@ SILVERSTONE

Gemini Gold Series

GM600 2U Gold / SST-GM600-2UG V2
GM800 2U Gold / SST-GM800-2UG V2
GM1000 2U Gold / SST-GM1000-2UG V2

2U redundant form factor with 84mm(W) x 82mm(H) x 217mm(D)
Cybenetics Gold Certified

Active PFC (full range)

Hot swappable design

Convenient pull-out handle bars

Industry-leading reliability

Japanese electrolytic capacitors
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SPECIFICATION

SilverStone Gemini Gold Series
GM600 2U Gold / SST-GM600-2UG V2
GM800 2U Gold / SST-GM800-2UG V2

GM1000 2U Gold / SST-GM1000-2UG V2

1+1 2U Redundant Switching Power Supply

Cybenetics Gold efficiency certified.

600W+600W
800W+800W
1000W+1000W

1.General Description

This specification defines the characteristic of 1+1 redundant power supply
with Gold efficiency

2. Input Characteristic

2.1. Input connector
The input connector shall be an IEC60320 C14 inlet, rated for 15A/250Vac.

2.2. Input Voltage and Frequency

Minimum Nominal Maximum Measure
90 100~240 264 Vac
47 50~60 63 Hz




2.3. Input Current and Inrush Current

Input Voltage Max . Input Current Inrush Current
115Vac 13A 30A
230Vac 6A 60A

2.4. Power Factor

The minimum power factor shall be 0.9 with 50% load and input 230Vac/
50Hz.

3. Output Characteristic
3.1. DC Out put Characteristic

600w
Output Voltage | Min. Current | Max. Current | Regulation | Ripple & Noise
+3.3V 1A 25A *5% 50mVv
+5V 1A 25A +*5% 50mV
+12V 1A 50A *5% 120mV
-12v 0A 0.8A *5% 120mV
+5VSB 0.1A 3.5A +*5% 50mV

Note :

1. The combined power from +3.3V and +5V shall not exceed 170W

2. The max total power shall not exceed 600W.

3. Ripple and n oise bandwidth is set to 20MHz

4. Add a 0.1uF ceramic capacitor in p arallel with a 10uF tantalum capacitor
at output connector terminals for ripple and noise measurement.

soow
Output Voltage | Min. Current | Max. Current | Regulation | Ripple & Noise
+3.3V 1A 25A *5% 50mV
+5V 1A 25A 5% 50mV
+12V 1A 66.5A *5% 120mVv
-12v 0A 0.8A *5% 120mVv
+5VSB 0.1A 3.5A +5% 50mV




Note :

1. The combined power from +3.3V and +5V shall not exceed 170W
2. The max total power shall not exceed 800W
3. Ripple and n oise bandwidth is set to 20MHz
4. Add a 0.1uF ceramic capacitor in p arallel with a 10uF tantalum capacitor
at output connector terminals for ripple and noise measurement.

1000W
Output Voltage | Min. Current | Max. Current | Regulation | Ripple & Noise
+3.3V 1A 25A +5% 50mV
+5V 1A 25A +5% 50mV
+12V 1A 83A +5% 120mV
-12V 0A 0.8A +5% 120mV
+5VSB 0.1A 3.5A 5% 50mV
Note :

1. The combined power from +3.3V and +5V shall not exceed 170W
2. The max total power shall not exceed 1000W
3. Ripple and n oise bandwidth is set to 20MHz
4. Add a 0.1uF ceramic capacitor in p arallel with a 10uF tantalum capacitor
at output connector terminals for ripple and noise measurement.

3.2. Hold up Time

The output voltages stay in regulation at least 18ms with 80% load after loss

of AC input.
3.3. Rise Time

The output voltages rise from 10% to 90% with full load shall be in 5ms to

70ms.

3.4. Dynamic Loading

The output voltages shall remain in regulation for the step loading,

and in the limits for the capacitive loading specified below :

Output Step Load Size Load Slew Rate Capacitive Load
+3.3V 30% of max load 0.5A / y sec 1000uF
+5V 30% of max load 0.5A / u sec 1000uF
+12V 65% of max load 0.5A / u sec 2200uF

+5VSB 25% of max load 0.5A / u sec 1uF

3.5. PSON Remote on/off Control
The PSON signal is required to remotely turn on/off the power supply.




PSON is an active low TTL compatible signal that turns on the main power rails.

