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1.0 Input Characteristics
1.1 Input Voltage Range
90Vac to 264Vac, single phase.

Table1. Input Voltage Range
RANGE MINIMUM NORMAL MAXIMUM UNITS
Full Range 90 1007240 264 Vrms
The minimum starting up voltage should be less than 85V.

1. 2 Input Frequency Range

50+/-3Hz and 60+/-3Hz; Normal Frequency Range: 50-60Hz

1.3 Input current

Max Input AC current: 10 Amp R.M.S max@l15Vac full loads; 5Amp R.M.S max@230V . full load.

1.4 Inrush current

Power supply inrush current shall be less than the ratings of its critical components (including

bulk rectifiers, fuses, and surge limiting device) under all conditions of line voltage of Section
1. 1.

1. 5Power Efficiency

Min 82% efficiency under 20%full load condition, input Voltage:115Vac/60Hz
Min 85% efficiency under 50% full load condition, input Voltage: 115Vac/60Hz
Min 82% efficiency under100% load condition, input Voltage: 115Vac/60Hz

Range +5V +3.3V | +12V1 +12V2 +12V3 +12V4 -12v | +5Vsb | ZE (%)
100% 11 %% 12.00 | 12.00 9.1 9.1 9.1 9.1 0. 30 2.00 ) 82.00
50% 171 4, 6. 00 6. 00 4.55 4. 55 4. 55 4.55 0.15 1. 00 ) 85.00
20%171 %%, 2. 40 2. 40 1.82 1.82 1.82 1.82 0. 06 0. 40 » 82.00

1.6 Harmonic Current

(1) The harmonic of the power line and neutral current shall comply the standard TEC61000-3-2
for class A equipment.

(2) Measurement shall be performed at 75W input power and full output load, Input voltage shall
be 230Vac/50Hz. Don’ t test power in process under low range.

2.0 Output Characteristics
2.1 Static output characteristics
Table2. Static output characteristics

Output Load ) Ripple & Noise
Regulation

Voltage Min Max Surge Max mV P-P
+5V 0A 15A +/= 5% 50mV
+12V1 0A 15A +/= 5% 120mV
+12V2 0A 15A +/= 5% 120mV
+12V3 0A 15A +/= 5% 120mV
+12V4 0A 15A +/= 5% 120mV
+5VSb 0A 2A +/= 5% 50mV
+3. 3V 0A 15A +/= 5% 50mV
-12V 0A 0.3A +/= 10% 120mV
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Ambient temperature: at 25C
(1) The total combined 3.3V&5V power shall not exceed 115W.
(2) The continuous output power shall not exceed 550W.
2.2 The cross—load regulation in defined in the matrix below (UNIT: A)
Table 3.Cross Regulation
Range +5V +3. 3V +12V1 12V2 12V3 12V4 -12V +5Vsb
1 0 0 0 0 0 0 0 0
2 0.2 0.2 0.2 0.2 0.2 0.2 0 0
3 8. 00 15. 00 9.1 9.1 9.1 9.1 0. 30 2.00
4 15 8 37 9.1 9.1 9.1 0. 30 2.00
5 6 4 10.5 10.5 10. 5 10.5 0. 30 2.00
6 14 13.7 9.0 9.0 9.0 9.0 0. 30 2.00
7 12.00 12.00 9.1 9.1 9.1 9.1 0. 30 0.00
8 12.00 12.00 9.1 9.1 9.1 9.1 0. 30 3.00

Notes: Add 0. 1uF ceramic disk capacitor and 10uF tantalum capacitors should be put across output
terminals during ripple & noise test. The oscilloscope bandwidth is set at 20 MHz and co—axial
probe will be used to measure it

2.3 Dynamic Load

The following transient loads are to be applied to the output. The waveform shall be a square
wave with the slope of the rise and fall at 0. 1A/us. The square wave shall have a frequency 50Hz

to 10KHz with a duty cycle of 10 to 90%.

