@ SILVERSTONE

HELA Series
HELA 1650R Platinum

Supports 12V-2x6 PCle connector with ATX 3.1 and PCle Gen 5 standard
High efficiency with Cybenetics Platinum certification

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

Strict +2% voltage regulation and low ripple & noise

Dual EPS 8pin with multiple PCI-E 8 / 6pin connectors support

Ultra silent 135mm FDB fan with intelligent semi-fanless operation
Compact design with a depth of 180mm for easy integration
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SPECIFICATION

SilverStone HELA Series
HELA 1650R Platinum

1650W
ATX12V | EPS 12V Switching Power Supply With
Active PFC
Cybenetics Platinum
PS/2
1.General
1.1 Scope

This specification defines the performance characteristics of a single phase
1650 watts, 5output power supply . This specification also defines worldwide
safety and electromagnetic compatibility requirements for the power supply
which is intended for use in computer products.

2.Input Characteristics
2.1 Input Voltage

Nominal Voltage Voltage Variation Range

100 - 240 Vrms 90 - 264 Vrms
2.2 Input Frequency

Nominal Frequency Frequency Variation Range

50-60 Hz 47 Hz to 63 Hz

* The power supply must operate at above frequency with 90-264 VACrms input
voltage range.



2.3 Max. Input AC Current

Max. Input Current Measuring Range

20~16A 100 - 240 Vrms
2.4 Inrush Current

The power supply must meet inrush requirements for any rated AC voltage,
during turn on at any phase of AC voltage, during a single cycle AC dropout
condition, during repetitive ON/OFF cycling of AC, and over the specified
temperature range. The peak inrush current shall be less than the ratings of
its critical components (including input fuse, bulk rectifiers, and surge limiting
device).

2.5 Efficiency
Efficiency versus Load for ENERGY STAR*, at 115V/60Hz and 230V/50Hz

Full Load | Typical Load Light Low Load PFC@
Loading (100%) (50%) Load (2%) 50%Load
(20%)
Minimum
. 87% 90% 87% 60% >0.9
Efficiency

3. Output characteristics
3.1 Normal Operation Output

Output Load Range Load Total Ripple & Noise

Voltage MIN MAX Regulation Regulation P-P Max.
+5V 0.0A 25A 3% 5% 40mV
+12V 0.0A 137.5A 3% +5% /-7% 80mV
-12V 0.0A 0.3A 5% $10% 80mV
+5Vs 0.0A 3.0A 5% 5% 40mV
+3.3V 0.0A 25A 3% 5% 40mV

+ Maximum continuous total DC output power should not exceed 1650W

+ Maximum continuous combined load on +3.3VDC and +5VDC outputs shall
not exceed 130W.

+ Maximum combined load on +12V output rails shall not exceed 1650W

NOTE:

Noise test should be measured with 20 MHz bandwidth frequency oscilloscope.
The output terminal shall add a tantalum capacitor of 10uF in parallel with a
ceramic capacitor of 0.1uF.



3.2 Remote On/Off Controlled mode
The PSON# signal is required to remotely turn on/off the power supply, PSON#
is an active low signal that turns on the output power rails. When this is not
pulled low by the system, or left open, the outputs (except the +5VSB) turn off.
This signal is pulled to a standby voltage by a pull-up resistor internal to
the power supply.
TTL level "H"2.0V-525V
"L"00V-1.0V
3.3 Regulation

The cross regulation defined as follows, the output regulation should be within
the specified range.

Load +5V +3.3V +12V -12V +5Vsb

Low Load 0.287A | 0.287A | 2.523A | 0.0056A | 0.055A

Light Load 2.87A 2.87A 25.23A 0.06A 0.55A

Typical Load 7.18A 7.18A 60.07A 0.14A 1.38A

Full Load 14.37A | 1437A | 126.14A | 0.28A 2.75A
3.4 Rise Time

DC output rise time is less than 20 mS at nominal line and full load.

3.5 +5V DC / +3.3V DC Power Sequencing

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

3.6 Hold-up Time

PG output maintains at least 16mS is 60% 10ad after power off which hold within
para 3.1 under 115V/60Hz and 230V/50Hz condition.

