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Model Description Stock
mPCSL-210-X2S Standard stock
mModel Name Coding 1. Series name 3. ATX output
2. Output power 4. +3.3V output equipped
mPCSL = 210 = X 2 S 5. Standard
@ @ O®6
Features C Refer to “Product Page Guideline” on p.13 D)
® Medical standard IEC60601-1 2nd and 3rd approved Safety standard / Approval
® CQC certification approved Reliability Grade
® |[EC60065-1 approved )
e Slim size of 48mm in height and 90mm in width Function
e Complying with medical standard at the low leakage current of D D D D ﬂ D D D @
0.2mA max. (at T00VAC input)

® By building in the thermal-sensing variable speed fan, noise

reduction can be realised. Heat related issue for CPU can be Input. -

settled with fan speed changeover switch. [AC input |85 - 264V (worldwide range) |
® Seven years expected lifetime is achieved at max. output Output

power and 40°C ambient temperature. (electrolytic capacitor: Output voltage 33V [ 45V +12V -12V +5VSB

approx. 13 years, Fan: approx. 7 years) 10A [ 10A 12A 0.3A 1.5A

Max. current / Total 83W
® Conducted emission class B compliant max. power (continuous) Total 199.7W
Total 210.5W max.
Min. current OA [ OA [ 08A [ OA [ OA
Dimensions

WxHxD (mm) | 90x48x240 |

Output connector (optional component)
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eneral Specification Condition: at normal temperature and humidity unless otherwise specified

Reliability Grade

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

Items Specification Measurement conditions, etc.
Rated Voltage 100 - 240 VAC (85* - 264 VAC) Worldwide range, *Refer to Fig.1
> Input Frequency 50/ 60Hz 47 - 63Hz
9 Efficiency 72% typ. (100 VAC), 75% typ. (240 VAC) *Characteristic data: Fig.4 At rated input/output
'§ Power Factor 97% min. (100 VAC), 92% 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 320VA max. *Characteristic data: Fig.5 At rated input and max. output
Rated Voltage +3.3V +5V +12V -12v +5VSB
Rated Current 9A 10A 10A 0.3A 1.5A
Max. Current / Power 10A 10A 12A 0.3A 1.5A Max. output power: 210.8W
83W max.
199.7W max.
2 Total 210.8W max.
E Min. Current 0A 0A 0.8A 0A 0A Min. load current for the voltage accuracy
Total Voltage Accuracy (%) +5 max. +5 max. +5 max. +10 max. +5 max. Total accuracy of input and load fluctuations,
and the drift caused by temperature and time.
Max. Ripple Voltage (mVp-p) 50 max. 50 max. 120 max. 120 max. 50 max. Two wires are coming out from the output connector and connected
Max. Spike Voltage (mVp-p) 100 max. 100 max. 170 max. 170 max. 100 max. I:,:z ?ﬁ,?éggﬁgi;&;:&?@ ;chgﬂ%,: .?E;de li??s"?riyet;csﬁile%aggor
the 100MHz oscilloscope. *Characteristic data: Fig.16
Overcurrent OCP Point (A) 12 min. 12 min. 14 min. Short protection All other outputs are at rated input/output
Protection Method All outputs except for +5VSB shutdown Fold back Hold down current limiting
current limiting | All outputs shutdown
) Recovery Reclosing AC input (10 sec min. interval) Automatic recovery
&
%. Overvo_ltage OVP Point (V) 3.74-4.3 | 5.74-7.0 ‘ 13.4-15.6 - -
S | Protection Method All outputs except for +5VSB shutdown - Zener clamp
Recovery Reclosing AC input (10 sec min. interval) -
m Operating Temp. / Humidity 0 to 60°C*/ 10 to 90% No condensation *Refer to Fig.2
g' Storage Temp. / Humidity -25t0 70°C /10 to 95% No condensation
% Vibration Acceleration amplitude: 2g (10-55Hz), Sweep cycles: 10, Test duration: 45 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
2 | Dielectric Strength AC input - FG/DC output: 2500 VAC for 1 minute Cut-off current: 10mA
% Insulation Resistance AC input - FG/DC output: 50MQ min. At 500 VDC
S Leakage Current 0.2mA max. (100 VAC) / 0.5mA max. (264 VAC) *Characteristic data: Fig.6 YEW. TYPE3226 (1kQ) or equivalent
Line Noise Immunity +2000V (pulse width: 100/1000ns, repetitive cycle: 30-100Hz, Measured by INS-410
normal/common mode with pos./neg. polarity for 10 minutes each) No fluctuation of DC output or malfunction
Electrostatic Discharge EN61000-4-2 compliant
Radiated, Radio-Frequency EM Field | EN61000-4-3 compliant
m Fast Transient Burst EN61000-4-4 compliant
g 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 B compliant “Characteristic data: Fig.7 and 8 Measured by single unit
Harmonic Current Regulation IEC 6100-3-2 Class D compliant At rated input/output
Safety Standard UL60601-1, CSA C22.2 No.601.1 (c-UL), UL60950-1, CSA C22.2 No.60950-1 (c-UL),
IEC60065-1, CQC(GB8898), CE Marking (LVD,EMC)
Cooling System Forced air cooling: thermal-sensing variable speed fan embedded
O | Output Grounding Connected chassis (FG)
;3'; Output Hold-up Time PWR_OK holds up 16ms min. after AC failure *Characteristic data: Fig.13 At rated output
"

