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Model Description Stock
PCSF-350P-X2S51 Standard stock
mModel Name Coding 1. Series name 4. ATX output .
PCSF-350P-X2S1 3 Peak ouputcomplant & Standard”
@ ® @ @ @ @ @ 7. Thermal-sensing variable speed fan embedded
Compact but High Power Refer to “Product Page Guideline” on p.11 D)

Safety standard / Approval F!I ‘EI
Features Reliability Grade

® SFX power supply corresponding to APPENDIX C mounting Function

surface
. . . TSFC | Conne|
® microATX case corresponding SFX power supply with 350W D D D O @ % D @

® +12V dual outputs to serve for stable CPU operation

Input
® Stable operation even 0 (zero) A load as min. load for all - -
outputs |AC input | 85 - 264V (worldwide range) |
® Qutput harness selection is at your discretion with connector Output
system. Output voltage +3.3V +5V +12V1 | +12V2 | -12V | +5VSB
Mex. cument/ 14A 16A 10A | 16A | 0.5A 2A
1X. CUI
max. power (continuous)| __T0tal 90W Total 220W
Total 250W
Peakkcurrent/ 20A [ 21A | 16A | 22A | 08A | 3A
peak power
12v2' 05 sec, Total 120W Total 270W
Others: 5 sec max.) Total 350W
Min. current 0OA [ oA [ oA [ oA | 0A [ OA

Dimensions
| WxHxD (mm) | 125%63.5%125 (SFX APPENDIX C mounting surface size) |

Output connector (optional component)

Main 12V
24pin 4pin
1 /= m

*Refer to p.129 “Detachable output harness” for details
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Eeneral Specification Condition: at normal temperature and humidity unless otherwise specified

Items

Rated Voltage

Specification

100 - 240 VAC (85* - 264 VAC)

Measurement conditions, etc.

Worldwide range

*Refer to Fig.1

Or, load factor shall be 100% (within 10sec) with
0.05 of duty ratio

>
;—) Input Frequency 50 / 60Hz 47 - 63Hz
E_ Efficiency 73% min. (100 VAC), 77% min. (240 VAC) *Characteristic data: Fig.4 At rated input/output
Power Factor 96% min. (100 VAC), 90% min. (240 VAC) *Characteristic data: Fig.5
Inrush Current 31A peak (100 VAC), 75A peak (240 VAC) *Characteristic data: Fig.6 At rated input/output at cold start (25°C)
Input VA 3.4A max. (100 VAC), 1.4A max. (240 VAC) *Characteristic data: Fig.5 At rated input and max. output
Rated Voltage +3.3V +5V +12V1 +12V2 -12V +5VSB
Rated Current 8A 8A 6A 8A 0.5A 2.0A
Max. Current / Power 14A 16A 10A 16A 0.5A 2.0A Max. output power: 250W
90W max. 220W max.
250W max.
Peak Current / Power 20A 21A | 1A 224 | osA 3.0A Peak output power: 3501
o 120W max. ‘ 270W max. ‘ DIS?)? -rastisoegf?:apeestistive load: 10% or less
g 350W max. Only CH4: 0.5 sec or less
el *Refer to Fig.2
- Min. Current 0A 0A 0A 0A 0A 0A Min. load current for the voltage accuracy
Total Voltage Accuracy (%) +5 max. +5 max. +5 max. +5 max. +5 max. +5 max. Total accuracy of temperature, input, and load
fluctuations, and configuration deviation.
Max. Ripple Voltage (mVp-p) 50 max. 50 max. 80 max. 80 max. 80 max. 50 max. Two wires are coming out from the output connector
and connected into one at thg edge of 150mm max.
Max. Spike Voltage (mVp-p) 100 max. 100 max. 200 max. 200 max. 200 max. 100 max. lsanpgé;t%':';gzﬁggxlgﬁ?tp::goi{iznmde%;llfrr:eget:;mg
100MHz oscilloscope. “Characteristic data: Fig.17
Overcurrent OCP Point (A) 21 min. 22 min. 17 min. 17 min. (05secmin.) Short protection When measuring +12V1 and +12V2, no load on
Protection Method All outputs except for +5VSB shutdown All outputs shutdown other outputs.
o Each other outputs are having rated current at the
3 - P - time of measuring other output.
g Recovery Redlosing AC input CHQ%?:;?ES;:;OXS%DM Input reclosing inst;erval shourl)d be 10 sec. or longer.
s Overvoltage OVP Point (V) 3.76-4.3 5.74-7.0 13.4-15.6 - 64-75 Input reclosing interval shall be 10 sec min.
Protection Method All outputs except for +5VSB shutdown - Zener
Recovery Reclosing AC input - Clamp
m | Operating Temp. / Humidity 0to 60°C* /10 to 90% *Refer to Fig.3
2 No condensation
§ Storage Temp. / Humidity -20 to 70°C / 10 to 95%
é Vibration Acceleration: 19.6m/s? (10-55Hz), Sweep cycles: 20, Test duration: 60 minutes each axis JIS-C-60068-2-6 at no operation
2 [ Mechanical Shock Lift one bottom edge up to 50mm and let it fall. Number of bumps: 3 each of 4 edges JIS-C-60068-2-31 at no operation
7 | Dielectric Strength AC input - DC output/FG: 1500 VAC for 1 minute Cut-off current: 20mA
i Insulation Resistance AC input - DC output/FG: 50MQ min. At 500 VDC
S Leakage Current 0.5mA max. (100 VAC) / 1.2mA max. (240 VAC) *Characteristic data: Fig.7 YEW. TYPE3226 (1kQ) or equivalent