3.7 5VSB

5VSB is requierd for the implementation of PS-ON described above. 5VSB is a
tandby voltage that may be used to power circuits that require power input
during the powered-down state of all power rails. The 5 VSB pin should deliver
5V £ 5% at a minimum of 3.0 A for PC board circuits to operate. Conversely,
PC board should draw no more than 3.0A maximum form this pin. This power
may be used to operate circuits such as soft power control



3.8 PG-OK

PG-OK is a power good signal and should be asserted high by power supply
to indicate that the +5 VDC and +3.3 VDC outputs are above the under-voltage
thresholds of the power supply. When this signal is asserted high, there should
be sufficient mains energy stored by the converter to guarantee continuous
power operation within specification. Conversely, when either the +5VDC or the
+3.3VDC output voltage falls below the under-voltage threshold, or when

mains power has been removed for a time sufficiently long so that power supply
operation is no longer guaranteed, PG-OK should be deasserted to a low state.
See Figure 1 for a representation of the timing characteristics of the PG-OK,
PS-ON, and germane power rail signals.

3.9 3.3V Sense
A default 3.3V sense line should be implemented pin 13 of the connector.

3.10 Capacitive Load

The power supply should be able to power up and operate normally with the
following capacitances simultaneously present on the DC outputs.

Output Capacitive load (uF)
+5V 3300

+12V 3300

+3.3V 3300

-12v 330

+5VS 3300

3.11 Support PCIE 12V-2x6 Power
3.11.1 PCI Express* 12V-2x6 Connector Power Limits

Initial Permitted Power at Maximum Sustain Power after Support type
System Power Up Software Configuration
375W 600 W
225 W 450 W
150 W 300 W
100 W 150 W




3.11.2 PCle* AIC and PSU Power Budget used for Peak Power Excursion

P E ion % of
% of PSU Rated Size DoL) Raod S o
V4
PSU <450 Watts & PSUs PSU > 450 Watts & Time for Power | Testing
without 12VHPWR 12VHPWR Connector Excursion (TE) | Duty Cycle
Connector
present

100% 100% Infinite --
110% 120% 100ms 50%
135% 160% 10ms 25%
145% 180% Ims 20%
150% 200% 100 us 10%

4. Protection

4.1 Input Protection
In primary circuit of the power supply , a protected fuse is inserted. Only internal
fault of the power supply will cause the fuse blown. Any overload or short circuit
at DC output will keep from fuse brown or fire hazard.

4.2 Output Protection

4.2.1 Under voltage protection

The +12V/+5V/+3.3V DC output are protected against the under voltage
condition range value can't be exceed 10.3~11.0V at 12V terminal and
3.3~3.7V at 5V, 2.0~2.4V at 3.3V.

4.2.2 Over Voltage Protection

The +12V/+5V/+3.3V DC output are protected against the over voltage
condition. Maximum value can't be over 15.6V at 12V terminal and 7.0V
at 5V, 4.3V at 3.3V.

4.2.3 Over Power Protection
The power supply can be used electronic circuit to limit the output current
against exceeding 30-70% of surge output power or protected against
excessive power delivery since short circuit of any output or over total

power at high line.

4.2.4 Short Circuit Protection
Short circuit placed on +5V,+12V,+3.3V,-12V will latch off. +5VSB will
auto-recovery.



4.2.5 Over-Current Protection

Current protection should be designed to limit the current to operate within
safe operating conditions.Over current protection schemes where only the
voltage output that experiences the over current event is shut off may be
adequate to maintain safe operation of the power supply and the system;
however, damage to the motherboard or other system components may
occur. The recommended over current protection scheme is for the

power supply to latch into the shutdown state. The setting of over current
protection for each output rail is as following.

+5V is less than or equal to 25.5~37.5A..

+3.3V is less than or equal to 25.5~37.5A.

+12V is less than or equal to 178.75~233.75A

4.2.6 Over-Temperature Protection

This power supply includes an over-temperature protection sensor, which can
trip and shut down the power supply at 65°C £10°C

5. Start Stability

5.1 No Load Start

When power is applied to DA1650-G with no load connected or under minimum
load connected, neither damage to power supply nor hazards to users will occur.