PSU On PSU Off

PSON Signal LOW (0.8V max.) HI (2V min.)

3.6. Power Good Signal
Power Good, also called PG or PWOK, is an active high TTL compatible
signal.
PG signal is to indicate that all output voltages are in regulation and
ready for use.
Below is for a representation of the timing characteristics of PG signal.

Power Good on delay time 100ms to 500ms

Power Good off delay time 1ms (min.)

4. Protection

4.1. Over Current Protection

Output Min. Max. Comment

+3.3V 110% 150% PSU shutdown
+5V 110% 150% PSU shutdown
+12V 110% 150% PSU shutdown

4.2. Over Voltage Protection

Output Min. Max. Comment
+3.3V 3.9v 4.5V PSU shutdown
+5V 5.7V 6.5V PSU shutdown
+12V 13.3V 14.5V PSU shutdown

4.3. Short Circuit Protection

Output Comment

+3.3V PSU shutdown
+5V PSU shutdown
+12V PSU shutdown

4.4.Over Temperature Protection

The power supply would be protected against over temperature condition by
loss of cooling or excessive ambient temperature. The PSU will shutdown in
an OTP condition.



5. Power System Signal Status
5.1. Buzzer Status

Power Supply Condition Buzzer Status
No input power to PSU OFF
Input present/ only standby output on OFF
Power supply outputs ON and OK OFF
Power supply failure Beeping

5.2. LED Indicator

Power Supply Condition Module LED
No input power to PSU OFF
Input present/ only standby output on Red
Power supply outputs ON and OK Green
Power supply failure Red

5.3. TTL Signal

Power Supply Condition Output Condition
Min. Max.
Normal (Power Supply ON) 3V 5.25V
Failure (Power Supply OFF) ov Vv

6. Insulation
6.1. Dielectric Withstand Voltage

Primary to Ground 1500Vac (10mA) for 1 second

6.2 . Leakage Current
Leakage current is 3.5mA maximum at 240Vac/50Hz.

7. EMC
CE - FCC - (Class A)

8. Environmental Requirement

8.1. Temperature
Operating 0°C to + 45°C
Non Operating 20°C to +70°C

8.2. Humidity
Operating 20% to 90% non condensing



Non-Operating 5% to 95% non-condensing
8.3. Altitude
Operating : Up to 5000m.

8.4. Cooling Method
By DC fan.

9. Reliability

9.1. MTBF
Using MIL - HDBK 217F the calculated MTBF > 100,000 hours at 25°C

10. PMBus

10.1 PMBus communication

The PMBus serial bus communication devices for 12C data in the power
supply shall be compatible with both SMBus 2.0 “high power” and 12C Vdd
based power and drive.

This bus shall operate at 3.3V but tolerant of 5V signaling.

The SMBus pull-ups are located on the motherboard and may be connected
to3.3Vor5V.

Two pins are allocated on the power supply. One pin is the serial clock
(SMBus_SCL).

The second pin is us

ed for serial data (SMBus_SDA). Both pins are bi directional and are used to
form a serial bus. The device(s) in the power supply shall be located at an
address(s) determined by addressing p ins A0 and A1 on the power supply
module.

The circuits inside the power supply shall derive their power from the 5VSB
bus.

Device(s) shall be powered from the system side of the 5VSB device.

No pull-up resistors shall be on SCL or SDA inside the power supply.

There pull-up resistors should be located external to the power supply.

10.2 Power supply management interface

The device in the power supply shall derive its power off of the 5VSB output
on the system side It shall be located at an address set by the A0 and A1
pins.

Refer to the PMBus specification posted on the www.powerSIG.org website
for details on the power supply monitoring interface requirements.

12C is a SMBus interface used to communicate power management
information to the system.