Line Noise Immunity

+ 2000V (pulse width: 100/1000ns, repetitive cycle: 30-100Hz,
normal/common mode with pos./neg. polarity for 10 minutes)

Measured by INS-410
No fluctuation of DC output or malfunction

Electrostatic Discharge

EN61000-4-2 compliant

Radiated, Radio-frequency EM Field

EN61000-4-3 compliant

Fast Transient Burst

EN61000-4-4 compliant

Reliability Grade

FA (industrial equipment grade, double-sided PCB with plated through hole)

E Lightning Surge EN61000-4-5 compliant
© RF Conducted Immunity EN61000-4-6 compliant

Magnetic Field Immunity EN61000-4-8 compliant

Voltage Dip / Regulation EN61000-4-11 compliant

Conducted Emission VCCI, FCC, EN55022 Class A compliant *Characteristic data: Fig.8 and 9 Measured by single unit

Harmonic Current Regulation IEC61000-3-2 Class D compliant At rated input/output

Safety Standards UL60950, CSAB0950 (c-U), CE Marking (IEC62368-1), PSE compliant

Cooling System Forced air cooling: thermal-sensing variable speed fan embedded Fan rotates at low speed depending on the internal

temperature of power supply even PS_ON# signal 'H'.

© | Output Grounding Connected chassis (FG)* *It can be customized to connect to capacitor
;?: Output Hold-up Time PWR_OK holds up 16ms min. after AC failure *Characteristic data: Fig.14 At rated output
w

Follow our standard

MTBF 70,000 H min. Based on EIAJ RCR-9102
Weight 1.2 kg typ.
Warranty 3 years after delivery. If any faults belong to us, the defective unit shall be repaired or replaced at our cost. | Except for errors caused by operation no listed

Fig.1 Derating for Low Input Voltage

When the input voltage is 90 VAC or less, follow the
derating curve to derate rated current/power, max.
current/power, and peak current/power.

Fig.2 Duty Ratio

Peak current/power shall be 5 sec or less continuously.
For repetitive loads, duty ratio shall be 10% or less.