5.2 Cold Start
The power supply shall operate properly when first applied at normal input
voltage and or so maximum load after 4 hours storage in 0°C environment.

6. Environments

6.1 Temperature and Humidity
6.1.1 Operating

Temperature 0to 50 °C
Relative Humidity 20 t0 90 %
6.1.2 Storage
Temperature -40to 70 °C
Relative Humidity 20 to 95 % noncondensing
6.2 Altitude

The power supply can operate normally at any altitude between
0 to 10000 feet.



6.3 Vibration and Shock

6.3.1  Sweep and resonance search for each of X,Y,Z, axis at the sweep.
RATE of 1/0OCTAVE/Min.

Frequency Duration Amplitude
5-55-10 Hz 30 minutes 0.35 mm
7. Conducted EMI

CE,FCC

8. Product Safety

8.1 Safety Requirement
cTUVus, CB,TUV

8.2 Leakage Current

The AC leakage current is less than 3.5mA when the power supply connect
to 264Vac/50Hz .

8.3 Insulation Resistance

The insulation resistance should be not less than 30M ohm after applying of
500VDC for 1 minute.

8.4 Dielectric Voltage Withstand

The power supply shall withstand for 1 minute without breakdown the
application of a 60Hz 1500V AC voltage applied between both input line and
chassis (20mA DC cut-off current). Main transformer shall similarly withstand
3000Vac applied between both primary and secondary windings for a
minimum of one minute.

9. Power Good Signal

A TTL compatible signal for the purpose of initiating an orderly start-up procedure
under normal input operating conditions. During power up, this signal is asserted
(low ) until +5V is under regulation and AC reaches min. line specification range.
After all voltage are going appropriate level, the system may have a turn on delay
of 100mS, but no greater than 250mS. During power off the signal should go to
low level before +5V is out of regulation. The low level is 0 to 0.8V and high level
is 4.75 to 5.25V. The " Power Good "signal can drive up to 6 standard TTL loads.



Figure 1 Time Diagram
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T1: Power-on Time T6
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

*TO : AC Turn on time ( 2S. Max.)

*TO: AC power on time (2S. Max)

T1 : Turn on time ( 200mS. Max.)

* T2 : Rise time ( 0.2~20 mS.)

*T3: PWR_OK delay (100~250 mS)

* T4 : PWR_OK rise time (10mS. Max.)

*T5: AC loss to PWR_OK hold-uptime (11mS Min )
*T6 : PWR_OK inactive to DC lossdelay (1 mS Min )
* Power on-off cycle :

When the power supply is turned off for a minimum of 2.0 sec. and turn on
again, the power good signal will be asserted.

10. MTBF
The MTBF of the power should be 100,000 hours min.

11. Burn-In
11.1 Input Voltage
Applying 230Vac .
11.2 Test Condition

Applying 80% loads for the power supply in 50 (+/-5) °C chamber for
4 hours.



12. Harmonics

The product shall meet requirement for EN61000-3-2 & EN61000-3-3 :2005
standard of class D, test at 230Vac 50Hz.

13. Power Factor

The power supply with active power factor correction, and meet the EN61000-3-2
standards, The power factor is greater than 0.95 at 230V/50Hz, Max. load.

14. Fanless Function

1. The fan does not turn when the load is less than 330W, but the fan will start

to cool down when the temperature inside the machine exceeds the safe range.
2. when the load exceeds 330-495W, the fan starts.
3.Fan Delay Mode PS_ON# is turned off, the fan stops working 2 minute later.

15. Mechanical Specification

15.1 Outline Dimension
180 x 150 x 86.5 mm.
15.2 Weight
Maximum weightis 3.75Kg

16. POWER SUPPLY CONNECTOR OVERUSE DEFINITION
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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 60W (+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.

Definition einer Uberlastung des
Netzanschlusses

Die maximale Stromstéarke 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 (bersteigt (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 iibersteigen (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 (+5V x 5 A)
entspricht. Bitte achten Sie darauf, dass verbundene Geréate unter
diesen Grenzwerten arbeiten. Die Garantie von SilverStone deckt keine
Schéaden oder Fehlfunktionen aufgrund einer Nutzung ab, die diese
Anschlisse und ihre zugehdrigen Kabel Ubersteigt.

