SIL.vERSTONE

Extreme Series
Extreme 500 Bronze

Support standard SFX form factor

500W 24/7 continuous power output with 40°C operating temperature
Silent running 92 mm fan with 18dBA minimum

Japanese primary capacitor

High efficiency with 80 PLUS Bronze certification

Class-leading single +12V rail

PCle 8pin and PCle 6pin connectors support




SPECIFICATION

SFX Form Factor
SST-EX500-B

500W Switching Power Supply
With Active PFC
80 PLUS Bronze

1. Scope

This document defines the industrial quality, SFX 12V size, 500W, 5 output
power supplies for the

application of industrial grade system.

The SFX 12V series of power supplies meet the buss structures of Intel platform,
and the following key features:

1)Input: Full Range (90-264Vrms) with Active Power Factor Correction.

2)Output: Product is provided with a total of five outputs to meet the requirement
of SFX 12V platform.

3)Cooling: A 92mm high reliable DC fan is used for cooling the power supply.
2. Electrical

The electrical specifications that follow are to be met over the environmental
ranges specified in Section 3 unless otherwise noted.

2.1.AC Input

Table 1. lists AC input voltage and frequency range for continuous operation.

The power supply is capable of supplying full-rated output power over the input
voltage ranges specified.

Parameter Min Nominal Max Unit

Vin Voltage / 500W 90 100-240 264 Vrms
Vin Frequency 47 50/60 63 Hz
Vin Current /500W 8.0 A
Power Factor(PF) >0.90 at 115Vac230Vac input and full load

Table 1. AC input



*The inrush current is less than 100A under the conditions of 240Vrms input and
25°C ambient cold start. The inrush current is limited to the extent that no damage
will be done to the power supply under any specified line, load, and temperature
conditions. The inrush current will not cause external protection devices (fuses)
to trip.

*The leakage current of the power supply module is less than 3.5mA measured at
240Vac input.

*The repetitive ON/OFF cycling of AC input voltage will not damage the power supply.

*The power supply can automatically recover from AC power loss.

*The primary fuse is installed for input over-current protection, and meet product
safety requirement

2.2.DC Output
2.2.1. DC Output Voltage Regulations

The DC output voltages remain within the regulation ranges shown in Table 2.
when measured at the load end of the output connectors under all AC line, O/P
loads, and environmental conditions. The voltage regulation will be maintained
under continuous operation for a period of time equal to the MTBF specified in
section 5.2 at any steady state temperature and operating conditions specified

in section 3.
+12V +5V +3.3V -12v +5Vsb Unit
Range +5% +5% +5% +10% +5% Volt
Min +11.40 +4.75 +3.165 -10.80 +4.75 Volt
Nom +12.00 +5.00 +3.30 -12.00 +5.00 Volt
Max +12.60 +5.25 +3.465 -13.20 +5.25 Volt

Table 2. DC Output Voltage Regulations

*The remote sense is provided to +12V, +5V, and +3.3V outputs to compensate
for excessive cable drops.

2.2.2. DC Output Load Distributions
The Table 3. defines the power supply typical output load distribution.

Output Output Minimum 500w
Rail Voltage  Current (A) Max. (A)
Vi +12V 0.0 41.66
V2 +5V 0.0 20.0
V3 +3.3V 0.0 20.0
V4 -12v 0.0 0.3
V5 +5Vsb 0.0 2.5
Max. combined O/P of V2 & V3 120W

Table 3. DC Output Load Distribution



2.2.3. DC Output Efficiency

The power supply efficiency is 82% minimum measured at 20% & 100%,
efficiency is 85% minimum measured at 50%, which is 115Vrms conditions.
The efficiency is measured in accordance with the definition released by the
80 Plus Organization (Plug Load Solutions). shown in Table 4.

MEET 80 Plus Bronze

20% 2.26A 2.26A 6.52A 0.05A 0.47A 82%
500W 50% 5.66A 5.66A 16.31A 0.12A 1.17A 85%
100% 11.32A 11.32A 32.62A 0.23A 2.35A 82%

Table 4. MEET 80 Plus Bronze

2.2.4. DC Output Ripple & Noise

The output ripple & noise specifications listed in Table 6. will be met throughout
the load ranges as specified in section 2.2.2 and the nominal line input voltage
conditions as specified in section 2.1. Ripple & noise is defined as periodic of
random signals over a frequency band of 10Hz to 20MHz. Measurements should
be made with an oscilloscope with 20MHz bandwidth. Add a 10uF electrolytic
capacitor and a 0.1uF ceramic capacitor across output terminal during ripple &
noise measurement.

