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3.25. INPUT/OUTPUT TEST:(HV_20%) 27
3.25-1 TEST CONDITION : ...uuviieuteeeteeeeteeeeteeeeteeeeaeeeeseeeeseeaesseaesseeessseasseeaseeaeseseeseeeesseeaasseenseeanseessesesseeeasseesnssenssesseseseeanseeenes 27
3.25-2 PASS/FAIL CERTIFICATED :....cccuvtiiuteeetreeeteeeiteeeiseeeeseseeseeeesseessseessseesssesaasesesseeessesasseessseesssesassessseeeesseesssesssseenneesnseeennes 27
3.26. HOLD UP TIME TEST:(HV_PG-OFF) 27
3.26-1 TEST CONDITION : ...uuviieureiiteeeteeeeteeeetreeeseeeeseeeeseeeesseeateeessseeasseeaseseeseseesseeesseeassseasseeaesseesssensseeasseesnssenseesseseseeenseeenes 27
3.26-2 PASS/FAIL CERTIFICATED :...oeeiiiuvieeeeiueeeeeeeseeeeeeaeeeeeeteeeeeeseseeeesseseeeaseeseeessseesenseeeeeenaseseeensseeeeeesnseeeeesreseensaeesanneeeas 27
7 Rev:01
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ELVT Power Solution

FSP500-80OEVMR  MTR
1.MANUFACTURING TEST REQUIREMENT:
1.1. DC-066 (PFC PWM BOARD)TEST REQUIREMENT :
1.1.1. TEST EQUIPMENT:
No Equipment P/N ( Description)
1 DC source 6303D
2 Electronic Load 3600A
3 Test Fixture FSP500-80EVMR PEC Board Test Fixture
1.1.2. TEST CONDITION:
Input Voltage 30Vdc~35Vde
Load condition +5.0V +12V +5VSB | +3.3V
0.5A 0.5A 0.5A 0.5A
1.1.3. PASS/FAIL CERTIFICATED :
Output Voltage | +5.0V | +12V | +5VSB | +3.3V
Max. Reading 525V | 12.6V | 5.25V | 3.465V
Min. Reading 475V | 114V | 475V | 3.135V
**PFC and PWM waveform Frequency Rang:68KHZ~
1.2. DC-077 (FAN SPEED BOARD)TEST REQUIREMENT :
1.2.1.TEST EQUIPMENT:
No Equipment P/N ( Description)
1 DC source 6303D
2 Electronic Load 3600A
3 Test Fixture FSP500-80EVMR FAN Speed Board Test Fixture
1.2.2. TEST CONDITION:
Input Voltage 30Vdc~35Vde
.. +5.0V +12V1 +12V2 | +5VSB +3.3V
Load condition
0.5A 0.5A 0.5A 0.5A 0.5A
1.2. 3. PASS/FAIL CERTIFICATED :
Output Voltage | +5.0V +12V1 +12V2 +5VSB | +3.3V
Max. Reading 5.25V 12.6V 12.6V 5.25V | 3.465V
Min. Reading 4.75V 11.4V 11.4V 475V | 3.135V
1.2.3.1.Test PS-on/off Control.
1.2.3.2. power good:100ms~500ms.
1.2.3.3.LED Indicator:
Power Supply Condition PS Fail Signeal LED
NO AC Power to all PSU Hi OFF
AC present / Only Standby o/p on Hi OFF
Power Supply DC O/P ON and OK] Low GREEN
ver Temperature or fanl or fan?2 fa Hi ORANGE
1.2.3.4.FAN Speed CKT Test:
FAN Speed Test Condition
NTC to R ohm FAN Voltage
NTC802 5.0V
NTC802// ohm 7.0V
NTC802// ohm >11.4V
NTC802// ohm LED :Orange
8 Rev:01
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ELVT Power Solution FSP500-S0OEVMR  MTR

1.3. DC-042 (ALARM BOARD)TEST REQUIREMENT :
1.3.1.TEST EQUIPMENT:

No Equipment P/N ( Description)
1 DC source 6303D
2 Electronic Load 3600A
3 Test Fixture FSP500-80EVMR Alarm Board Test Fixture

1.3.2. TEST CONDITION:
Input Voltage 30Vde~35Vde

+5.0V +12V1 | +12V2 | +5VSB | +3.3V

0.5A 0.5A 0.5A 0.5A 0.5A
1.3. 3. PASS/FAIL CERTIFICATED :

Output Voltage | +5.0V | +12V1 | +12V2 | +5VSB | +3.3V
Max. Reading | 5.25V | 12.6V | 12.6V | 5.25V | 3.465V

Min. Reading | 4.75V | 11.4V | 11.4V | 4.75V | 3.135V
1.3.3.1. Test PS-on/off Control.
1.3.3.2. 240VA Test:
1.3.3.2.1. +12V1 Load :20A for VR11 Adj to PUS shtdown -
1.3.3.2.2. +12V2 Load :20A for VR12 Adj to PUS shtdown °
1.3.3.2.3. +12V3 Load :20A for VR13 Adj to PUS shtdown °
1.3.3.3. alarm Test:
1.3.3.3.1. PSU1 or PSU2 Power Fail the for alarm to ON (PS-L Signal to Low,PS-H signal tc
1.3.3.3.2. alarm to ON (PS-L Signal to Low,PS-H Singal to HI) push Reset sw for alarm to C
(PS-L Signal to Low,PS-H Singal to HI) °
1.3.3.3.3. PSUI1 and PSU2 Power Good the for alarm off (PS-L Signal to HI,PS-H Singal to Low) -