Fig.3 Temperature Derating

When the ambient temperature (near the airflow inlet)
exceeds 40°C, follow the derating curve to derate rated
current/power, max. current/power, and peak

current/power.
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Elg nal Input / Output Speciﬁcation Condition: at normal temperature and humidity unless otherwise specified

Items Specification Note

S | Output ON / OFF Control Signal  |+3.3V,+5V,+12V1,+12V2, and -12V outputs shutdown with ‘H’ or ‘OPEN’ input. The pin 16 of PIMAIN connector
2 | (PS_ON#)
=
()]
@ | 3.3V SENSE The input terminal to detect the voltage of +3.3V output; by connecting to the load terminal, The pin 13 of PIMAIN connector
o 8 only the line drop of the + side of the output cable is compensated.
= L
;’_ © | Normal Output Signal (PWR_OK) | 'H'signal is delivered when the +5V output is normal (detection delay time: 100 - 500ms). The pin 8 of PIMAIN connector
8‘ % Fan Monitor Signal Two cycle pulses per one rotation of the fan motor are delivered (open collector output). The pin 1 and 2 of P4SIG connector
b =] < | (FAN_M1,FAN_M2) Duty ratio of the pulse shall be 0.5 typ.
e 1)) (Interval between the signals becomes longer at low speed and shorter at high speed.) |_
o Q The signal remains 'L' or 'OPEN' when the fan stops caused by any failure or malfunction. —
3 One rotation
o] S8 >
o
= : e
) Signal Circuit
g’ 3 (PS_ON#) 9 (PWR_OK) (FAN_M1), (FAN_M2)
=] S 51
= @ , , g
< Q Inside Outside ((an Inside Outside
o
F) +5VSB; E_) +5V +5VSB
=3 @)
o] lin 1 (@)
g g 56 kQ in lin <10mA a 1kQ )
=] 0 | AtQ1on = i fin in >47kQ
6‘ 5.6 k = <16 mA <—— | (1kQ min.)
[ . < Q1
o Ve <08V AtQ1on Q1
10kQ . AtQ1on
= Vo
= Vo Q1 lin < 10 mA Vo lin < 5mA
: V Vo<04V Vo <08V
o
=
[1°3
-
(2}
=
k=]
=2 n'lternal Structure
<
Y . @
o o, RoHS fully compliant S
"7@/6 "o,’ . Amount of hazardous materials in PWBs, wires, electronic ‘4{{0\
"/% () components, coils, chassis, and labels specified by »@‘Q .G
6'/7@ eo") International standard is lower than acceptable level. © o

> O f i
o Simple layout design
e Superior cooling and low inter-component interference layout design.
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equence Diagram

ON
@ 4
AC
BRAIN
Input voltage OFF Power
Supply
o
H (OPEN) @ D
(72)
PS_ON# @) =
P —
signal =]
L =}
o
(@]
o
5V =
+5VSB ~ 90% o 90% D
output voltage ov (é)
o cl5secmax. __p  Glmsmin. =
- » =
<<
_ __5-400ms max.
5V
+5V /A a5y CPKATSY e e C 95% g
output voltage S
(*1) ov 0.5V Z C‘Y
QO
. (x]
50ms max. _ _ 1ms min. =
> > <t c
=]
70ms max.
= S
100 - 500ms : _ 100 - 500ms _ i Imsmin. =
> < > < > — >
i . =
16ms min. _ wn
> < =
=]
=]
P_WRioK =
signal
(*1) All other outputs shall follow this timing except voltage values.
In addition, rising time difference among outputs shall be 50ms max. Undefined
(1) With PS_ON# 'H (OPENY', only +5VSB output starts up at AC input.
(2) +5VSB output starts up with PS_ON# 'L". Also, PWR_OK 'H' is delivered 100 - 500ms after +5VSB has started up.
(3) +5V output shuts down upon receipt of PS_ON# 'H’ signal.
(4) PWR_OK goes to 'L' 16ms or later after blackout. +5V and +5VSB outputs shutdown 1ms or later after that.
Elock Diagram
Auxiliary
Power supply g TSFC ° FAN |
Speed >
| copntrol | ¢ FAN |
[
| Rectifying - +5V:S)B
Inverter /smoothing

Error amplifier

ifvi -12v
Rectifying
T /smoothing Dropper °

Power supply SW
ACL 0=310-0" 0= Noise | [ Rectiying € Mag. amp. 5V
85 - 264 VAC : fiter [ circuit ] PFC Inverter rectifying O
AC N O=0 O] t /smoothing
CIIC #7 4 F Mag. amp. +3.3V
rectifying O
Resqnmce_§ < Jsmoothing
circuit
S Rectifying = - +i2vt
& /smoothing N4
PWM ~ +12V2
control circuit P Smoothing O
GND
gnected to
chassis
(A D) e——{eoawie] | 1114