The output voltages shall not exceed regulation limits as defined in Table 2 under the following

condition:
Table4. Dynamic Load Step Sizes
NOM. OUTPUT CURRENT CURRENT STEP LOAD CHANGE TRANSIENT
VOLTAGE (VDC) Imin Imax (%) TOLERANCE (%)
+12V1 0A 15A 30 +5
+12V2 0A 15A 30 +5
+12V3 0A 15A 30 +5
+12V4 0A 15A 30 +5
+5V 0A 15A 30 +5
+3. 3V 0A 15A 30 +5
+5Vsb 0A 2.0A 25 +5

(Adding external capacitor: 5V/6000uF, 12V/6000uF, 3.3V/6000uF, —12V/350uF, 5Vaux=350uF)

2.4 Capacitive Load

The power supply should be able to power up and operate with the regulation limits defined in
Table 2, with the following capacitances simultaneously present on the DC outputs
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Tableb. Output Capacitive Loads

Output Capacitive Load
+12V 6000uF
+5V 6000 F
+3. 3V 6000 F
-12V 350u F
+5VSb 350u F

2.5 The power supply shall have the output connector and wire harness configurations.

3.0 Protection
3.1 Over Voltage Protection
+5V:7V max, +12V: 15.6V max, +3.3V: 4.7V max.

3.2 Short Circuit Protection
The main output shall shut down and latch off for shorting +5V, +12V, —12V or +3.3V rails to
DC-return and shorting

3.3 Over Current Protection
Any output shall not exceed requirement of the table. Otherwise, the unit would shut down. The
overload currents should be ramped at a minimum rate of 10A/s starting from max load.

Table6. Over Current Protection

OUTPUT 12v1 12v2 12vV3 12V4 5V 3.3V

OCP range 16-2bA 16-2bA 16-25A 16-25A 18-30A 18-30A

3.4 Over POWER Protection
Over Power Protection: 580-650W

3.5 Reset after shutdown

When the power supply latches into shutdown condition due to a fault on an output (over current,
over voltage, short circuit or over power), the protection latch shall reset within 30S after
the fault has been removed and the ON/Off signal has switched state. Also, the latch shall reset
within 30S when AC power has been removed.

4.0 Time Sequence

> g7
off i
PS_ON | i
On : :
AC Vin off | . E N
Standhby /
OUTPUTS ;
POK E
POK Sers e Level = 95% of nom T2 — r— E
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4.1 Power—on time T1
Delay from 5Vsb within regulation to DC outputs turn on reached 10% of normal output voltage at
least for bms but within 500 ms.

4.2 Rise time T2
The output voltages shall rise from 10% to 95% of normal output voltage at least for 2ms but within
20 ms.

4.3 PWR _OK delay time T3
Delay from output voltages within regulation to PWR OK asserted at turn on at least for 100ms
but within 500 ms.

4.4 Power Fail Delay Time T4

Delay from PWR OK deasserted to output voltages (+3.3V, +5V, +12V, —12V) dropping out of regulation
at least for lms at min load (table 3,loadl) or full load after AC input is removed. (f#XHY
440W)

4.5 AC loss to +5Vaux hold-up time TbH
Delay from DC output deasserted to +bVaux dropping out of regulation at least for bms at full

load after AC input is removed

4.6 AC loss to PWR_OK hold-up time T6

The Power Good Signal shall remain an up level at least for 12msec after AC input is removed and
shall go to a down level before +12V falls below their regulation limit at 80% load. (fHi#7
448W)

4.7PS ON to DC output delay time T7
Delay from PS_ON deasserted to DC outputs reached 10% of normal output voltage at least for lms
but within 350ms.

4.8 Power OK (POK)

The power supply shall provide a “Power Good” signal to reset system logic, indicate proper
operation of the power supply, and give advance warning of impending loss of regulation at turn
off.