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-Gerate unter diesen Grenzwerten
arbeiten. SilverStones Garantie deckt keine Schéden oder
Fehlfunktionen aufgrund einer Nutzung jenseits der Angaben dieser
Anschlisse und ihrer zugehdrigen Kabel ab.
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Le courant nominal maximum d'un céble 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 l'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 x 5 A)
ou25W (+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 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.
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La corrente massima di un singolo cavo PCle a 8 pin e del connettore
€ 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 e 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.

OnpepeneHve Ype3MepHOIi Harpy3ku Ha
KOHHeKTOp 6rioKa nuTaHus

OpawuH kabenb n koHHekTop PCle 8pin noaaepxusaet Tok 12.5A, 4to
paBHo 150BT (+12B x 12.5A). Takum o6pa3om, rapaHTuiiHble
obsasatenscTBa SilverStone He 6yayT AeiicTBOBaTL €CNK Bbl
ucnornb3yeTe BUAEOKaPTY UMK ApYryto KapTy pacLUMpeHust C OAHUM
KoHHekTopom PCle 8pin, KoTopble NpeBbillaeT cTaHAapTHY0 06LLy0
notpebnsiemyto MoLLHocTb 225BT (150BT Yepes koHHekTop PCle 8pin
+ 75BT yepes cnot PCle matepuHckoit nnatbl). AHanornyHo,
BUAEOKapTa Unu Apyras kapTa pacLUMpPeHus C 1ByMS KOHHEKTopammn
PCle 8pin, koTopble npeBbilatoT obLLyto NoTpebnsemyo MOLHOCTb
375BT (300BT 4epes koHHekTop PCle 8pin + 75BT yepes crot PCle
MaTepUHCKOI MNaThl), Takke He ByayT NOKPLIBATLCS rapaHTUen.

MakcumarnbHbIi HOMUHaMNbHBIA TOK NepudepuinHoro (molex) unm
SATA pasbéma cocTtaBnsieT 5A, 4to pasHo 60BT (+12B x 5A) nnm 25
BT (+5B x 5A). MNoxanyicra, ybeantech, 4TO NOAKMIOYEHHbIE
ycTpoiicTBa paboTaloT B aTux npeaenax. apaHTus SilverStone He
ByaeT pacnpocTpaHATLCS Ha HeNCNpaBHOCTY, BO3HMKaloOLME B
pesynbTaTe UCMONb30BaHNA 3TUX KOHHEKTOPOB UMW NOAKMYAEMbIX K
HUM kabenein.

MakcumanbHbI HOMUHANBHBINA TOK 24pin KOHHEKTOpa MaTePUHCKOW
nnarbl ANs ero ABOWMHbIX METanIMYecknx KOHTakToB +12B
cocTaBnseT 5A Ha kaxablit, 4To paBHo 120BT (+12B x 5A x 2).
Moxanyiicta, y6eauTtech, YTO yCTPONCTBA, MOAKMIOYEHHBIE K TMHWN
+12B, pabotaloT B aTux npeaenax. MapaHTtus SilverStone He 6yaet
PacnpoCTPaHATLCS Ha HEVUCNPaBHOCTY, BO3HMKaloLWMe B pesynbTaTe
MCMONb30BaHNS 3TUX KOHHEKTOPOB WIK NOAKIIOYAEMbIX K HUM
kabeneit.
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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.
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20AREFR T HRBICTTHALIEEL,

c —HRREDN IVt F1500W)DIBAIE. 1300WKFDHEENTTHEAL LT,

- BREAREIFICRFEEN T WS EABEOMBRERT — 7 IVIE100V(HEKI5AZEA LGV ET,

« REGRIT200VAEERT— 71V, BXT100V20ABERT—7IVORRIE STV E A,

< 100V/15AUNDRIETTHADEIE. REDA. BELGEBRT—JIVEERTARIFEEL,

Model (on safety): SST-AX1650MCPT-A
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Please refer to SilverStone website for latest specifications updates.
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