Load condition

1.4. DC-015 (B-PAL BOARD)TEST REQUIREMENT :
1.4.1.TEST EQUIPMENT:

No Equipment P/N ( Description)
1 Electronic Load 3600A
2 Test Fixture FSP500-80EVM Method

1.4.2. TEST CONDITION:
Input Voltage 30Vdce~35Vde

+5V +12V1 | +12V2 | +12V3 -5V | -12V | +5VSB [ +3.3V

1.0A 1.0A 1.0A 1.0A 0.1A | 0.1A 1.0A 1.0A
1.4.3. PASS/FAIL CERTIFICATED :

Output Voltage | +5.0V | +12V1 | +12V2 | +12V3 | -5V -12v +5VSB +3.3V
Max. Reading | 5.25V | 12.6V | 12.6V | 12.6V | -5.5V [ -13.2V | 5.25V 3.465V
Min. Reading | 475V | 11.4V | 11.4V | 114V | 45V | -10.8V | 4.75V 3.135V
1.4.3.1. Test PS-on/off Control.
1.4.3.2. Power Good Signal:Max 500mS , Min 100mS
1.4.3.3. 240VA Test:
1.4.3.3.1. +12V1 Load :20.5A for VR11 Adj to PUS shtdown -
1.4.3.3.2. +12V2 Load :20.5A for VR12 Adj to PUS shtdown °
1.4.3.3.3. +12V3 Load :20.5A for VR13 Adj to PUS shtdown -
1.4.3.4. alarm Test:(PS-HI,PS-Low)
1.4.3.4.1. PSU1 or PSU2 Power Fail the for alarm to ON (PS-L Signal to Low,PS-H signal
1.4.3.4.2. alarm to ON (PS-L Signal to Low,PS-H Singal to HI) push Reset sw for alarm to
(PS-L Signal to Low,PS-H Singal to HI) -
.4.3.4.3. PSUI and PSU2 Power Good the for alarm off (PS-L Signal to HI,PS-H Singal to Low) «

Load condition

9 Rev:01
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ELVT Power Solution FSP500-S0OEVMR  MTR

1.5. OAI TEST REQUIREMENT :
1.5.1.TEST CONDITION:

1.Missing Component. 2.Skew Component. 3.Tombstoned Component.
4.Polarity&Marking. 5.Solder Bridge. 6.Insufficient Solder.
7.Liffed Lead. 8.Solder Ball.

1.6. ICT TEST REQUIREMENT :
1.6.1.TEST EQUIPMENT:

No Equipment P/N ( Description)
1 Board Test System TR-518FR .
2 Test Fixture FSP500-80EVMR ICT fixture
1.6.2.TEST CONDITION:
2.1.0pen/Short. 2.2.Resistance. 2.3.Capacitance.
2.4.Diod polarity 2.5.Impedence of IC Pin.

1.7. CAP C104 B+ VOLTAGE TEST REQUIREMENT :
1.7.1.TEST EQUIPMENT:

No Equipment P/N ( Description)
1 Electronic Load 3600A.

1.7.2.TEST CONDITION:

Input Voltage |110Vac or 220Vac

+5.0V | +12V1 | +12V2 | -12V | +5VSB | +3.3V
1.0A 1.0A 1.0A 0.0A 1.0A 1.0A

1.7.3. PASS/FAIL CERTIFICATED :

Load condition

No Measure Item Pass/Fail Certificated
B+ Voltage of C104 375Vdc~390Vdc
2 Gate Waveform Frequency of PFC and PWM 68KHZ~75KHZ

1.8. PRE-TEST REQUIREMENT :
1.8.1.TEST EQUIPMENT:

No Equipment P/N ( Description)
1 Auto Test System Chroma 6000
1.8.2.TEST CONDITION : PLEASE REFER SECTION 2 (PRE-TEST SPEC)

1.9. BURN IN TEST REQUIREMENT: (ONE METHOD TEST)
1.9.1.TEST EQUIPMENT:

No Equipment P/N ( Description)
1 Burn in ROOM DBR-5100 .
2 Burn in Car DBMC-550.
1.9.2.TEST CONDITION:
Input Voltage 220Vac

+5.0V | +12V1 | +12V2 | +12V3 | -5.0V | -12V | +5VSB | +3.3V
12A 12A 10A 10A 0.3A | 0.5A 2.0A 11A
B/I Time:24hours for pilot Run period
T1:On/off 45 cycle (on/Iminute ,off/1minute)
T2:0n/off 45 cycle (on/4.25minutecs,oft/ I minute)

T3:Continue load :1114minutes(always on)
*Temp:45 °C+/-5 °C

Load condition

Burn in Time

10 Rev:01
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ELVT Power Solution FSP500-S0OEVMR  MTR
1.10. HI-POT TEST REQUIREMENT: (ONE METHOD TEST)

1.10.1.TEST EQUIPMENT:

No Equipment P/N ( Description)
1 Auto Safety Test 9032C
2 Transformer 500AV

1.10.2.TEST CONDITION:
1.10.2.1.HIPOT TEST REQUIREMENT: (HIPOT)