The electrical characteristics for the Power OK output driver are shown below

Table 6: Power OK Signal Characteristics

Power OK Signal Characteristics

Signal Type +5V TTL Compatible
Logic Level Low <0.4V while sinking a maximum of 4mA
Logic Level High Between 2.4V and 5V output while sourcing 200 v A
5k @ Pull-UP from +5Vaux or 5V to Termination
High-State Output Impedance Piont
i
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4.9 PS_ON
PS ON is an active low, +5V tolerant TTL signal that allow the motherboard to remotely control
the power supply. An internal pull-up resistor inside the power supply shall provide a TTL high
output logic level, once an AC input voltage has been applied to the power supply. The electrical
characteristics for the PS ON signal are shown below:

Table 7: PS-ON Signal Characteristics

PS-ON Signal Characteristics
Signal Description Min Max
Input Low Voltage 0.0v 0.8V
Input Low Current (Vin=0.4V) - -1mA
Input High Voltage (lin=-200uA) 2.0V
VIH open circuit - 5.25V

NOTE: The power supply on signal must remain in the high STATE or OFF for 150ms minimum prior
to switching PS ON to a low state (ON).Minimum PS ON cycle time is 100ms ON and 150ms OFF.
The 5V auxiliary output will be active and in regulation whenever an AC input within the specified
operating range is applied to the power supply input. The PS ON pin of P1 will not affect the
5V auxiliary output.

6.0 Environment
6.1 Operating ambient
Table8. Operating ambient

Air Temperature 0 to 50 degrees centigrade with 550W

Relative Humidity 5 to 85 percent, non—condensing

6.2 Shipping and Storage
Table9. Shipping and Storage

Air Temperature -40 to 55 degrees centigrade

Relative Humidity 5 to 95 percent, including condensation

6.3 Altitude
Operating to 3050 meters (10,000 ft)
Non-operating to 15250 meters (50,000 ft).

6.4 Cooling
The power supply shall provide forced air cooling for the host system.

6.5 Fan speed control
The power supply shall contain thermal sensing circuitry capable of varying fan speed.

7.0 Safety and EMC
7.1 SAFETY REQUIREMENTS AND Certify
The power supply has been certified by CB, CE. The CE Safety mark shall appear on the product

7.2 Conducted and Radiated Emissions
Conducted and radiated emissions of the power supply shall comply with the requirements of GB9254
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& EN55022 Class B.

7.3 ESD
ESD of the power supply shall comply with the requirements of IEC61000-4-2 Level 4.

7.4 EFT
EFT of the power supply shall comply with the requirements of IEC61000-4-4 Level 3.

7.5 Surge Susceptibility

Surge Susceptibility of the power supply shall comply with the requirements of IEC61000-4-5 Level
3

7.6 Hi-Pot:
(a) primary to secondary: 1800Vac for 3 second. Cut off current 10mA MAX
(b) Primary to F.G: 1800Vac for 3 second. Cut off current 10mA MAX

7.7 Grounding Continuity Test
100m Q2 MAX at 25.0A Time 3.0S,

7.8 Ground Leakage Current
3.5mA MAX. at 264V 50Hz

7.9 Insulation resistance:

primary to safety ground: 500Vdc, 100Mohms min.