10.3. Power supply management interface address

Device address locations

M1 M2

Device Address BOh B2h

10.4 PMBus command code summary

PMBus version 1.2 specification shall be used for the communication
with system.

Command code Command Name SMBus Transaction Number of

Type Data Bytes
19H CAPABILITY READ BYTE 1
1AH QUERY READ BYTE 1
20H VOUT_MODE READ BYTE 1
88H READ_ACV_IN READ WORD 2
89H READ_ACI_IN READ WORD 2
8BH READ_VOUT READ WORD 2
8CH READ_IOUT READ WORD 2
8DH READ_TEMPERATURE_1 READ WORD 2
90H READ_FAN1_SPEED READ WORD 2
91H READ_ FAN2_SPEED READ WORD 2
96H READ_POUT READ WORD 2
97H READ_PIN READ WORD 2
98H PMBus_VERSION READ BYTE 1

(Data Byte Type ASCII Code or HEX Code)
10.5 Data format

The Linear Data Format is a two byte value with:

An 11 bit, two’s complement mantissa and A 5 bit, two’s complement
exponent (scaling factor).

The format of the two data bytes is shown below.

«— Data Byte High —»{« Data Byte Low

7|/6(5(4(3| |2(1|0(7|6|5|4|3(2|1|0

N —>» Y >

-t
MSB MSB

The relation between Y, N and the “real world” value is:

X=Y -2NWhere, as described above:

X is the “real world” value;

Y is an 11 bit, two’s complement integer; and

N is a 5 bit, two’s complement integer.

Devices that use the Linear format must accept and be able to
process any value of N



10.6 VOUT_MODE command

The data byte for the VOUT_MODE command is one byte that consists of a
three bit Mode and a five bit Parameter as shown below.

The three bit Mode sets whether the device uses the Linear, VID or Direct
modes for output voltage related commands. The five bit Parameter provides
more information about the selected mode,such as which manufacturer’s VID
codes are being used. Sending the VOUT_MODE command with the address
set for writing sets the Mode and Parameter into the PMBus device, if it
accepts changes to these values.

PMBus devices may have the Mode and Parameter set at the time of
manufacture and may not permit the user to change these values.

In this case, if a host sends a VOUT_MODE command for a write to a PMBus
device,the device shall reject the VOUT_MODE command, declare a
communication fault for invalid data,and respond as described in PMBus
Revision 1.2 specification part ii section 10.2.2

VOUT_MODE
-« Data Byte —»

716|5(4(3|2(1|0

- Pt -

Mode Parameter

If a device accepts the VOUT_MODE command, the Mode and Parameter are
retained until changed with another VOUT_MODE command or until the bias
power is removed.

Sending the VOUT_MODE command using the SMBus Read Byte protocol
returns one byte with the Mode and Parameter as shown in Figure 5.

The table below shows the permitted values and for mat of the VOUT_MODE
data byte. More information on the VOUT_MODE command is used with
output voltage related commands is given below in Section 8.3.

Mode Bits [7:5] Bits [4:0] (Parameter)

Five bit two’s complement exponent for the

Linear 000b mantissa delivered as the data bytes for an

output voltage related command.

10.7 Data bytes for output voltage commands

There are several commands that either set or adjust the output voltage, or
a related parameter,of a device that supports the PMBus protocol.
Examples VOUT_COMMAND which causes the device to set its output
voltage to the commanded value;

All output voltage related commands use two data bytes.

The contents of those data bytes depend on the voltage data format in use
(set by the VOUT_MODE command) and are described below.



Linear Mode:

The data bytes for the VOUT_MODE and VOUT_COMMAND when using the
Linear voltage data format are shown in Figure 6. Note that the VOUT_MODE
command is sent separately from output voltage related commands and only
when the output voltage format changes. VOUT_MODE is not sent every time
an output voltage command is sent.

VOUT_MODE VOUT_COMMAND Data Bytes

Data Byte For For Linear Mode

Linear Mode - < Data Byte High -« Data Byte Low —
716(5(4|3|2(1(0 7|/6(5(4(3(2(1(0|7(6(5(4[3|2(1(0
- > N —> <t \Y} >
Mode ™ Exponent Mantissa

=000b
The Mode bits are set to 000b.