No Test Condition Pass/Fail Certificated
Test Voltage 1800Vac / 50HZ
1 - Current :3.5mA ~ 10mA
Test period 3 Second
Test Voltage 2546Vdc
2 Current : OmA ~ SmA
Test period 3 Second
1.10.2.2.INSURATION TEST REQUIREMENT: (I/R)
Test Condition Pass/Fail Certificated
Test Voltage 600Vdc . .
- Insuration Impedance Condition : 100Mohm MIN
Test period 3 Second
1.10.2.3.LEAKAGE CURRENT TEST REQUIREMENT:(REVERSE)
Test Condition Pass/Fail Certificated
Test Voltage 230Vac / 60Hz
Current : 0.15mA ~ 2.0mA
Test period 3 Second
1.10.2.4.LEAKAGE CURRENT TEST REQUIREMENT:(NORMAL)
Test Condition Pass/Fail Certificated
Test Voltage 230Vac / 60Hz
Current : 0.15mA ~ 2.0mA
Test period 3 Second
1.10.2.5.GROUNDING CONTINENT TEST REQUIREMENT :
Test Condition Pass/Fail Certificated
Test Voltage 8Vac
Test Current 30A Grounding Impedence : 0.1ohm Max
Test period 3 Second

1.11. ATE TEST REQUIREMENT: (ONE METHOD TEST)

1.11.1.TEST EQUIPMENT:

No Equipment P/N ( Description)
1 Auto Test System Chroma 6000

1.11.2.TEST CONDITION : PLEASE REFER SECTION 3 (ATE-TEST SPEC)

11 Rev:01
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ELVT Power Solution FSP500-S0OEVMR  MTR
1.12. REDUNTANT TEST(110VAC):

1.12.1.TEST EQUIPMENT:

No Equipment P/N ( Description)
1 Scope Tektronix TDS220
2 Load D_RAMG600

1.12.2. Test Condition :

Input Voltage 110V
Input Frequency 60HZ
+5V | +12V1 | +12V2 | +12V3 | -5.0V | -12V | +5VSB | +3.3V
12A 13A 10A 10A 0.1A 0.1A 1.0A 11A

Load condition

1.12.3 Pass/Fail Certificated :

Output Voltage +5V +12V1 +12V2 +12V3 S50V -12V +5VSB +3.3V
Max. Reading 525V | 1248V 12.48V 1248V | -55V | -132V | 525V 3432V
Min. Reading 475V | 11.52V 11.52V 11.52V | 45V | -108V | 475V 3.168V

(A)AC on/off Test: Step 1:  Tumn on/off PSU- A 3Time.
Step 2:  Then Turn on/off PSU-B 3Time.

(B) PS-on/off Test :  Step 1:  PS-on/off PSU-A 3Time.
Step 2:  Then PS-on/off PSU-B 3Time.

(C) Check P/S-A,B PG-OK Signal and +5V O/P

1.P/S O/P-PG i~ —

2.P/S O/P-5V

3.PS-on/off and .
AC on/off PASS Drawing

1.P/S O/P-PG L
2.P/S O/P-5V

3.PS-on/off and ‘ L —
AC on/off Fail Drawing

12 Rev:01

12 | 54EE (-EH 9N ESD09050445-R3.pdf S S EERE - 2009/8/11 2:19 T



L IFERIFTH Y FERRIE Y R

ELVT Power Solution FSP500-80OEVMR  MTR
1.13. REDUNTANT TEST(110VAC):
1.13.1.TEST EQUIPMENT:
No Equipment P/N ( Description)
1 Scope Tektronix TDS220
2 Load D_RAMG600
1.13.2. Test Condition :
Input Voltage 110V
Input Frequency 60HZ
.. +5V +12V1 | +12V2 | +12V3 | -5.0V -12V | +5VSB | +3.3V
Load condition
0.5A 0.5A 0.5A 0.5A 0.0A 0.0A 1.0A 0.5A
1.13.3 Pass/Fail Certificated :
Output Voltage +5V | +12V1 | +12V2 | +12V3 | -5.0V | -12V | +5VSB | +3.3V
Max. Reading 525V | 1248V | 1248V | 1248V | -55V | -13.2V | 5.25V | 3.432V
Min. Reading 4775V | 11.52V | 11.52V | 11.52V | -4.5V | -10.8V | 4.75V | 3.168V
(A) AC on/off Test Step 1: Turn on/off PSU- A 3Time.
Step 2: Then Turn on/off PSU- B 3Time.
(B) PS-on/off Test : Step 1: PS- on/off PSU- A 3Time.
Step 2: Then PS-on/off PSU- B 3Time.
(C) Check P/S-A,B PG-OK Signal and +5V O/P
1.P/S O/P-PG R
2.P/S O/P-5V
3.PS-on/off and
AC on/off PASS Drawing
1.P/S O/P-PG L
2.P/S O/P-5V 4'
3.PS-on/off and —
AC on/off Fail Drawing
13 Rev:01
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ELVT Power Solution FSP500-SOEVMR  mT1R
2. PRE-TEST SPEC

2.1. STATIC TEST:(PS-ON-OFF)

2.1-1 Test Condition :