Follow our standard

MTBF 70,000 H min. Based on EIAJ RCR-9102
Weight 1.4 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 not listed

*The inrush current into X-capacitor of input noise filter is not specified unless its period is more than 100ps.

Fig.1 Derating for Low Input Voltage

Fig.2 Temperature Derating
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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.

When the ambient temperature (near the airflow inlet)
exceeds 45°C, follow the derating curve to derate rated
current/power, max. current/power, and peak

current/power.
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Input voltage (V) Ambient temperature (°C)
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ignal Input / Output Specification Condition: at normal temperature and humidity unless otherwise specified

Items Specification Note

_g Output ON / OFF Control Signal +3.3V, +5V, +12V, and -12V outputs are delivered with 'L' input. Signal input between the pin 14 of

S | (PS_ON#) +3.3V, +5V, +12V, and -12V outputs shutdown with ‘H" or ‘OPEN’ input. P1 connector and COM pin

2}

Lg' +3.3V SENSE The input terminal to detect the voltage of +3.3V output; by connecting to the load terminal, The pin 11 of P1 connector

D only the line drop of the + side of the output cable is compensated.
D =
3 (CJ Normal Output Signal (PWR_OK) 'H' signal is delivered when the +5V output is normal. The pin 8 of P1 connector
=~ —
o © | Fan Monitor Signal (FAN M) Two cycle pulses per one rotation of the fan motor are delivered. The pin 1 of P7 connector
p= "m" Duty ratio of the pulse shall be 0.5 typ. —
o & The signal remains 'L' or 'OPEN' when the fan stops caused by any failure or malfunction.
(@) 3 I

> )
o = ¢ One rotation >
o
= Signal Circuit
=

S
@ 2 (PS_ON#)
= =
= 2]
= Lg Inside Outside

2 +5VSB

Q 5.6kQ
= g lin_lin < 10mA
=) =
= 5.6kQ 1= aaqton
o I<1.6mA
3 10kQ Vo Vos0.8V
=
=
O
o
S Q (PWR_OK) (FAN M)
» g
= F(/; Inside Outside Inside Outside
= 2
S Lg +5V +5VSB
= )
= o 4.7kQ

= 1kQ < iln 5 (1kQ min.)

g — il

Vo
AtQ1on AtQ1on
Vo Q1 (-
Q1 ln<10mA lins5mA
V0<0.4V Vo<0.8V

‘nternal Structure

)
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equence Diagram

on M “
AC BRAIN
Input voltage OFF gﬁ"’)v&"y
o
D
H (OPEN) 17
PS_ON# ) ) =N
Nl (=)
signal L =
O
(@]
5V =
S B 90% §
CH5(+5VSB) =
output voltage ov L (92]
> < 1.5 sec max. i _1ms min. _g
» « 5 -400ms =3
» K <
5V 95%
ey R B 4.75V 4TSV e X
+ i
=
output voltage v 0.5V \/ — o
(*1) - 20ms max. ?
gl 1ms min. o
40ms max. < QD
»- < o
< 100 - 500ms ) S
100 - 500ms - P o | Ims min. =
> > | » <« > e}
16ms min. o
> o
=
PWR_OK @
signal
(2) L
=
=
<

(*1) All other outputs except for CH2 (+5V) shall follow this timing and the rising time

difference from CH2 (+5V) shall be 20ms or less. In addition, output voltage level of

CH2 (+5V) and CH3 (+12V) at rising shall be more than the voltage level of CH1 (+3.3V).