+12V +5V +3.3V -12v +5Vsb Unit
Max Ripple & Noise 120 50 50 120 50 mV p-p
Table 6. DC Output Ripple & Noise

2.2.5. DC Output Transient Response

The output voltages will remain within the regulation limits +-10%.

The load-changing repetition rate is 50Hz to 10KHz, and the transient load slew
rate 0.5A/us. The maximum step load size, and output capacitive loading are
specified as followings in Table 7.

+12V +5V +3.3V -12v +5Vsb

Step Load Size 60% of 30% of 30% of
Max Load Max Load Max Load 0-1A 0-5A
Capacitive Load 10000 10000 10000 330 1000

Table 7. DC Output Transient Response

2.2.6. DC Output Voltage Hold-up Time

The power supply will maintain outputs in regulation per section 2.2.1 despite
a loss of input power at the nominal range of AC input and at 75% of maximum
continuous output load as applicable for a minimum of 10 msec.



2.3. Timing / Housekeeping / control

VAT

FS_ONs
~
. ~
«12VDC 1 |
L e s et | T P
+BVDC > oFs r/J:) IT\\
+#3voc ) [ B o o s s o s e
>l i€ "
1> T:!:'(- P I
PWR_OK , ﬁ 1
—_— ¥ R
11 I
i Ta 4+ P 1 4TE
1 "

PWR_OK Sense level=35% of nominel

Figure 1. Power Supply Timing
Notes: T1 is defined is section 2.3.4
T2 is defined in section 2.3.5
T3, T4, T5 and T6 are defined in Table 8.

2.3.1. PWR_OK (Power Good Signal)

PWR_OK is a “power good” signal. It will be asserted high by the power supply
to indicate that the +5V output is above the under voltage threshold listed in
Table 2 of Section 2.2. PWR_OK will be de-asserted to a low state when

+5V output voltage falls below under voltage threshold, or when AC power has
been removed for a time sufficiently such that power supply operation cannot
work normally. The electrical and timing characteristics of the PWR_OK signal
are given in Table 8. and in figure 1.

Signal type +5V TTL compatible

Logic level low Less than 0.4V while sinking 10mA

Logic level high Greater than 4.75V while sourcing 200uA
High-state output impedance 1kQ from output to common

PWR_OK delay 100ms < T3 <500ms

PWR_OK rise time T4 < 10ms

AC loss to PWR_OK hold-up Time Ts > 12ms (at 75% of maximum rated output load)
Power-down warning Te > 1ms

Table 8. PWR_OK Signal Characteristics

2.3.2. PS_ON (DC Soft Start)

PS_ON is an active-low, TTL-compatible signal that allows a motherboard to
remotely control the power supply in conjunction with features such as soft on/off,
Wake on LAN, or wake-on modem. When PS_ON is pulled to low-level

(1.5V max.), the power supply will turn on the main DC output rails: +12V, +5V,
+3.3V, and —12V. When PS_ON is pulled to high-level (2.4V min.), the DC output
rails will not deliver current and will be held at zero potential with respect to ground.
PS_ON has no effect to the +5Vsb output, which is always enabled whenever the
AC power is present. Table 9. lists PS_ON signal characteristics.



2.3.3. +5Vsb (Standby Voltage Output)

+5Vsb is a standby voltage output that is active whenever the AC power is present.
It provides a power source for circuits that must remain operational when the four
main DC output rails are in a disabled state. Example uses include soft power
control, Wake on LAN, wake on modem, intrusion detection, or suspend state
activities. There is over current protection on the +5Vsb output to ensure the
power supply will not be damaged if external circuits draw more current than

the supply can provide.

2.3.4. Power-on Time

The power-on time is defined as the time from when PS_ON is pulled low to
when the12V, +5V, and +3.3V output are within the regulation ranges specified
in Section 2.2.1. The power-on time will be less than 200ms (T1 <200 ms).
+5Vsb has a power on time of one second max. after the valid AC Voltages
applied.