Input Voltage 110V
Input Frequency | 60HZ
+5V | +12V1 | +12V2 | +12V3| -5V |-12V | +5VSB| +3.3V
2A 0.5A | 0.5A | 1.0A | 0.0A | 0.0A 2A 0.5A

Load condition

2.1-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1 | +12V2 | +12V3 | -5V -12V | +5VSB| +3.3V

Max. Reading v v v v -1V -1V | 525V 1V
Min. Reading )Y ov ov ov ov 0V | 475V | 0OV

2.2.HOLD ON ADJUST:(12V1 O/P ADJ)

2.2-1 Test Condition :
Input Voltage 110V

Input Frequency 60HZ
+5V | +12V1 | +12V2 | +12V3 | -5V -12V | +5VSB| +3.3V
0.5A | 0.5A | 05A | 0.5A | 0.0A | 0.0A | 1.0A | 0.5A

Load condition

2.2-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1 ] +12V2 | +12V3 | -5V -12V |+5VSB| +3.3V

Max. Reading 5.2V | 122V | 12.6V | 12.6V | -5.5V | -13.2V| 5.25V | 3.41V
Min. Reading 5.1V |12.18V| 11.4V | 11.4V | -4.5V | -10.8V| 4.75V | 3.35V

2.3.TURN ON & SEQUENCE TEST:(LV_PG-ON)

2.3-1 Test Condition :

Input Voltage 0\
Input Frequency 4THZ
+5V | +12V1 [ +12V2 [ +12V3 | -5V | -12V | +5VSB| +3.3V
11A 13A 10A 10A | 0.3A | 0.5A | 2.0A 10A

Load condition

2.3-2 Pass/Fail Certificated :
Output Voltage +5V +12V1 | +12V2 | +12V3 -5V -12V | +5VSB | +3.3V

Overshoot Max Reading| <5.5V | <13.2V | <13.2V | <132V | <-5.5V | <-13.2V]| <5.5V | <3.63V
Torn On Time Reading [<4500mY<4500m§<4500mY<4500mY<4500mY<4500mY<3000mY<4500mS

Power Good Max Readind 500mS | 500mS | 500mS | 500mS ok HorE ok 500mS
Power Good Min Readind 100mS | 100mS | 100mS | 100mS HE rEE HEE 100mS

Inrush Currebt -|< 100A
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ELVT Power Solution
2.4.COMBINE REGULATION:(LV_LINE)

2.4-1 Test Condition :

2.4-2 Pass/Fail Certificated :

2.5-1 Test Condition :

2.5. INPUT/OUTPUT TEST:(LV_100%)

2.5-2 Pass/F

2.6-1 Test Condition :

2.6. INPUT/OUTPUT TEST:(LV_50%)

FSP500-80OEVMR  MTR
Input Voltage 90V 90V 0V
Input Frequency 4THZ | 47THZ | 47THZ
Output Voltage +5V | +12V1 | +12V2 | +12V3 | -5V | -12V | +5VSB| +3.3V
Load-1 condition 20A | 20A | 1.0A | 1.0A | 0.5A | 0.8A | 2.0A | 0.5A
Load-2 condition | 0.3A | 0.5A [ 0.5A | 0.0A | 0.0A | 0.0A | 0.0A | 0.5A
Load-3 condition 20A | 13.3A | 10A 10A | 0.0A | 0.0A | 0.0A | 0.5A
Output Voltage +5V | +12V1| +12V2] +12V3 | -5V -12V |+5VSB| +3.3V
Max. Reading 5.25V | 12.6V | 12.6V | 12.6V | -5.5V | -13.2V| 5.25V |3.465V
Min. Reading 475V | 11.4V | 11.4V | 114V | -4.5V | -10.8V| 4.75V |3.135V
R&N Max Reading | S0mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV
Input Voltage 115V | Min. Reading | 115V
Input Frequency 60HZ ok ok
» +5V [ +12V1 | +12V2 | +12V3 [ -5V [-12V [ +5VSB| +3.3V
Load condition
10.16A | 12.57A [ 10.16A | 10.16A | 0.48A | 0.76A | 1.91A | 10.16A
ail Certificated :
Output Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V
Max. Reading 5.25V | 12.6V | 12.6V | 12.6V | -5.5V | -13.3V | 5.25V | 3.465V
Min. Reading 475V | 114V | 114V | 114V | 4.5V | -10.8V | 4.75V | 3.135V
R&N Max Reading| 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV
[in rms Max Readind 10
EFF Min Reading | 80% | PFC Min Reading | 0.95 |
Input Voltage 115V
Input Frequency 60HZ
. +5V | +12V1 [ +12V2 ] +12V3 | -5V |-12V [ +5VSB]| +3.3V
Load condition
5.08A | 6.28A | 5.08A | 5.08A | 0.24A | 0.38A | 0.95A | 5.08A
2.6-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V
Max. Reading 525V | 12,6V | 12.6V | 12.6V | -5.5V | -13.3V | 5.25V | 3.465V
Min. Reading 475V | 11.4V | 11.4V | 11.4V | 4.5V | -10.8V | 4.75V | 3.135V
R&N Max Reading| 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV
[in rms Max Readind 6.0A
EFF Min Reading | 80% | PFC Min Reading | 0.95 |
15 Rev:01