The difference of output voltage level of CH2 (+5V) and CH1 (+3.3V) should be less than

2.25V. Each output voltage at the time of trailing rank or level differences are unregulated.

(*2) Arise and a fall time of PWR_OK signal shall be less than 100us at the time of the -
capacitive load is not connected to signal output.

Undefined

) With PS_ON# 'H (OPENY)', only +5VSB output starts up at AC input.

) All outputs start up at PS_ON# 'L' input. Also, PWR_OK goes to 'H' at 100 - 500ms after the +5V output has risen.
) At PS_ON# 'H (OPEN)' input, outputs except for +5VSB shut down.

) PWR_OK turns to ‘L' after 16ms or longer from blackout. 1ms later than this event,

“
(2
@3
(4
the +5V output shuts down and another 1ms later followed by +5VSB shutdown.

Elock Diagram

Auxiliary
power supply
] Rectifying
Inverter —3 |H/smoothing O +5VSB
f H y <
Rectifying B
Power supply SW
oAV ACL o—om Noise HR‘ecﬁlfyingH PFC |_0_|‘Resonance Rectifying 0 +12v
AC N O=0 filter circuit inverter /smoothing
A
FG g Mag. amp.
rectifying O +3.3V
& /smoothing
Mag. amp.
rectifying O +5V
/smoothing
PWM
control circuit
r GND
Connect to
chassis
[ ——
Error amlfir vvYy
OV detection

REMOTE
ON/OFF O PS_ON# (Remote ON/OFF)
Voltage compari50n|—D0 PWR_OK (Power Good)
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Eutline Drawing

BRAIN
Power
Steel 400+10
o
D 24,12
(2} [
= |
(=}
=} P1 Housing: CP-01124030
(CviLux)
g ‘\‘ 3 . or equivalent
= V
% [ fES P2 Housing: CP-01104030
) SEALNG / 600210 | ([V‘LUX’L .
(_,‘) FAN BLOW — STOER N or equivalen
ol 250410 20010 P3 Housing: CI94PFIATAQ
=} / (CviLux)
=] 65 4-M3 Mounting Hole PB,_‘S 5 w or EqUiValenf'
<

P4 Housing: CI94PF00100
T (15) (CviLux)

[Cover]
ooooo

ry =& =
";pogig%oca i 150110 12010 250210 ! or equivalent
= oo
o FICHEEY) -]
> ol o ol S P5,P6 Housing: LCP-04 (JST)
(= als T = — Manzcurer abel or equivalent
IS & Q| Eﬁ‘ 265
o 90902025030 | <
= o | e8s8s8ssse '
£ 0| sss Es No abe@ E P7 Housing: 1718224 (AMP)
683 808““ 4 or equivalent
e ° =1
o 24005 3320 [ = P8 Housing
% 37402 [ L00s10 = 47054-1000
@ (5.5) A 4803 (MOLEX)
wn 245202 135:03 4 equivalent
S e
= s -
- Mounfing Hole =
< ; === o~ ~
& n
o
® -
¥ ~|
m S
3
26 (275) | »
- Dimensional tolerance shall be & 1mm Based on the botlom chassis as s arigin, the buige of
N + 1mm. the side oftop and bottom chassis s notincuded.
minstallation direction o Convex parts such s 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.
PIN. MAX  [WIRE]
o R0 FUNCTION el eoron] =
T [+33V 6.0A | Orange
7 [+33V 6.0 | Oae
3 | GND 6,04 | Back
L [*5V 6.00
5 | GND 6.0 | B
6 | +5V 60A e
7| ano 6,04
8 [PWR_DK 1004 | Gay
9 [+5VsB 2.55_| Pue
W] +iov 600 | Velow
Nni+1av 6.0A | Yelow |Housing:CP-01124030
wain [z [+8.3 v 6.00 | Oenge (CivLux)
Pl | 13[t88 YV 6.0A | Onnge | or equivalent
[ 3.3V SENSING |_10nA_| Bown
“1ev 0.3 | Bue
GND 6.0 | Back
PS_ON 10nA_| Geen
GND 600 | Bek
GND 6.00 | Bak
GND 600 | Back
N.C - -
5V 0A_| Rel
F5V A | Red
+5V A | Red
GND A | Bk
) 600 | Bak
Housing: CP-01104
12V GND 604 | Back ousing:C>-0 c‘ﬂfﬁf)
P2 H2V 6.04 | Yelow or equivalent
6.00 | Yelow
7.0 | Yelow
. 7.0h | Bax | Housing:CI94PF IA1A0
S-ATA T | R (CviLux)
P3~4 7 0h | Bk or equivalent
. 7.0A [ Omnge
T 7.00 | Yelow
A P I A e N
. L JsT)
P5~6 3 GND 7.0A | Bak o equivalent
I ] 7.0 | Red
11 v 2.00 | BBk | Housing: 171822-4
FD 2 GND 2.0A lack o (AVP)
P73 GND 2,00 | Bak or equivalent
L iV 2.00_| Yelow
si6 22 sm BT yousing:47054- 1000
P ~ ~ (MOLEX)
X i FAN_M 5mA | Brown or equivalent