2.3.5. Rise Time
The output voltage rises from < 10% of nominal to within the regulation ranges
specified in section 2.2.1 within 0.1 ms to 20 ms (0.1 ms < T2 <20 ms)

2.3.6. Power Sequencing

The +12V and +5V output levels are equal to or greater than the +3.3V output at
all times during power-up and normal operation. The time between the +12V or
+5V output reaching its minimum in-regulation level and +3.3V reaching its
minimum in-regulation level is < 20 msec.

2.3.7. Overshoot at Turn-on / Turn-off

The output voltage overshoot upon the application or removal of the input voltage,
or the assertion / de-assertion of PS_ON will be less than 10% above the nominal
voltage.

2.3.8. Reset after Shutdown

If the power supply latches into a shutdown state because of a fault condition

on its outputs, the power supply can return to normal operation only after the
fault condition has been removed and the PS_ON has been cycled OFF/ON with
a minimum OFF time of 1 second.

2.3.9. +5Vsb at AC Power-down

After AC power is removed, the +5Vsb standby voltage output will remain at its
steady state value for the minimum hold-up time specified in Section 2.2.6 until

the output begins to decrease in voltage. The decrease can be monotonic in nature,
dropping to 0.0V. There are no other perturbations of this voltage at or following
removal of AC power.



2.4. Output Protection

2.4 1. Over Voltage Protection

The power supply can provide latch-mode over voltage protection as defined in Table 10.

Output Min. Nom. Max. Unit
+12Vdc 13.6 14.6 15.6 Volts
+5Vdc 5.5 6.25 7.0 Volts
+3.3Vdc 3.7 4.1 4.5 Volts

Table 10. Over Voltage Protection

2.4.2. Short-circuit Protection

The power supply will shut down and latch off for shorting the +12VDC, +5VDC,
+3.3VDC, and -12VDC rails to return or any other rails. Shorts between main
output rails and +5Vsb will not cause any damage to power supply. +5Vsb can
be capable of being shorted indefinitely, but when the short is removed,

the power supply will recover automatically or by cycling PS_ON. The power
supply can be capable of withstanding a continuous short circuit to the output
without damage or overstress to the unit under the input conditions specified in
section 2.1.

2.4.3. Over Power Protection
Fold back at 120%~150% over peak load

2.4.4. Over Temperature Protection

When OTP is triggered, the main outputs will be latched off. The main outputs
can be reset by cycling the DC remote on/off or AC power. +5Vsb output is auto
recovery when fault condition removed.

2.4.5. No-load Operation

No damage or hazardous condition will occur with all the DC output connectors
disconnected from the load. The power supply may latch into the shutdown state.

2.4.6. Isolation (High Voltage Withstand)

Primary to Secondary 4242Vdc
Primary to Earth GND 2800Vvdc



3. Environmental

The following subsections define recommended environmental specifications and test
parameters. Based on the typical conditions to which an ATX power supply may be
subjected during operation or shipment.

3.1. Temperature

Operating 0°C to +40°C

Non-operating -20°C to +70°C
3.2. Humidity

Operating 20% to 90% relative humidity (non-condensing)

Non-operating 5% to 95% relative humidity (non-condensing)
3.3. Altitude

Operating 0 to 10,000 feet

Storage 0 to 50,000 feet

4. Electromagnetic Compatibility
The following subsections outline applicable product regulatory specifications for this
power supply.

4.1. Emissions

The power supply can comply with FCC Part 15 and EN55022: 2006 meeting
Class B for both conducted and radiated emissions with a 3 dB margin.

4.2, Immunity
The power supply can comply with FCC Part 15 and EN55022: 2006 meeting
Class B for both conducted and radiated emissions with a 3 dB margin.

