S1L.VvERSTONE

ATTIS Series
ATTIS 650R Bronze / ATTIS 750R Bronze

B Compliant with ATX 3.1 standards and supports up to 2X power excursion
M High efficiency with 80 PLUS Bronze certification

Il 24/7 continuous power output with 50°C operating temperature

M Japanese primary capacitor

M Silent running 120mm fan with 18 dBA minimum

M Multiple protection circuitry

M All black flat cables




SPECIFICATION

SilverStone ATTIS Series

ATTIS 650R Bronze / ATTIS 750R Bronze

SST-AT650R-BF / SST-AT650R-BF-WBW
SST-AT750R-BF / SST-AT750R-BF-WBW

ATX Switching Power Supply
80PLUS Bronze efficiency certified

650W / 750W

This power supply is designed and manufactured according to the ATX 3
standard proposed by INTEL,This specification describes the requirements of
650W/750W Watts ;switching power supply with an stretch form-factor and
ATX12V, EPS12V.,+5V standby voltage, remote on/off control,full range line input
capability and forced air cooling characteristics.

1. AC INPUT

1.1 AC input requirements

The input voltage, current, and frequency requirements for continuous
operation are stated below.

Table1
AC Input Line Requirements
Parameter Min. Nom. Max. Unit
Vin 90 100-------240 264 VACrms
Frequency 47 50-60 63 Hz
650W (Iin ) 105 10---5 45 Arms
750W (lin) 1.5 11-5 45 Arms

Power factor correction (PF)>0.90 at full load.

2. DC OUTPUT
2.1 DC voltage regulation

Parameter Range Min Nom. Max Unit
+3.3V +5/-56% +3.14 +330 +346 Volts
+5V +5/-5% +475 +5.00 +525 Volts
+12V +5/-7% +1116 +1200 +1260 Volts
-12v +10/-10% -10.80 -12.00 -13.20 Volts
+5VSB +5/-5% +475 +5.00 +525 Volts




2.2 Load ranges
2.2.1 (650 Watts )

Parameter Min Nom. Max Unit
+3.3V 0 - 20 Amps
+5V 0 - 20 Amps
+12V 0 - 54.1 Amps
-12v 0 - 03 Amps
+5VSB 0 - 3.0 Amps

(1) Maximum continuous total DC output power should not exceed 650W

(2 ) Maximum continuous combined load on +3.3 VDC and +5 VDC outputs
shall not exceed 100W.

( 3 ) Maximum combined current for the 12 V outputs shall be 54.1A.

2.2.2 Power Efficiency (at normal AC 115V voltage)
650W

Voltage (V) | +12V | +5V | +3.3V | -12V | 5VSB | efficiency

100% Load(A) | 45.80 | 10.20 | 10.20 | 0.25 | 2.54 82%
50% Load (A) | 22.90 | 5.10 | 5.10 | 0.13 | 1.27 85%
20% Load(A) | 9.16 | 2.04 | 2.04 | 0.05 | 0.51 82%

750W

Voltage (V) | +12V | +5V | +3.3V | -12V | 5VSB | efficiency

100% Load(A) | 53.97 | 10.40 | 10.40 | 0.26 | 2.59 82%
50% Load (A) | 26.99 | 520 | 520 | 0.13 | 1.30 85%
20% Load(A) | 10.79 | 2.08 | 2.08 | 0.05 | 0.52 82%

2.2.2 Cross load setting

650W

Range LOAD +12V | +5V | +3.3V | -12V | 5VSB | unit
1 +12V MAX 54.1 0.5 0.5 0 0.1 A
2 +5V MAX 0.5 20 0.5 0.05 0.5 A

3 +3.3V MAX 0.5 0.5 20 0.05 0.5 A

4 -12V MAX 0.5 0.5 0.5 0.3 0.1 A

5 +5VSB MAX NA NA NA NA 3.0 A

6 MIN LOAD 0.5 0.5 0.5 0 0 A




750W

Range LOAD +12V | 46V | +3.3V | -12V | 5VSB | unit

1 +12VMAX | 625 | 05 | 05 0 0.1 A

2 +5V MAX 0.5 20 0.5 0.05 0.5 A

3 +3.3VMAX | 05 | 0.5 20 0.05 0.5 A

4 -12V MAX 05 | 05| 05 0.3 0.1 A

5 +5VSB MAX | NA NA NA NA 3.0 A

6 MIN LOAD 05 | 05| 05 0 0 A

2.2 Output Ripple
2.3.1 Ripple regulation

Parameter Ripple& Noise Unit
+3.3V 50 mVpp
+5V 50 mVp-p
+12V 120 mVpp
-12v 120 mVpp
+5VSB 50 mVpp

2.3.2 Definition

The ripple voltage of the outputs shall be measured at the pins of the
output connector when terminated in the load impedance specified in
figure 1. Ripple and noise are measured at the connectors with a 0.1uF
ceramic capacitor and a 10uF electrolytic capacitor to simulate system
loading. Ripple shall be measured under any condition of line voltage,
output load, line frequency, operation temperature.