*In case of using the pin 1 GND of SIG(P8), please check carefullly
that the output current except FAN_M should not flow into this pin.
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Eptional Components sold Separately

Cable
Picture Model Type Description

125 VAC 12A BRAIN
WH2753 AC power cord [PSE] gg‘g&;
&
|
| 125 VAC 12A (tracking resistance type L2
lt‘ WH2753-02 AC power cord PSE ( 9 type) =
Y __ [PSE] o
=)
o
(@]
Other Optional Components =~
Model Description Model Description CED
ACC2637 Automatic startup unit WH5105 12V 4-pin connector conversion harness (80mm) ;)
WH2812 PCI-E 6-pin connector conversion harness WH5105-02 12V 4-pin connector conversion harness (320mm) -g
=)
=3

=
o
=]
:
o
o
o
=
=
=
o
o
=
)
=
w
=
=
=
<
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haracteristics Data (Examples of actual measurement)

e Fig.3 Efficiency / Input Current vs. Output Power

e Fig.4 Power Factor / Input VA vs. Output Power

Inrush -current: 72.0A (at 240-VAC)

a
|

i = R
T o % Sdemw = ol

100 ‘ 5 100 /P%” 500
90 i 90 } i 450
80 Efficiency 4 80 / Power factor | 400
— 70 —_ — 70 350 —
£ 60 3 < £ 60 300 <>(
> e —_ - [=
£ 50 || — 100vac o 2 3 50 | lovac ~ 250 S
'g —— 240 VAC 8 ) 240 VAC =
£ 40 — 2 5 5 40 200 2
30 Input current | 2 g 30 Input VA 150
20 — 1 20 100
10 — | 10 50
0 0 0 0
0 50 100 150 200 250 0 50 100 150 200 250
Output power [W] Output power [W]
e Fig.5 Inrush Current e Fig.6 Leakage Current
. N S
] P\\J N \// \\\/ Input: 100 / 264 VAC
Load: Rated and min. load
. Inrush current: 28.0A (at 100-VAG)
e L T Rated load Min. load
TerE T SR S T N 100 VAC 0.12mA 0.10mA
. /\ /‘\ /
BN N4 N 264 VAC 0.26mA 0.26mA

Input: 100 VAC
Load: Rated
Mode: Peak

e Fig.7 Conducted Emission at 100 VAC

1op [dBUV]  PHASE: L1_ __ P O/AVJ]]

Measuring point: L-FG

,,‘; I e T ]

10 O]
Frequenoy [MHz]
(0P:0/NV: x]
=

Measuring point: N-FG

st
=i

0 20 n
Frequency [MHz]

Input: 230 VAC

e Fig.8 Conducted Emission at 230 VAC

Load: Rated
Mode: Peak

10 14BuV] HASE : L1 . - . (0P:0/AV: x]

90

80

-

1) M S I X .

) Measuring point: L-FG

iy, R p

. b R ST !