15 | B4EE R 91N

ESD09050445-R3.pdf

S S EERE - 2009/8/11 2:19 T



L IFERIFTH Y FERRIE Y R

ELVT Power Solution FSP500-S0OEVMR  MTR
2.7. INPUT/OUTPUT TEST:(LV_20%)

2.7-1 Test Condition :
Input Voltage 115V

Input Frequency 60HZ
. +5V | +12VIL | +12V2 | +12V3| -5V |-12V | +5VSB| +3.3V
Load condition

2.03A | 2.23A | 2.23A | 2.11A | 0.1A | 0.15A | 0.38A | 2.03A

2.7-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V

Max. Reading 5.25V | 12.6V | 12.6V | 12.6V | -5.5V | -13.3V | 5.25V | 3.465V
Min. Reading 475V | 11.4V | 11.4V | 11.4V | 4.5V | -10.8V | 4.75V | 3.135V
R&N Max Reading| 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV
[in rms Max Readind 6.0A
EFF Min Reading | 80%

2.8. HOLD UP TIME TEST:(LV_HOLD UP)

2.8-1 Test Condition :

Input Voltage 9OV
Input Frequency 4THZ
+5V | +12V1 | +12V2 | +12V3 | -5V |-12V | +5VSB| +3.3V
11A 13A 10A 10A 0.3A 0.5A 2.0A 10A

Load condition

2.8-2 Pass/Fail Certificated :
Output
ltem +5v [ +12vi [ +12v2 [ +12v3 | -sv [ -12v [+svsB] +33v
Hold up Time Reading | >16mS | >16mS | >16mS | >16mS k¥ *okk kK >16mS

2.9.TURN ON & SEQUENCE TEST:(LV_RISE)

2.9-1 Test Condition :

Input Voltage o0V
Input Frequency 4THZ
. +5V | +12V1 | +12V2 | +12V3| -5V |-12V | +5VSB| +3.3V
Load condition

11A 13A 10A 10A | 03A | 0.5A | 2.0A 10A

2.9-2 Pass/Fail Certificated :

Output Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12vV | +5VSB| +3.3V
Rise Max Reading 70mS 70mS 70mS 70mS *kok Hkok *kk 70mS
Rise Min Reading ImS ImS ImS ImS *okok *kk *dk ImS
|Inrush Currebt |< 100A |
16 Rev:01
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2.10-1 Test Condition :

ELVT Power Solution
2.10.0PP CIRCUIT TEST :(LV_OPP)

2.11-1 Test Condition :

2.11.SHORT CIRCUIT TEST :(LV_+12V)

FSP500-SOEVMR  MTR

Input Voltage 110V

Input Frequency 60HZ

Output Voltage +5V | +12V1 | +12V2 | +12V3 | -5V | -12V | +5VSB| +3.3V
Start Load condition | 12A 10A 10A 10A | 03A | 0.5A | 2.0A 10A
END Load condition| 12A 19A 17A 17A | 03A | 0.5A | 2.0A 10A

2.10-2 Pass/Fail Certificated :
Output
Item
+sv | +12vi | +12v2 | +12v3 | -sv | -12v [+5vSB| +33v
OPP Max Reading T50W

2.11-2 Pass/Fail Certificated :

2.12.DYNAMIC TEST:(LV_+12V)

2.12-1 Test Condition :

Input Voltage 110V
Input Frequency 60HZ
. +5V [ +12VIL | +12V2 | +12V3| -5V | -12V [+5VSB| +3.3V
Load condition
20A | 20A | 1.0A | 1.0A | 0.1A | 0.1A | 1.0A | 2.0A
Output Voltage | 45V [+12V1[+12V2 | +12V3| -5V [-12V [+5VSB| +3.3V
Max. Reading v I\ Y W | -1V [-[IV | 525V] 1V
Min. Reading oV | OV | OV [ oV | oV |0V 475V [ 0V
Pin Max Reading | 10W
Input Voltage 110V
Input Frequency 60HZ
Output Voltage +5V | +12V1 | +12V2 | +12V3 | -5V | -12V |+5VSB| +3.3V
Load-1 condition 5.0A 19A | 5.0A | 5.0A | 0.IA | 02A | 1.0A | 5.0A
Load-2 condition 5.0A 13A | 50A | 5S.0A | 0.IA | 02A | 1.0A | 5.0A
2.12-2 Pass/Fail Certificated :

Output Voltage +5V +12V1 | +12V2 | +12V3 -5V -12V | +5VSB | +3.3V
Max. Reading 5.25V 12.6V 12.6V 12.6V 5.5V | <132V | 525V | 3.465V
Min. Reading 475V 114V 114V 114V 45V | -10.8V | 4.75V | 3.135V
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ELVT Power Solution
2.13. TURN ON & SEQUENCE TEST:(HV_VOS)

2.13-1 Test Condition :

FSP500-SOEVMR  mTR

2.13-2 Pass/Fail Certificated :

2.14-1 Test Condition :

2.14.COMBINE REGULATION:(HV_LINE)

Input Voltage 264V
Input Frequency | 63HZ
Load condition +5V | +12V1 | +12V2 | +12V3 | -5V | -12V |+5VSB| +3.3V
0.5A | 0.5A | 0.5A | 1.0A | 0.0A | 0.0A | 0.05A | 0.5A
fem Output
+5V | #12V1 | +12V2 | +12V3 | -5V | -12V1 | +5VSB| +3.3V
Overshoot Max. Reading| <5.5V | <13.2V | <13.2V | <13.2V | <-5.5V [<-13.2V| <5.5V | <3.63V
Inrush current <100A