Remote PS _ON# (Remote ON / OFF)
{2 )« ONOFF |—————0

—| OV/OC detection circuit |

PWR_OK (Power Good)

Voltage comparison O
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Eutline Drawing

Output1 MAIN CP-01424150(CviLux)
19 Pin Signal or Equivalent
BRAIN I | T 5ivee
gowﬁr S 2] +33vDC
3 COM
Upp Y [ 5 V DC
[Ta) 5 COM
SVDC
o FAN BLOW S
<2) n o[ v
>~ ES7A)
— VT
o \ \ 5
o A 635 2-M3 Mounting hole =
o 515105 Chinese Chinese v |
& Sk — Caution label Class A label 4M3 Mounting hole - o
oM
o =285 =395 £0.5 = o
= e h3 2 e
= & . 3 2 I VDO
D ! s 4 £ 5V DC
— 5™ 3 €]
% Siian j ,
= 5050 / H Output2 HD CP-01410150(CviLux)
= n o858 . S (Peripheral Floppy Drive E lent
)} §@ Z wn | . or Equivalen
_2 F :’:::-_ o Note 1 F Serial ATA Power Connector)
= Sla jaal Pin Signal
o 1 33V DC
2 7] svic
253 3 3 -
m
Label o T2Vi0C
= 223 Content z EERIY
o Manufacturer's name: 3 E%
= L] Model name —
& - i i
25805 i
; 212 05—l 12 Output3 12V CP-01408150(CviLux)
o 6-M3 Mounting hole 2-M3 Mounting hole Pin Signal or Equivalent
oM
= 2-M3 Mounting hol o
-M3 Mounting hole T
_U — COM
o n T2 V2DC
= X i
2 =2 TZ2VZDC
n
w
=
= *AC power cord p Outputd SIG S03B-XASK-1(JST)
=] Zr":?;s"x“’g“)““ inthe shaded 119 © en| sl or Equivalent
pul ) o
= 75 12 e
Note 1. The mounting position of AC power * Dimensional tolerance shall be + 1mm. -Install_atlon dlre_ctlon . — e
cord retention clamp Convex parts such as inlet and connectors are not included The unit can be installed in any directions.
Driving depth of screws inside power supply shall be 6mm max.

Eptional Components sold Separately

Detachable Output Harness

Length and Type of Connector Output Port Allocation

Main power cable MAIN

z .
WH-M2024-500 e £

Z
WH-M2424-500 socets E 24P i
12V power cable 12V
WH-V0808-500 05[] 12v 8Pin
WH-V0408-500 80018 (55 12V 4Pin

= 12V 4Pin
WH-VG208-500 5015 B pore opin
i EAN. S ———»[52 12vePin | &0 —0®

WH-VV208-500-02 N o L]

S ~—{o5 12V 8Pin
WH-VG208-500-02 I =
HD power cable

i i a . . Acceptable cable(s)
WH-PP610-850 550+15 150-15 EPheral(HD] MAIN HD
WH-PS610-850 souts o O 1model 1model 1model 1model
= ]
550+£15 150+15 .
WH-PS710-850 O =g B
850+£15 a
SIG cable [SIG]
WH-80603-500 g e siG2 <
WH-S0303-500 B = oo ses =
Harness set MAIN ERYA HD
[contents] / WH-M2024-500 (1) / WH-M2424-500 (1) / WH-V0808-500 (1) / WH-VG208-500 (1)

WHS2828 / WH-PP610-850 (1) / WH-PS610-850 (2)
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Eptional Components sold separately