4.3. CE Testing(design to meet)
The following standards are applied during the CE testing

EN 55032: 2012 Class B with 3dB margin minimum

EN 61000-3-2: 2014 Harmonic Current Measurement

EN 61000-3-3: 2013 Voltage Fluctuation and Flick Measurement

EN 55024: 2010, including

IEC 61000-4-2: 2009 ESD - air discharge 8kV / ESD contact discharge 6kV

IEC 61000-4-3: 2010 Radiated, Radio Frequency Electromagnetic Field Immunity Test
IEC 61000-4-4: 2012 Electrical Fast Transient/Burst Immunity Test:2kV

IEC 61000-4-5: 2014 Surge Immunity Test — 4kV L/N to PE and 2kV L to N

IEC 61000-4-6: 2013 Immunity to Conducted Disturbances Induced by RF Fields
IEC 61000-4-8: 2010 Power Frequency Magnetic Field Immunity Test

IEC 61000-4-11: 2004 Voltage Dips and Short Interruptions Immunity Test



5.Reliability
5.1. Component De-rating

The derating process promotes quality and high reliability. All electronic components

are designed with conservative derating for use in commercial and industrial
environments.

5.2. Mean Time between Failures (MTBF)
100K hours minimum at full load 25°C per MIL-HDBK-217F

6. Mechanical
Dimension W x L x H=100 x 125 x 63.5mm

7. POWER SUPPLY CONNECTOR OVERUSE DEFINITION

.i Il'u %'ﬂ




Power supply connector overuse definition

A single PCle 8pin cable and connector’'s maximum current rating is

12.5A, which is 150W (+12V x 12.5A). So SilverStone’s warranty will not

cover damages or malfunction resulting from the use of a graphics card
or expansion card with a single PCle 8pin connector that exceeds
standard 225W total power draw (150W from PCle 8pin connector +
75W from PCle motherboard slot). Similarly, a graphics card or
expansion card with dual PCle 8pin connectors that exceed 375W total
power draw (300W from two PCle 8pin connectors + 75W from PCle
motherboard slot) will also not be covered under warranty.

Peripheral (molex) or SATA connector’s maximum current rating is 5A,

which is 80W (+12V x 5A) or 25W (+5V x 5A). Please ensure connected

devices are operating under these limits. SilverStone’s warranty will not
cover damages or malfunction resulting from usages exceeding these
connectors and their associated cables.

24pin motherboard connector’'s maximum current rating for its dual
+12V metal pins are 5A each, which totals 120W (+12V x 5A x 2).

Please ensure +12V drawing devices connected to the motherboard are

operating under these limits. SilverStone’s warranty will not cover
damages or malfunction resulting from usages exceeding these
connectors and their associated cables.

Die maximale Stromstérke eines einzelnen 8-poligen PCle-Kabels und
Anschlusses betragt 12,5 A, was 150 W (+12 V x 12,5 A) entspricht.
Daher deckt die SilverStone-Garantie keine Schaden oder
Fehlfunktionen durch den Einsatz einer Grafikkarte oder Erweiterung-
skarte mit einem einzigen 8-poligen PCle-Anschluss ab, die die
Standardleistungsaufnahme von insgesamt 225 W ibersteigt (150 W
vom 8-poligen PCle-Anschluss + 75 W vom PCle-Motherboard-Steck-
platz). Ebenso wird die Verwendung einer Grafikkarte oder
Erweiterungskarte mit zwei 8-poligen PCle-Anschliissen, die eine
Leistungsaufnahme von insgesamt 375 Ubersteigen (300 W von den
beiden 8-poligen PCle-Anschliissen + 75 W vom PCle-Mother-
board-Steckplatz) nicht durch die Garantie abgedeckt.

Definition einer Uberlastung des
Netzanschlusses

Der maximale Nennstrom von Peripherie- (Molex) oder SATA-An-
schluss betragt 5 A, was 60 W (+12 V x 5 A) oder 25 W (+5 V x 5 A)
entspricht. Bitte achten Sie darauf, dass verbundene Gerate unter
diesen Grenzwerten arbeiten. Die Garantie von SilverStone deckt keine
Schéaden oder Fehlfunktionen aufgrund einer Nutzung ab, die diese
Anschlisse und ihre zugehérigen Kabel (ibersteigt.

Der maximale Nennstrom des 24-poligen Motherboard-Anschlusses fiir
seine dualen +12-V-Metallkontakte betragt jeweils 5 A, was insgesamt
120 W (+12 V x 5 A x 2) ergibt. Bitte stellen Sie sicher, dass mit dem
Motherboard verbundene +12-V-Geréte unter diesen Grenzwerten
arbeiten. SilverStones Garantie deckt keine Schaden oder
Fehlfunktionen aufgrund einer Nutzung jenseits der Angaben dieser
Anschlisse und ihrer zugehorigen Kabel ab.