2.14-2 Pass/Fail Certificated :

2.15-1 Test Condition :

2.15. INPUT/OUTPUT TEST:(HV_100%)

2.15-2 Pass/Fail Certificated :

Input Voltage 264V | 264V | 264V
Input Frequency 63HZ | 63HZ | 63HZ
Output Voltage +5V | +12V1 | +12V2 | +12V3 | -5V | -12V | +5VSB| +3.3V
Load-1 condition 20A | 20A | 1.0A | 1.0A | 05A | 0.8A | 2.0A | 0.5A
Load-2 condition | 0.3A [ 0.5A | 0.5A | 0.0A | 0.0A | 0.0A [ 0.0A [ 0.5A
Load-3 condition 20A | 13.3A | 10A 10A | 0.0A | 0.0A | 0.0A [ 0.5A
Output Voltage +5V | +12V1 | +12V2 | +12V3 | -5V -12V |+5VSB| +3.3V
Max. Reading 525V ] 12,6V | 12.6V | 12.6V | -5.5V | -13.2V] 5.25V |3.465V
Min. Reading 475V 1114V | 114V | 11.4V | -4.5V | -10.8V| 4.75V |3.135V
R&N Max Reading | SOmV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV
Input Voltage 230V
Input Frequency 60HZ
. +5V | +12V1 | +12V2 | +12V3 | -5V |-12V | +5VSB| +3.3V
Load condition
10.16A | 12.57A 10.16A | 10.16A | 0.48A | 0.76A | 1.91A | 10.16A
Output Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V
Max. Reading 525V | 12.6V | 12.6V | 12.6V | -5.5V | -13.3V | 5.25V | 3.465V
Min. Reading 475V | 114V | 114V | 114V | 4.5V | -10.8V | 4.75V | 3.135V
R&N Max Reading| 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV
[in rms Max Reading 5.0A
EFF Min Readinggl 80% | PFC Min Reading| 09 |
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ELVT Power Solution FSP500-S0OEVMR  MTR
2.16. INPUT/OUTPUT TEST:(HV_50%)

2.16-1 Test Condition :
Input Voltage 230V

Input Frequency 60HZ
. +5V | +12VIL | +12V2 | +12V3| -5V |-12V | +5VSB| +3.3V
Load condition

5.08A | 6.28A | 5.08A | 5.08A | 0.24A | 0.38A | 0.95A | 5.08A

2.16-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V

Max. Reading 525V | 12.6V | 12.6V | 12.6V | -5.5V [ -13.3V | 5.25V | 3.465V
Min. Reading 475V | 11.4V | 11.4V | 11.4V | 4.5V | -10.8V | 4.75V | 3.135V
R&N Max Reading| 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV

[in rms Max Readind 3.0A
EFF Min Reading | 80% | PFC Min Reading | 0.85 |

2.17. INPUT/OUTPUT TEST:(HV_20%)

2.17-1 Test Condition :

Input Voltage 230V
Input Frequency 60HZ
y +5v | +12v1 [ +12v2 | +12v3 | -5v [-12V [+5VSB] +3.3v
Load condition

2.03A | 2.23A | 223A | 2.11A | 0.1A | 0.15A | 0.38A | 2.03A

2.17-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V

Max. Reading 525V | 12,6V | 12.6V | 12.6V | -5.5V | -13.3V | 5.25V | 3.465V
Min. Reading 475V | 11.4V | 11.4V | 11.4V | 4.5V | -10.8V | 4.75V | 3.135V
R&N Max Reading| 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV
[in rms Max Readind 3.0A
EFF Min Reading | 80%

2.18. HOLD UP TIME TEST:(HV_PG-OFF)

2.18-1 Test Condition :

Tnput Voltage 264V
Input Frequency 60HZ
" +5V | +12V1 | +12V2 | +12V3 | -5V [|-12V | +5VSB| +3.3V
Load condition

11A 13A 10A 10A | 0.3A | 0.5A | 2.0A 10A

2.18-2 Pass/Fail Certificated :
I Output
em +5v | +12v1 | +12v2 [ +12v3 | -sv | -12v [+5vsB| +33v
PG-OFF Min Time Reading | >ImS | >ImS | >ImS | >ImS *k Hk k¥ >ImS
19 Rev:01
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3. ATE-TEST SPEC

3.1. STATIC TEST:(PS-ON-OFF)
3.1-1 Test Condition :

Input Voltage 110V
Input Frequency | 60HZ
+5V [ +12V1 | +12V2 [ +12V3 | -5V | -12V [+5VSB| +3.3V
2A 0.5A | 0.5A | 1.0A | 0.0A | 0.0A 2A 0.5A

Load condition

3.1-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1 | +12V2 | +12V3 | -5V -12V | +5VSB| +3.3V

Max. Reading 1V 1V 1V 1V -1V -1V [ 525V 1V
Min. Reading 0% oV oV oV 0V OV | 475V | OV

3.2.HOLD ON ADJUST:(O/P ADJ)
3.2-1 Test Condition :