Cable
Picture Model Type Description
WH2753 AC power cord [1}32 g%AC 12A EE‘{%’E
o
% 125 VAC 12A (tracking resistance type) 3
i,% WH2753-02 AC power cord [PSE] g
o
o
(@]
Other Optional Components &
Model Description Model Description §
ACC2637 Automatic startup unit WH5105 12V 4-pin connector conversion harness (80mm) ;
WH2820 20-pin extension harness (600mm) WH5105-02 12V 4-pin connector conversion harness (320mm) %
WH2747 20-pin extension harness (450mm) WH5055 AT connector conversion harness :—
WH2892-02 20-pin extension harness (200mm) ACC5046 Harness with PS_ON switch
WH2812 PCI-E 6-pin connector conversion harness ACC5077 PS_ON terminal short connector
WH5073 PS_ON terminal short 20-pin harness

=
o
=]
;
o
@
o
2
=
=
o
o
=
)
=
w
=
=
o
=
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haracteristics Data (Examples of actual measurement)

e Fig.4 Efficiency / Input Current vs. Output Power e Fig.5 Power Factor / Input VA vs. Output Power
100 10 100 -1 1000
BRAIN 90 r 19 90 900
Power
Power factor
Supply 80 | Efficiency — 8 80 - 800
o
& (I / 17 70 L 1700 _
(72) o < o <
= = 60 = 6 = 60 . 4600 =
(=] 9 — 100 VA o oS — 100 VA <
= 5 50 —— 240 VAC 195 = 8 50 —— 240 VAC 500 >
8 E% 40 - Input current 4 ; g 40 -1 400 é.
3 30 13 g S 30 1300
= 20 2 20 + InputvA | 200
g ] | |
» 10 1 10 100
= 0 0 o0
:; 0 50 100 150 200 250 0 50 100 150 200 250
Output power [W] Output power [W]
g
> e Fig.6 Inrush Current e Fig.7 Leakage Current
o
o S mis sdivy aiv =21 .iEm
2
| e
=]
S . v T o Input: 100 / 240 VAC
S \\ \ \ \ Load: Rated and min. load
wn
j o . .
= S S B N Inrush current: 21.6A (at 100 VAC) Rated load Min. load
-c_; 10 ENGEA 1omo =0 -
= R 100 VAC 0.33mA 0.30mA
. W A s 240 VAC 0.80mA 0.80mA
R - .......Inrush current: 45.6A(at 240 VAC)
e Fig.8 Conducted Emission at 100 VAC nput: 100 VAC e Fig.9 Conducted Emission at 240 VAC nput: 240 VAC
Mode: Peak Mode: Peak
o (N1 PHASE LI BPOw L[] PASE L A
- .
o [ WsE L2 LR Lt IS 2 o
- o= =
F L Fre L
e Fig.10 Rising Characteristics at 100 VAC e Fig.11 Falling Characteristics at 100 VAC when REMOTE goes Off
Input: 100 VAC Input: 100 VAC
Load: Rated Load: Rated
Time axis: 1ms/DIV Time axis: 10ms/DIV
e [T TFTEE00Y wims % A =
By 100 VAC
wvss | mmERoo e
-Ej%i ..zfgg.g.. ........
+12V1
+12V2 NG
+5V N B E R R Sty PO S R S
Bav | -
PS_ON# im S
, Fuy : : : : PWR_OK *“” ........... G
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haracteristics Data (Examples of actual measurement)

e Fig.12 Rising Characteristics at 240 VAC

Input: 240 VAC
Load: Rated
Time axis: 1ms/DIV

2% so6s H H +ins. Al

o

i
ZH
=
i)
TR
sooa)
g

e

o Fig.13 Falling Characteristics at 240 VAC when REMOTE goes Off

Input: 240 VAC

Load: Rated
Time axis: 10ms/DIV
3 Ty TEIE T0ES = 10ms AL
240 VAC ST S
+5VSB
MoV M
e T
+12V2
e
+5V
5 ositn
T[T . 00T
$3.3V | Gnnnnninnnhnnnoin
PS_ON#
PWR_OK : : o
=10l Fons 25 3z

e Fig.14 Output Hold-up Time vs. Output Power

PWR_OK: the point that PWR_OK signal goes to “L”
Output voltage: the point any output voltage decreases to 95% except +5VSB

200
180

160
140 m— PWR_OK -

120 Output voltage

100
80
60
40
20

0

—
_—

Hold-up time [ms]