2.3.3 Ripple voltage test circuit

Power Supply Vout
o AC Hot TiouF Lo.1uF

Vreturn Load

AC Neutral
_*: AC Ground

=1

Scope

Figure 1. Ripple voltage test circuit




2.4 Overshoot
Any overshoot at turn on or turn off shall be less 10% of the normal voltage value.

2.5 +5VSB ERP
2.5.1 +5VSB ERP
When the power supply is in the standby state,
AC 115V / 60Hz, + 5 Vsb load is 0.0A, and theinput power is 0.5W
AC 230V / 50Hz, + 5 Vsb load of 0.0A and input power of 0.5W

2.6 Remote ON/OFF control

When the logic level "PS-ON" is low, the DC outputs are to be enabled. When
the logic level is high or open collector, the DC outputs are to be disabled.

2.7 Dynamic loading
The PSU is subjected to a load change as shown in the table below at a rate
of 1A/usec (unless otherwise specified).
The frequency of change is set to give the best readability of the deviation
and setting time.
All other output loads and the AC line voltage are chosen in order to obtain
the worst case condition

Qutput Load Current slew rate Step Load Size ( Intel )
Caps [uF] (option)
3.3V 8000 1A/us 30% of Max Load
5V 8000 1A/us 30% of Max Load
12v 10000 1Alus 60% of Max Load

3. PROTECTION
3.1 Under voltage protection.

In an under voltage fault occurs, the supply will latch all DC outputs into a shut-
down state when +12V,+5V & +3.3V outputs under 60% of it's maximum value.

3.2 Over voltage protection

output Minimum Nominal Maximum Unit
+12 VDC 134 15.0 15.6 Volts
+5VDC 5.74 6.3 7.0 Volts
+3.3VDC 3.76 4.2 4.3 Volts




3.3 Short circuit protection

An output short circuit is defined as any output impedance of less than 0.1 ohms.
The power supply shall shut down and latch off for shorting the +3.3 VDC,+5
VDC, or +12 VDC rails to return or any other rail. Shorts between main output rails
and +5VSB shall not cause any damage to the power supply. The power supply
shall either shut down and latch off or fold back for shorting the negative
rails.+5VSB must be capable of being shorted indefinitely, but when the short is
removed, the power supply shall recover automatically or by cycling PS_ON#. The
power supply shall be capable of withstanding a continuous short-circuit to the
output without damage or overstress to the unit

3.4 Over-power protection
The power supply will be shutdown and latch off when output power is 150%~200%.

4. PCle* AIC Peak Power Duty Cycle test

4.1 Test Condition:
Follow as below condition table.

Duty Cycle Definition :

Te

Mr—
Tc
Duty Cycle Test Criteria for a 650W PSU — RMS
Time Constant Time for Power
Duty Cycle (TC) Excursion (TE) Power @ TC Power @ TE
5% 1900 pus 100 ps 596.5W 1300 W
8% 11.5ms Ims 583.3W 1170W
12.5% 70ms 10ms 573W 1040W
25% 300 ms 100 ms 600.04W 780W




Duty Cycle Test Criteria for a 750W PSU — RMS

Time Constant Time for Power
Duty Cycle (TO) Excursion (TE) Power @ TC Power @ TE
5% 1900 pus 100 ps 688.2W 1500 W
8% 11.5ms Ims 673W 1350W
12.5% 70ms 10ms 661.2W 1200W
25% 300 ms 100 ms 692.8W 900W

4.2 Test Purpose
Simulate PSU at above table duty cycle 5%, 8%, 12.5%, 25% load situation.
Test input voltage at low line and high line, 10min test time for each Duty Cycle part.

4.3 Check&NOTES(Check and focus NOTES 2):
PSU no any shut down state and no any fault condition during the test,unless NOTES

NOTES:

1. The Capacitive Load mentioned in Table 4-7 is expected to be applied to this test
scenario.

2. Total Test time for each Power Excursion testing time is expected to last until
thermal saturation occurs in the PSU.

3. More details about test time for each row above and formulas to calculate Tc and Te
power values for different PSU sizes will be detailed in the “Desktop Platform Form
Factor Power Supply Test Plan - Doc #338448

5. TIMING

5.1 Signal timing drawing
Figure 2. is a reference for signal timing for main power connector signals and rails.

[ N }‘ o
+12v0e }O 95% J |
+ utputs - . —
+33VDC 10% B |
I
PWR_OK }

< 150ms
0.2-20ms
100-150ms
< 10ms
>16ms

>1ms

T1:Power-on time

T2:Rise time

T3:PWR_OK delay

T4:PWR_OK rise time

T5:AC loss to PWR_OK hold-up time
T6:PWR_OK inactive to DC loss delay

PWR_OK Sense level=95% of nominal

Figure 2. PS-OK Timing Sequence




5.2 Hold up time
When the power loss its input power, it shall maintain 16ms in regulation
limit at normal input voltage. Tested at 100% load