Input Voltage 110V
Input Frequency 60HZ
+5V | +12V1 | +12V2 | +12V3 | -5V |-12V | +5VSB| +3.3V
1.0A [ 0.5A | 0.5A | 0.5A | 0.0A ]0.0A 1.0A | 1.0A

Load condition

3.2-2 Pass/Fail Certificated :
Output\/o]tage +5V | +12V1 ]| +12V2| +12V3 -5V -12V |+5VSB| +3.3V

Max. Reading 5.2V |12.24V] 12.5V | 12.5V | -5.5V | -13.2V| 5.25V | 3.41V
Min. Reading 5.V [12.16V| 11.4V | 11.4V | -4.5V | -10.8V| 4.75V | 3.34V
3.2.2.1. Test PS-on SW: on/off for power o/p on/off.
3.2.2.2. Test Reset SW :push Reset sw for alarm to off.
3.2.2.3. LED Indicator:

Power Supply Condition PS Fail Signeal LED
AC present / Only Standby o/p on Hi OFF
Power Supply DC O/P ON and OX Low GREEN
Over Temperature or fanl or fan2 Hi ORANGE

3.3.TURN ON & SEQUENCE TEST:(LV_PG-ON)
3.3-1 Test Condition :

Input Voltage o0V
Input Frequency 4THZ
+5V [ +12V1 [ +12V2 [ +12V3 | -5V |-12V [ +5VSB| +3.3V
11A 13A 10A 10A | 0.3A | 0.5A | 20A | 10A

Load condition

3.3-2 Pass/Fail Certificated :
Output Voltage +5V +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V

Overshoot Max Reading| <5.5V | <13.2V | <13.2V | <132V | <-5.5V | <-13.2V] <5.5V | <3.63V
<4500mS§<4500mY<4500m§<4500mY<4500mY<4500m§<3000mY<4500mS

Torn On Time Reading
Power Good Max Reading 500mS | 500mS | 500mS | 500mS *odok *kk *okok 500mS
Power Good Min Readingd 100mS | 100mS | 100mS | 100mS Hokk koK wokk 100mS

Inrush Currebt <100A
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ELVT Power Solution

3.4-1 Test Condition :

3.4.COMBINE REGULATION:(LV_LINE)

FSP500-SOEVMR  mTR

Input Voltage 90V 90V OV
Input Frequency 4THZ | 47THZ | 47THZ
Output Voltage +5V [ +12V1 [ +12V2 | +12V3 | -5V | -12V [+5VSB| +3.3V
Load-1 condition 20A | 20A | 1.0A | 1.0OA | 0.5A | 0.8A | 2.0A | 0.5A
Load-2 condition 0.3A | 0.5A | 0.5A | 0.0A | 0.0A | 0.0A | 0.0A | 0.5A
Load-3 condition 20A | 13.3A | 10A 10A | 0.0A | 0.0A | 0.0A | 0.5A
3.4-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1| +12V2| +12V3]| -5V -12V |+5VSB| +3.3V
Max. Reading 5.25V | 12.6V | 12.6V | 12.6V | -5.5V | -13.2V| 5.25V |3.465V
Min. Reading 48V | 114V | 114V | 11.4V | -4.5V | -10.8V| 4.75V |3.135V
R&N Max Reading | 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV

3.5-1 Test Condition :

3.5.COMBINE REGULATION:(LV_LINE)

21 | BAEE [-EAH 91

Input Voltage OV 9OV OV
Input Frequency 4THZ | 4THZ | 47THZ
Output Voltage +5V | +12V1 | +12V2 | +12V3 | -5V | -12V | +5VSB| +3.3V
Load-1 condition | 6.8A | 10A | 13.3A | 10A | 0.0A | 0.0A | 0.0A | 20A
Load-2 condition | 2.0A | 0.5A | 0.5A | 0.5A | 0.0A | 0.0A | 0.0A | 20A
Load-3 condition 24A 1 19A 10A 10A | 0.0A | 0.0A | 0.0A | 6.0A
3.5-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1| +12V2| +12V3 | -5V -12V |+5VSB| +3.3V
Max. Reading 5.25V | 12.6V | 12.6V | 12.6V | -5.5V | -13.2V| 5.25V |3.465V
Min. Reading 48V | 114V | 114V | 11.4V | -4.5V | -10.8V| 4.75V |3.135V
R&N Max Reading | 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV
3.6.COMBINE REGULATION:(LV_LINE)
3.6-1 Test Condition :
Input Voltage 90V 90V 90V
Input Frequency 4THZ | 4THZ | 47THZ
Output Voltage +5V [ +12VI1 | +12V2]| +12V3| -5V -12V |+5VSB| +3.3V
Load-1 condition 2.0A 19A 10A 10A 0.5A | 0.8A | 2.0A | 0.5A
Load-2 condition 6.8A | 1.0A | 0.5A | 0.5A | 0.0A | 0.0A | 0.0A | 20A
Load-3 condition 6.1A 19A 10A 10A | 0.0A [ 0.0A | 0.0A | 0.5A
3.6-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1| +12V2| +12V3]| -5V -12V |+5VSB| +3.3V
Max. Reading 525V | 12.6V | 12.6V | 12.6V | -5.5V | -13.2V] 5.25V |3.465V
Min. Reading 48V | 114V | 114V | 11.4V | -4.5V | -10.8V| 4.75V |3.135V
R&N Max Reading | 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV
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ELVT Power Solution
3.7. INPUT/OUTPUT TEST:(LV_100%)

