together.
4. When using with momentary rating at or below 95V, follow the broken line in Figure 2. In addition, if the ambient temperature exceeds 25°C, follow the calculated load
factor by multiplying the load factor in Figure 2 and Figure 1 together.

Figure 1. Temperature derating curve Figure 2. Low input voltage derating curve

100 100

4 | ,
. e Forced-air cooling - ¢
\ R / t \
80 AN BES 80
—_ i s L | , )\ Momentary rating
S /\ . 8 J (5 seconds or less)
fg 60 Natural-air cooling N =~ 5 60 i
§ i ‘% i Continuous rating
3 40 S 40
20 20
0 I ) I I L 0 ] | ! !
0 10 20 30 40 50 60 80 85 90 95
Ambient temperature {*C) Input voltage (V)
Nige
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Current Rating Table for I oad Connection Pins
The maximum current that can be drawn from the load connection pins is shown in the table below. However the total current for each output shall not exceed the
maximum output current specified in the output specification.

Connector name Pin# Output signal name Maximum current Note
1 — — Do not connect to external terminals. (refer to Note)
2 — — Do not connect to external terminals. (refer to Note)
3 +12V 5.0A
4 +5V 5.0A
5 +5V 5.0A
6 COM. GND 5.0A
7 COM. GND 5.0A
8 COM. GND 5.0A
9 COM. GND 5.0A
10 —-12V 5.0A
CN10 11 +5VSB 5.0A
12 — — Do not connect to extemal terminals. (refer to Note)
13 — — Do not connect to external terminals. (refer to Note)
14 +12V 5.0A
15 +5V 5.0A
16 +5V 5.0A
17 COM. GND 5.0A
18 COM. GND 5.0A
19 COM. GND 5.0A
20 COM. GND 5.0A
21 PWR_OK X * See signal input/output specification.
22 PS—ON* X * See signal inputioutput specification.
1 — Do not connect to external terminal. (refer to Note)
2 +5V 5.0A
3 COM. GND 5.0A
4 COM. GND 5.0A
CN11 5 +12V 5.0A
6 — Do not connect to external terminal. (refer to Note)
7 +5V 5.0A
8 COM. GND 5.0A
9 COM. GND 5.0A
10 +12V 5.0A
CN12 1 +5V 5.0A :
2 — — Do not connect to extemal terminal. (refer to Note)
1 +24V 7.5A
CN13 2 | COM. GND 7.5A

Individual and collective boxes shall be made of cardboard.

Note. Since the connector pin is connected to the control circuit inside the power supply, do not connect to external terminals and keep it OPEN.
Packaging Specification
Packaging structure: One unit is wrapped in a plastic bag and packed in an individual box. 12 individual boxes are to be packed in a collective box (6X 2 layers).

Ttems Specification ‘ Note
Dimension/Weight | 400mm (W)X 400mm (D) X 260mm (H) /13Kg aandard Y5ue per one collective box
Number of stackablepiles | 3 piles or less (from the bottom to the top) One collective box is regarded as one pile.
. To endure a vibration acceleration of 0.75g, with vibration frequency of 5 to SOHz (logarithm . .
Vibration sweeping) in upward and downward vibrations for 40 minutes. JIS Z 0200 compliant (Jess than 2,000km in atruck)
Impact from a fall To endure free fall from 35cm high. JIS Z 0200 compliant (distribution condition: LevelIll)
ZAES PN
Losh &N
21240 -
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Product Specification

Model Date October 28, 2005
Teaied by Namba Technical Center

Precautions before use
I Gowding A \ituming
This power supply is designed and produced as Class I equipment. Make sure to properly ground the chassis (L-shaped aluminum chassis) for safety
operation. Please be aware that FG terminal (pin 1) of the input connector is not a safety-grounding terminal.

2. Electric shock AWW
This power supply is designed and produced as embedded type equipment, and contains a high-voltage part. Make sure to securely install the supply
into equipment to prevent electric shock.

3. Momentary output current and output short circuit AC"”""’”
Make sure that momentary output current follows specified current, period, and repetitive condition. Operations not specified in the specification may
cause damage to the device. Prevent shorting output. If output is shorted, capacitors inside the power supply rapidly discharge and may cause fire and/or
sparks, resulting in a serious accident. It also shortens the lifetime of the power supply.

4. Temperature rise of the chassis (L-shaped aluminum chassis) Alawa'on
The chassis (L-shaped aluminum chassis) also serves as a radiator. Therefore, it heats up and may cause bums. Handle the chassis carefully, and pay
much attention to the thermal effect on the device as well as safety.

5. Noise at power-on and power-off
Low frequency noise may be heard at input reclosing or power-on/off by PS_ON signal; this noise is caused by low frequency vibration of chokes to
regulate harmonic current. Similar low frequency noise may be heard while energized (at operation and standby). These noises, however, do not cause
any damage to the function and lifespan of the power supply.

6. Rising waveform of CH3 (+24V) at startup
CH3 (+-24V) output is semi-regulated. Therefore, it has maximum of +10%/~20% overshoots and undershoots as shown in the charts below. Make sure
that the overshoots and undershoots do not cause problems before use.

(@ 24V typical rising waveform at AC240V and rated load

@ 24V typical rising waveform at AC100V input and rated load

= =
] H G
\ 25V : T ,\r\/‘f"‘:\rVA}M’\I\‘(\;\.'\I‘)‘}*.ﬂAVI‘NVNW\IV- \\ 25V DUV
> | v FE. = 1w
0 . [ . ; %) . ‘l‘u .
[ : O
'53 gl - 'EO [ o
g S
= =
& &
8 S oV
Time (50mS,/div) Time (50mS/div)

Product Inspection
Product inspection is conducted in compliance with our standard and test types (type test, sampling test, and all test) specified per each specification. Inspection types in details are
shown below. In addition, inspection documents will not be released in principle. If necessary, howevet, the documents will be sent out with compensation after consultation.

Type test: - “This test is called Technology Evaluation and Authorization Test (Type Authorization Test) which is conducted prior to the first lot of mass production or when the design has

been revised. This test is conducted to all specification items specified in the test type as type/sampling/all under Evaluation Test Class A following our standard.

Sampling test * ‘The sampling test is applied to each production lot under normal temperature and humidity. Sampling method follows JIS Z 9015 and Normal Inspection Standard 1
compliant. Samples are randomly taken once and will be inspected for all items listed as ‘sampling’ or “all’ in the test type section. For the outline dimension test, one
product per each production lot is inspected.

All test* “This test is applied to all products in each production lot under normal temperature and humidity. When All test is required in the test type section, all products are inspected for

all items in the specification.

21.2.10
%’ﬁ) =T vy
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