»

»

10

0

w2 .3 5 7 1 P 5 1 10 2 %
Frequency [Hz]

100 [dBUVT  PHASE: L2 __mrosmx

Measuring point: N-FG

7 . 10 20 30
Froquency [HHz])

e Fig.9 Rising Characteristics at 100 VAC

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

s TE 0y T T wZNS A
B
R 2

e Fig.10 Falling Characteristics at 100 VAC when REMOTE goes Off

Input: 100 VAC
Load: Rated
Time axis: 20ms/DIV

100 VAC Sl B il i s L s il B i
= R P P ot FEEEEEEEEE EEEEEEEE R R R R R R R R R EREEEENY
+33v [ L . I
i R T TR U Rt EEEEEEEEEE EEEEEEEE R R PR R R R R R EEEEE RN
+5V 1
+12V
Coaiinimmniiinains
12V H N
i T S
i e
+5VSB
L S EER om0 R
PS_ON#
N
PWR_OK [ S i g e
~20l ons’ REMOTE.|
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haracteristics Data (Examples of actual measurement)

e Fig.11 Rising Characteristics at 240 VAC

Input: 240 VAC
Load: Rated
Time axis: 2ms/DIV

5T
=
T2v

o]
3
Gaa|
B2

<=T% Z0Rs “ZnsAan

RENOTE.|

e Fig.12 Falling Characteristics at 240 VAC when REMOTE goes Off

Input: 240 VAC
Load: Rated
Time axis: 20ms/DIV

240 VAC
+3.3V
S T o e EE PP e
+5V t
2V |TEE
—12V N s \v‘ ..... PSR St
+5VSB
1805
B
PS_ON#
ks gl ggap i
PWR_OK loaiow B
D pgleeas Do B I I REMOTE.

e Fig.13 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

160
140 AN

120 N\

@ PWR_OK —
£ \\ Output voltage | |
o 100 N\
£ 40 A\N
Q.
g 60 g
2 40 e
20
0
0 50 100 150 200 250

Output power [W]

e Fig.14 Dynamic Load Fluctuation Characteristics at 1kHz

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

1200w §div

+3.3V output voltage
(200mV/DIV)

+5V output voltage
(500mV/DIV)

+12V output voltage
(500mV/DIV)

+12V output current
(10A/DIV)

e Fig.15 Output Voltage Regulation

Min. load | Rated load
+12V output| 0.8A 10A
+5V output 0A 10A

+3.3Voutput] OA 9A

AC input voltage | 85 VAC [100 VAC|132 VAC|176 VAC[240 VAC|264 VAC

+3.3V output (min. load) | 3.393 V| 3.393 V| 3.393 V| 3.393 V| 3.393 V| 3.393 V

+3.3V output (rated load)| 3.269 V| 3.269 V| 3.269 V| 3.269 V| 3.269 V| 3.269 V

+5V output (min. load) | 5.092 V| 5.092 V| 5.092 V| 5.092 V| 5.092 V| 5.092 V

+5V output (rated load) | 4.955 V| 4.954 V| 4.954 V| 4.954 V| 4.954 V| 4.954 V

+12V output (min. load) [12.324 V|[12.323 V[12.323 V|12.322 V[12.322 V[12.322 V

+12V output (rated load) [12.214 V|[12.213 V[12.214 V|12.214 V[12.214 V[12.214 V

e Fig.16 Ripple and Spike Voltage

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

+3.3V output voltage
(20mV/DIV)

+5V output voltage
(20mV/DIV)

+12V output voltage
(20mV/DIV)

i !.._..Xl. eRE
k)

ks
zomy BN seomy

e Fig.17 Ambient Temperature vs. Expected Service Life

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

m Electrolytic capacitors

Intake air temp. | 20°C 30°C 40°C 45°C
Expected sevice fe (yr) | approx. 54 | approx.27 | approx. 13 | approx. 9.7

% Lifetime shall be 15 years at longest due to deterioration of sealing plates.

m Fan

Ambient temp.| 20°C 30°C 40°C 45°C
Expected service fe (yr) | approx. 7.2 | approx.7.2 | approx.7.2 | approx.5.8

e Fig.18 Over Current Protection (V-I Characteristic)
13 \ \ \ ‘
12 F - - - o ————P - - - Input: 100 VAC
1M1 F---—------+-,9£2-1- - -
;187———\———\———4,,——\———
58,774777\7;(4777\,,,
%7777477}7774777\77,
R I _ - - 1 - _ - - _
.; g . . | _ - o
2 4 ,,,J,{,L,,)ft,\,,, m—+3.3V
8 3 [y __ _ _ — 45V
oL A ol — 12V
R S
0 = \ | | |

0 5 10 15 20 25
Output current [A]
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