The Voltage, in volts, is calculated from the equation:
Voltage= V-2N

Where, as described above:

Voltage is the parameter of interest;

V is a 16 bit unsigned binary integer; and

N is a 5 bit two’s complement binary integer.

10.8. Example Data

Command Command Value Example Meaning
code Name
19H CAPABILITY 20H
1AH QUERY BOH
20H VOUT_MODE 1CH N= -4
88H READ_ACV_IN 00H,DCH 220V
89H READ_ACI_IN EOH,07H 0.4375A
8BH READ_VOUT O0CH,10H 12.06V
8CH READ_IOUT DBH,02H 44.03A
8DH READ_TEMPERATURE_1 00H,22H 34°C
90H READ_FAN_SPEED_1 30H,FEH 16256 rpm
91H READ_FAN_SPEED_2 00H,00H Reserved
96H READ_POUT F8H,65H 537.25W
97H READ_PIN FCH,A8H 696.00 W
98H PMBus_REVISION 22H PMBus 1.2

Note 1: Data byte type ASCII Code or HEX Code.
Note 2: The reading accuracy is within £5%.



10.9. PMBus command protocol

1 7 11 8 1 [] Master
:g;’g’:ss IW|A | coMmAND CODE 1 |A[P O save
}-— One O More Data Bytes —-|
1 7 11 3 1 8 1 8 1
|s| pevice |R|A| DATABYTE 1 |A‘ DATABYTE 2 ‘A‘ . | DATABYTE 8 |§|P| .

Command Protocol Without PEC

PMBus command protocol for the two steps (Figure 8.2.3-1). The first step is
master device sends Device Address and Command Code1 to slave device.
The Command Code 1 is set what kind data will receive on master device.
The second step is the master device will receive one or more DATA BYTE
coming slave device.

11. Mechanical Drawing and Output Wire
11 .1. Outline (bracket optional) W82 x H84 x D217mm.

12. Power supply connector overuse definition




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.

Definition einer Uberlastung des
Netzanschlusses

Die maximale Stromstirke 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
Enweiterungskarte mit einem einzigen 8-poligen PCle-Anschiuss ab,
die die hme von insgesamt 225 W iibersteigt
(150 W vom 8-poligen PCle-Anschluss + 75 W vom
PCle-Motherboard-Steckplatz). Ebenso wird die Verwendung einer
Grafikkarte oder Erweiterungskarte mit zwei 8-poligen

PCI die eine von insgesamt 375
iibersteigen (300 W von den beiden 8-poligen PCle-Anschliissen + 75
W vom PCle-Motherboard-Steckplatz) nicht durch die Garantie
abgedeckt.

Der maximale Nennstrom von Peripherie- (Molex) oder
SATA-Anschluss betragt 5 A, was 60 W (+12 V x 5 A) oder 25 W (+5 V/
x 5A) entspricht. Bitte achten Sie darauf, dass verbundene Geréite
unter diesen Grenzwerten arbeiten. Die Garantie von SilverStone deckt
keine Schaden oder Fehlfunktionen aufgrund einer Nutzung ab, die
diese Anschliisse und ihre zugehdrigen Kabel iibersteigt

Der maximale des 24-poligen fir
seine dualen +12-V-Metallkontakte betragt jeweils 5 A, was insgesamt
120 W (+12V x 5 Ax 2) ergibt. Bitte stellen Sie sicher, dass mit dem

+1 unter diesen
arbeiten. SilverStones Garantie deckt keine Schaden oder
Fehlfunktionen aufgrund einer Nutzung jenseits der Angaben dieser
Anschliisse und ihrer zugehdrigen Kabel ab.

Définition de I'utilisati ive 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 & 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.

Le courant nominal maximum d'un périphérique (Molex) ou d'un
connecteur SATA est de 5 A, ce qui correspond 3 60 W (+12 V x 5 A)
ou25 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
dutilisations dépassant ces connecteurs et leurs cables associés.