Le courant nominal maximum d'un cable et d'un connecteur PCle 8
broches unique est de 12,5 A, ce qui correspond a 150 W (+12 V x
12,5 A). La garantie de SilverStone ne couvre donc pas les dommages
ou les dysfonctionnements résultant de I'utilisation d'une carte
graphique ou d'une carte d'extension avec un connecteur PCle 8
broches unique qui dépasse une consommation énergétique totale de
225 W standard (150 W provenant du connecteur PCle 8 broches + 75
W provenant de I'emplacement de la carte mére PCle). De méme, une
carte graphique ou une carte d'extension avec deux connecteurs PCle
8 broches qui dépasse une consommation énergétique totale de 375 W
(300 W provenant des deux connecteurs PCle 8 broches + 75 W
provenant de I'emplacement de la carte mére PCle) ne sera également
pas couverte dans le cadre de la garantie.

Définition de I'utilisation excessive du
connecteur d'alimentation électrique

Le courant nominal maximum d'un périphérique (Molex) ou d'un
connecteur SATA est de 5 A, ce qui correspond a 60 W (+12V x5 A)
ou 25 W (+5 V x 5 A). Veuillez vous assurer que les appareils
connectés fonctionnent dans ces limites. La garantie de SilverStone
ne couvre pas les dommages ou les dysfonctionnements résultant
d'utilisations dépassant ces connecteurs et leurs cables associés.

Le courant nominal maximal des connecteurs 24 broches de la carte
mere pour ses doubles broches métalliques +12 V est de 5 A chacun,
ce qui représente au total 120 W (+12 V x 5 A x 2). Veuillez vous
assurer que les dispositifs de tension +12 V connectés a la carte mere
fonctionnent dans ces limites. La garantie de SilverStone ne couvre
pas les dommages ou les dysfonctionnements résultant d'utilisations
dépassant la capacité de ces connecteurs et de leurs cables
associés.

IT

La corrente massima di un singolo cavo PCle a 8 pin e del connettore
e 12,5 A, corrispondente a 150 W (+12 V x 12,5 A). Pertanto, la
garanzia di SilverStone non copre danni o malfunzionamenti derivanti
dall'utilizzo di una scheda grafica o una scheda di espansione con un
singolo connettore PCle a 8 pin che supera |'assorbimento totale di
225 W (150 W da connettore PCle a 8 pin + 75 W da slot PCle).
Analogamente, la garanzia non copre anche una scheda grafica o
una scheda di espansione con doppi connettori PCle a 8 pin che
superano I'assorbimento totale di 375 W (300 W da doppi connettori
PCle a 8 pin + 75 W dalla scheda madre PCle).

Definizione di uso eccessivo del connettore
di alimentazione

La corrente massima del connettore periferico (molex) o SATA € 5 A,
corrispondente a 60 W (+12V x 5 A) 0 25 W (+5 V x 5 A). Assicurarsi
che i dispositivi collegati funzionino entro questi limiti. La garanzia di
SilverStone non copre danni o malfunzionamenti derivanti da uso
eccessivo di questi connettori e dei relativi cavi.

La corrente massima del connettore a 24 pin per scheda madre per i
suoi due pin di metallo a +12 V e di 5 A ciascuno, per un totale di 120
W (+12 V x 5 A x 2). Assicurarsi che i dispositivi a +12 V collegati alla
scheda madre funzionino con questi limiti. La garanzia di SilverStone
non copre danni o malfunzionamenti derivanti da uso eccessivo di
questi connettori e dei relativi cavi.

Definicion de uso excesivo del conector de
la Fuente de alimentacion

La corriente maxima de un solo cable PCle de 8 pines es 12,5A, lo
que son 150W (+12V x 12,5A). Por tanto, la garantia de SilverStone
no cubrira dafios o fallos provocados por el uso de una tarjeta grafica
o de expansion con un unico conector PCle de 8 pines que exceda el
total estandar de 225W (150W del conector PCle de 8 pines + 75W
del zécalo PCle de la placa base). De igual modo, una tarjeta grafica
o de expansién con conectores duales PCle de 8 pines que superen
375W de potencia (300W de los dos conectores PCle de 8 pines +
75W del zécalo de la placa base) tampoco sera cubierta por la
garantia.