—
==

60 80 100 120 140 160 180 200 220 240 260
Output power [W]

e Fig.15 Dynamic Load Fluctuation Characteristics at 1kHz

Input: 100 VAC
Load: Rated
Time axis: 200us/DIV

iJ\mwﬂ J\fw »WM +12V2 output voltage
it w’\m w7 (100mV/DIV)
"(’ﬂu\' +12V1 output voltage

V"{\
WWWW (100mV/DIV)

+12V2 output current

ﬂ i

- TR L s .\' < = & ey g | (BADIV)
icom T Sok icom® so 148 2ok 1w 1
Zoou fate
A MW \M +5V output voltage
W »Wf (20mV/DIV)
z h. ol Lot +3.3V output voltage
- [ P (20mV/DIV)
=Th® 5k =YR® =2 166 T aok 1P 1S4

e Fig.16 Output Voltage Regulation

Min. load | Rated load | Peak load
+12V1 output|  0A 10A 16A
+12V2 output|  OA 16A 22A

+5V output 0A 16A 21A
+3.3V output|  0A 14A 20A

AC input voltage | 85 VAC |100 VAC|132 VAC|176 VAC|240 VAC|264 VAC
+12V1 output (min. load) {12.121 V|12.121 V|12.119 V|12.119 V|12.118 V|12.117 V
+12V1 output (rated load)[12.052 V[12.049 V[12.049 V|12.048 V|12.048 V/|12.048 V
+12V1 output (peak load)|11.869 V|11.866 V|11.866 V|11.865 V|11.864 V[11.863 V
+12V2 output (min. load) |12.113 V|12.113 V[12.111 V[12.109 V|12.110 V|12.109 V
+12V2 output (rated load)|11.954 V[11.952 V[11.952 V[11.951 V[11.951 V[11.949 V
+12V2 output (peak load)[11.910 V|11.910 V|11.910 V|11.910 V[11.910 V[11.910 V

+5V output (min. load) | 5.165V| 5.165V| 5.164 V| 5.164 V| 5.163 V| 5.163 V

+5V output (rated load) | 5.065 V| 5.064 V| 5.063 V| 5.062 V| 5.062 V| 5.062 V
+5V output (peak load) | 4.960 V| 4.956 V| 4.953 V| 4.952 V| 4.951V| 4.950 V
+3.3V output (min. load) | 3.344 V| 3.344 V| 3.344 V| 3.344 V| 3.344 V| 3.344V
+3.3V output (rated load)| 3.277 V| 3.276 V| 3.276 V| 3.276 V| 3.276 V| 3.276 V
+3.3V output (peak load) | 3.228 V| 3.227 V| 3.227 V| 3.227 V| 3.227 V| 3.227V

e Fig.17 Ripple and Spike Voltage

Input: 100 VAC
Load: Rated
Time axis: 2us/DIV

2 uis sdivy
A et <14 +12V2 output voltage
; : VI (100mv/DIV)
z M—.‘M H +12V1 output volta
fommemsin s R s p ge
T T e T doomuoiy
. : :
- i i : ussiesnip| *5V oUtpUL VOltage
) : i (100mV/DIV)
2 bl A ; A - e +3.3V output voltage
: i (100mV/DIV)
ST L R LR BT = | E
1eem v = % 1e@m v S % 1me§ 4.2 % 10@m v 2o

e Fig.18 Ambient Temperature vs. Expected Service Life

Input: 100 VAC
Load: Rated
Operating time: 24 consecutive hours

50 ‘
™
ig \ Electrolytic capacitor

35 \ s Fan motor L

30 \\

25 N

20 \\

15

10
5
0

Expected service life [year]

20 25 30 35 40 45
Intake air temperature [°C]

*Life span for electrolytic capacitor shall be 15 years max. considering
the degradation of the sealing plate.

e Fig.19 Over Current Protection (V-l Characteristic)

Input: 100 VAC

_aaa

Output voltage [V]
O=_NWARUIONXOO =2NW

— +3.3V
— +5\/
! —+12V/1
! +12V2

o

5 10 15 20 25 30 35 40 45
Output current [A]
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