6. ENVIRONMENT
6.1 Operation

Temperature 0 to50C

Relative Humidity 10 to 90%, nenondensing

6.2 Shipping and Storage

Temperature -20 TO70C
Relative Humidity 5 to 95%, nooondensing
6.3 Altitude
Operating 6562 FT max
Storage 10,000FT max
7. DIMENSION
150X86X140mm



8. POWER SUPPLY CONNECTOR OVERUSE DEFINITION
o e e

o

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 B0W (+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.
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Definition einer Uberlastung des

Netzanschlusses
Die maximale Stromstarke 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 Ubersteigt (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.

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 Geréate unter
diesen Grenzwerten arbeiten. Die Garantie von SilverStone deckt keine
Schaden oder Fehlfunktionen aufgrund einer Nutzung ab, die diese
Anschlisse und ihre zugehdrigen Kabel libersteigt.

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 Schéden oder
Fehlfunktionen aufgrund einer Nutzung jenseits der Angaben dieser
Anschlisse und ihrer zugehdrigen Kabel ab.



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

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 mere 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 mere PCle) ne sera également
pas couverte dans le cadre de la garantie.

Le courant nominal maximum d'un périphérique (Molex) ou d'un
connecteur SATA est de 5 A, ce qui correspond a 60 W (+12V x 5 A)
ou 25 W (+5V 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 mére
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 I'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 l'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 & 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 expansioén 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) 0 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 cubrira dafos o averias a
resultas de un uso excesivo para estos conectores y sus cables
asociados.

OnpepeneHve Ype3MepHOIA Harpy3ku Ha
KOHHeKTOp 6r10Kka nuTaHus

OpuH kabenb 1 koHHekTop PCle 8pin noaaepxusaet Tok 12.5A, 4to
paBHo 150BT (+12B x 12.5A). Takum 06pa3om, rapaHTuitHble
obssatenscTBa SilverStone He GyayT AeiCTBOBaTL €CNU Bbl
ncnonb3yeTte BUAEOKaPTY UNW APYryto KapTy pacluMpeHunsi C O4HUM
koHHekTopom PCle 8pin, koTopble NpeBbIlaeT cTaHAapTHY0 06Lwyo
notpebnsemyto moliHocTb 225BT (150BT Yepes koHHekTop PCle 8pin +
75BT yepes cnot PCle maTepuHckoi nnaTbl). AHanornyHo, BuaeokapTa
Vnn apyras kapTa pacLuMpeHus ¢ AByms koHHekTopamu PCle 8pin,
KoTopble NpeBbilatoT obLuyto noTpebnsemyio MowHocTe 375BT (300BT
yepe3 koHHekTop PCle 8pin + 75BT yepes cnot PCle maTepuHckomn
nnarbl), Takke He ByayT NOKPLIBATLCS rapaHTUEn.

MakcumanbHbI HOMUHANbBHBIN TOk NepudepuintHoro (molex) nnm SATA
pasbéma coctaBnset 5A, 4To paBHo 60BT (+12B x 5A) unm 25BT1 (+5B x
5A). Moxanyiicta, ybeauTtech, YTo NOAKIIOYEHHbIE YCTPONCTBa
paboTatoT B 9TUX npegenax. MapaHTus SilverStone He Gyaet
PacnpoCTpaHATLCS Ha HeUCNPaBHOCTY, BO3HMKaloLMe B pesynbTaTe
MCMONb30BaHWS 3TUX KOHHEKTOPOB MK NOAKIIOYAEMbIX K HAM Kabeneii.

MakcmanbHbI HOMUHANBHBINA TOK 24pin KOHHEKTOPa MaTEPVHCKOW
nnatbl AN ero ABOMHbLIX MeTanIM4ecknx KoHTakTos +12B coctasnser
5A Ha kaxabli, 4To paBHo 120BT (+12B x 5A x 2). Moxanyiicta,
y6eauTech, YTo yCTPOWCTBA, NOAKIIOYEHHbIE K NMHUK +12B, paboTatoT
B 9TuX npefenax. Mapantus SilverStone He ByaeT pacnpocTpaHaTbCs
Ha HeucnpaBHOCTY, BO3HMKalOLLME B pe3ynbTaTe UCNOMNb30BaHUS 3TUX
KOHHEKTOPOB VNN MOAKIOYaeMbIX K HUM kabeneii.
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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.

Model (safety certification):SST-AX0650FCBR-A / SST-AX0750FCBR-A

The equipment a Class | Switching Power Supply intended to use
for information technology equipment or Audio and Video equipment.
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Please refer to SilverStone website for latest specifications updates.
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