La corriente maxima del conector de periféricos (molex) o SATA es
5A, que son 60W (+12V x 5A) o 25W (+5V x 5A). Por favor,
asegurese de que los dispositivos conectados funcionan dentro de
estos limites. La garantia de SilverStone no cubrira dafios o fallos a
resultas de un uso excesivo de estos conectores y sus cables
asociados.

La corriente maxima del conector de 24 pines de la placa base para
sus pines de metal duales de +12V es de 5A cada uno, para un total
de 120W (+12V x 5A x 2). Por favor, asegurese de que los
dispositivos de +12V conectados a la placa base funcionan dentro de
estos limites. La garantia de SilverStone no cubrird dafios o averias a
resultas de un uso excesivo para estos conectores y sus cables
asociados.




OnpepaeneHne Ype3mepHOM Harpysku Ha
KOHHeKTOp 6rnoka nuTaHus

OpwH kabenb n koHHekTop PCle 8pin noaaepxusaeT Tok 12.5A, 4T
paBHo 150BT (+12B x 12.5A). Takum o6pa3om, rapaHTuiiHble
obsizatenbcTsa SilverStone He 6yayT AeiicTBOBaTL €CNM Bbl
ucnonb3yere BuaeokapTy unu Apyryto kapTy paclumpens ¢ oaHUM
koHHekTopom PCle 8pin, koTopble NpeBbILaeT CTaHAapTHY 06LLy0
notpebnsemyto MoLHOCTb 225BT (150BT Yepea koHHekTop PCle 8pin +
75BT yepes cnot PCle matepuHcKoii nnatel). AHanornyHo, Buaeokapta
VN1 Apyras kapTa paclumpeHns ¢ AByms KoHHektopamu PCle 8pin,
KOTOpble NpeBbILLaloT 0bLyto noTpebnsemyto MowHocTb 375BT (300BT
yepes koHHekTop PCle 8pin + 75BT yepes cnot PCle maTepuHckoi
nnartbl), Takke He GyayT NOKPbIBATLCS rapaHTUEN.

MakcumManbHbIi HOMUHAnNbHbIA Tok nepudepuitHoro (molex) unu SATA
pasbéma cocTtaBnseT 5A, 4To paBHo 60BT (+12B x 5A) unu 25BT (+5B x
5A). Moxanyiicta, ybeauTech, 4TO NOAKMIOYEHHbIE YCTPOCTBa
pabortatoT B aTux npeaenax. Mapantus SilverStone He 6yneT
PacnpoCTPaHsTLCS Ha HEMCNPABHOCTY, BO3HMKaloLWMe B pe3ynbTaTte
MCMONb30BaHUSA 3TUX KOHHEKTOPOB MIK MOAKITIOYAeMbIX K HUM kabeneit.

MakcumanbHbIi HOMUHAMNbHbBIA TOK 24pin KOHHEKTOPa MaTepPUHCKON
nnatbl ANs ero ABOWHbIX METanIM4Yecknx KOHTakToB +12B coctaBnser
5A Ha kaxabli, 4To paBHo 120BT (+12B x 5A x 2). Moxanyiicra,
ybeanTech, 4TO YCTPOMCTBA, MOAKIKYEHHbIE K NMHUKM +12B, paboTatoT
B 9TUX npepenax. FapaHTtus SilverStone He ByaeT pacnpocTpaHaTbCs
Ha HEUCMPaBHOCTU, BO3HMKAIOLLME B pe3yNbTaTe NCMOMb30BaHMs! 3TUX
KOHHEKTOPOB UMW NOAKIoYaeMbIX K HUM kabenen.
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This device complies with Part 15 of the FCC Rules.

Operation is subject to the following two conditions:

(1) this device may not cause harmful interference, and
(2) this device must accept any interference received,
including interference that may cause undesired operation.

XIBDERI— FIIHEZMRERTYT, tOMBITERLEVTIIEEL,

Please refer to SilverStone website for latest specifications updates.
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