Le courant nominal maximal des connecteurs 24 broches de la carte

meére 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

lonc(ionnenl dans ces Iimiles La garantie de SilverSmne ne couvre
tant d'

dépassanl la capacné de ces connecteurs et de \eurs cables

associés.

di uso del

dl alimentazione

)

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
dallutilizzo 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).

La corrente massima del connettore periferico (molex) o SATA & 5 A,
corrispondente a 60 W (+12 V 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.

Definicién de uso del de

la Fuente de alimentacion

La corriente méaxima 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 cubriré dafios o fallos provocados por el uso de una tarjeta grafica
o de expansion con un tnico conector PCle de 8 pines que exceda el
total estandar de 225W (150W del conector PCle de 8 pines + 75W
del z6calo PCle de la placa base). De igual modo, una tarjeta gréfica
o de expansion 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 BOW (+12V x 5A) 0 25W (+5V x 5A). Por favor,

de que los 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 cubriré dafios o averias a
resultas de un uso excesivo para estos conectores y sus cables
asociados.




OnpepgeneHne Ype3aMepHON Harpy3ku Ha
KOHHEKTOp 6Jyi0Ka NUTaHusA

OpwuH kabenb n koHHekTop PCle 8pin nogaepxueaeT Tok 12.5A, yTo
paBHo 150BT (+12B x 12.5A). Taknum 06pa3om, rapaHTUiHbIEe
obsizatenbcTBa SilverStone He OyayT AelCTBOBaTL €CNU Bbl
ucnonb3yeTe BUAEOKapTY UNW APYryto KapTy pacLUMpeHns C OGHUM
koHHekTopom PCle 8pin, KoTopble NpeBbIaeT CTaHAapTHYH 0bLLyo
notpebnsiemyto MowHocTb 225BT (150BT Yyepes koHHekTop PCle 8pin +
75BT1 yepes cnot PCle maTtepuHckon nnatbl). AHanormyHo, Bugeokapra
Unu gpyras kapta paclumpenus ¢ Asyms koHHektopamm PCle 8pin,
KOTOopble NpeBbILLanT 06LLyto noTpebnsemMyto MolwHocTb 375BT1 (300BT
yepes koHHekTop PCle 8pin + 75BT yepes crnot PCle maTepuHckon
nnarbl), Takke He ByayT NOKpbIBATLCSA rapaHTUEN.

MakcrMmanbHbIi HOMUHAaNbHBIA TOK nepudepuinHoro (molex) nnu SATA
pa3béma coctaBnseT 5A, uto pasHo 60BT (+12B x 5A) unu 25BT (+5B x
5A). MNoxanyiicTa, yoeamTechb, YTO NOAKIIOYEHHbIE YCTPOCTBA
paboTatoT B aTux npegenax. apaHtua SilverStone He OyneT
pacnpoCTPaHATLCS Ha HEMCMNPaBHOCTW, BO3HUKalOLLME B pe3ynbTaTe
MCMONb30BaHNS 3TUX KOHHEKTOPOB MW NOAKMI0YaeMbIX K HAM kabenew.

MakcumanbHbI HOMUHAaNbHbBIM TOK 24pin KOHHEKTOpa MaTEPUHCKON
nnaTtbl ANSA ero ABOWHbIX MeTannM4yecknx KOHTakToB +12B coctaBnseT
5A Ha kaxabin, 4yTo paBHo 120BT (+12B x 5A x 2). lNoxanyiicTa,
ybeanTech, YTO YCTPOWCTBA, NOAKIIOYEHHbIE K NMMHUK +12B, paboTatoT
B 9TUX npepenax. MapaHtus SilverStone He ByaeT pacnpocTpaHAaTbCA
Ha HeMCnpaBHOCTW, BO3HUKaIOLLME B pesynbTaTe UCMOMNb30BaHNS 3TUX
KOHHEKTOPOB MW NOAKMHYaeMbIX K HUM Kkabenen.
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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.

KB DERI— FIISHZERERTY, tORBFITEALEZWVTIIEEL,

the power supply is only suitable for Information
Technology & Audio/Video equipment.

Please refer to SilverStone website for latest specifications updates.
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