9.0 Mechanical

9.1 Mechanical outline

9.2 DC wire drawing
9.3 Label drawing
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MTBF at 25°C Ag  (BPER/10e685RT) 1000
e RE wE MIL-HDBK-217F Ag & Ag /it
1 bR 1~100 SR C at 25, 30°C nrateoc | fOTMAREIDOSA 0.024 1 0.024
Ic (y=p) [|Udi=5 - MOS) A—K51T | B
2 " 101~300 0.041 1 0.041
3 " 300~1000 0.074 0 0
ALY F 5] 0.001 0.028 0 0
—A7FIOs 3 0.0038 0.0075 0
Si IMPATT (< 35GHz) Sect.5.2 0.22 0
Gunn/Bulk Effect 0.18 0
Tunnel and Back (Including Mixers, Detectors 0.0023 0
PIN 0.0081 0
30 Schottky Barrier 0.027 0
Varactor and step Recovery 0.0025 0.0025 0
A BHRERS ] 3 0.069 0
T7—ZANUDNUBHAERS, >3y MF—BHAY AR 2 0.003 0
BEREEHAERE 0.005 0
rS Ty hITLYY /JIURS 2 0.0013 0
BRLFIL—5 2 0.0034 0
BRLFIL—YELCBERER (7/(5>>1evId) 2 0.002 0.002 0 0
31 Diode for Electric power @AY {1-} 0.022 4 0.088
32 Y1f- - 5 41-1" 0.024 0 0
33 5-5y7° 0.042 0 0
34 BRIUYS 0.066 1 0.066
35 LED 0.0012 0 0
36 HKBFT/AR Jib - 075 0.07 1 0.07
37 J4b - $4U285 0.07 0 0
38 pE 0.0027 17 0.0459
39 e o MRS 0.0037 0.0031 0 0
0 BRI B 0.025 0 0
41 EHEBIRIKTRR 0.028 0 0
42 (AR RESEI 0.1 0 0
43 #-325 thermistor —BAYS1 0.32 0 0
44 JUD— - H—=2% Power (NTC) Thermistor 0.32 1 0.32
45 J\URS e 0.023 0 0
46 EEt1-2fHER SREELI-R R 0.068 0 0
47 —AE1—X 0.02 1 0.02
Ea—-X _
48 SEEE-1 0.04 0 0
49 ZILZBEIDT Y 0.003 4 0.012
50 S FIVEBRIT Y 0.0039 0 0
B — . CiB (131-
51 TSy oIaTY 0.004878938 1 0.0074 5 0.037
67473292RC)
52 PR =% 0.0038 1 0.0038
53 BAKS>X Commercial Transformer 0.16 0 0
54 1L RS2 MyFsY - bR 0.023 1 0.023
55 Coil Transformer Fa-) - b 0.023 1 0.023
56 A7 - J4M5- 0.023 1 0.023
57 IR 2 0.023 0 0
58 J17 b - £°-2" 0.0023 0 0
68 —ARAIRDS 0.014 6 0.084
69 %05 TV hEIRA 0.021 2 0.042
70 I1CYTYh 0.0058 0 0
71 U NER PCB without Through hole (Rl-ii-}&L) 0.003 0 0
72 with Through hole (A-#-Id50) 0.11 1 0.11
73 J0—[FAR (158 0.000069 0.00052 107| 0.05564
74 G (#M) solder [ FEAL (1 0.0013 0.0052 0 0
75 JO0—(FATR 0.000138 0 0
76 iE () 1EPRSIZD 0.00052 0 0
77 #5 (kL) Nuts, Screw RS (1EFHED) 0.001 3 0.003
78 |/ ATJUwKIC FyvITEm. ERIERRE 0 0
79  [Transistor discrete 0.0051
80 discrete LC 0.12
81 MOSFET Sect.6.4 0.12
82 JFET Sect.6.4 0.0045
83 all unijunction Sect.6.4 0.0083
Transistors, low
84 noise, high Sect.6.6 0.18 2l
frequency, bipolar
85 Transistors, high 0.052 4.9
frequency, GaAs FET
86 Transistors, high  [MOSFET Sect.6.9 0.06 2
87 frequency, Si FET |JFET Sect.6.9 0.023 2
gg [ YISONSISCRS, o) 1y pes Sect.6.10 0.0022 3
Triacs)
89
90
91
g |CreenIndication 1y b, LED Lamp 0.114 1 1
Lamp
93 27>, ER-> MTBF=72,000H 13, 1| 13.88889
70000 Total 14.98 A\g &t
71000 Total 14980.23 Fif (Fit)
72000 MTBF_wo_fan 916305 hours
75000 104.60 £ (£3%)
80000 MTBF 66755 hours
100000 7.62 F (&%)

(MIL)