3.7-1 Test Condition :

FSP500-SOEVMR  mTR

3.7-2 Pass/Fail Certificated :

3.8-1 Test Condition :

3.8. INPUT/OUTPUT TEST:(LV_50%)

3.8-2 Pass/Fail Certificated :

3.9. INPUT/OUTPUT TEST:(LV_20%)
3.9-1 Test Condition :

3.9-2 Pass/F

Input Voltage 115V | Min. Reading | 115V
Input Frequency | 60HZ o FE
. +5V | +12VD | +12V2 [ +12V3 | -5V |-12V | +5VSB| +3.3V
Load condition
10.16A | 12.57A [ 10.16A | 10.16A | 0.48A | 0.76A | 1.91A | 10.16A
Output Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V
Max. Reading 525V | 12.6V | 12.6V | 12.6V | -5.5V | -13.3V | 5.25V | 3.465V
Min. Reading 475V | 11.4V | 11.4V | 11.4V | 4.5V | -10.8V | 4.75V | 3.135V
R&N Max Reading| 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV
[in rms Max Readind 10A
EFF Min Reading | 80% | PFC Min Reading | 0.95 |
Input Voltage 115V
Input Frequency 60HZ
. +5V | +12VI [ +12V2 [ +12V3 | -5V |-12V | +5VSB| +3.3V
Load condition
5.08A | 6.28A | 5.08A | 5.08A | 0.24A | 0.38A | 0.95A | 5.08A
Output Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V
Max. Reading 5.25V | 12.6V | 12.6V | 12.6V | -5.5V | -13.3V | 5.25V | 3.465V
Min. Reading 475V | 114V | 114V | 114V | 45V | -10.8V | 4.75V | 3.135V
R&N Max Reading| 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV
[in rms Max Readind 6.0A
EFF Min Readingi 80% | PFC Min Reading | 0.95 |
Input Voltage 115V
Input Frequency 60HZ
Load condition +5V | +12V1 | +12V2 | +12V3 | -5V |-12V | +5VSB| +3.3V
2.03A | 2.23A ] 2.23A | 2.11A | 0.1A | 0.15A ] 0.38A | 2.03A
ail Certificated :
Output Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V
Max. Reading 5.25V | 12.6V | 12.6V | 12.6V | -5.5V | -13.3V | 5.25V | 3.465V
Min. Reading 475V | 11.4V | 11.4V | 11.4V | 4.5V | -10.8V | 4.75V | 3.135V
R&N Max Reading| 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV
[in rms Max Readind 6.0A
EFF Min Reading | 80%
22 Rev:01
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3.12-2 Pass/F

3.13. OLP CIRCUI

T TEST :(LV_+3.3V)
3.13-1 Test Condition :

FSP500-SOEVMR  MTR
3.10. HOLD UP TIME TEST:(LV_HOLD UP)
3.10-1 Test Condition :
Input Voltage 90V
Input Frequency 4THZ
- +5V [ +12V1 | +12V2 | +12V3 | -5V | -12V [+5VSB| +3.3V
Load condition [ T 04 T 10 1 03A 1 05A 1 2.0A | 10A
3.10-2 Pass/Fail Certificated :
Tem Output
+5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V
Hold up Time Reading | >16mS | >16mS | >16mS | >16mS | *** ke ] >16mS
3.11. TURN ON & SEQUENCE TEST:(LV_RISE)
3.11-1 Test Condition :
Input Voltage 10\%
Input Frequency 4THZ
Load condition +5V | +12V1 | +12V2 | +12V3 | -5V |-12V | +5VSB| +3.3V
11A 13A 10A 10A | 03A | 0.5A | 2.0A 10A
3.11-2 Pass/Fail Certificated
Qutput Voltage +5V +12V1 | +12V2 | +12V3 -5V -12V +5VSB | +3.3V
Rise Max Reading 70mS 70mS 70mS 70mS Hokok Hdok *okk 70mS
Rise Min Reading 1mS 1mS 1mS 1mS kA ok o 1mS
Inrush Currebt < 100A
3.12. OLP CIRCUIT TEST :(LV_+5V)
3.12-1 Test Condition :
Input Voltage 110V
Input Frequency 60HZ
Load condition +5V [ +12VI | +12V2 | +12V3| -5V | -12V [+5VSB| +3.3V
18A | 2.0A | 1.0A | 1.0A | 0.1A | 0.1A | 1.0A | 2.0A
ail Certificated :
Tt Output
cm +5v [ +12vi [ +12va [ +12v3] -sv | -12v [+5vsB] +3.3v
+5V OCP Max Reading | 30A
+5V OCP Min Reading | 22A

3.13-2 Pass/F

23

Input Voltage 110V
Input Frequency 60HZ
. +5V | +12VIL | +12V2 | +12V3 | -5V | -12V |+5VSB| +3.3V
Load condition
3.0A | 20A | 1.0A | 1.0A | 0.1A | 0.1A | 1.0A 18A
ail Certificated :
Tt Output
cm +5v [ +12vi[+12va[+12v3] sv | -12v [+5vSB] +3.3v
+3.3V OCP Max Reading] 30A
+3.3V OCP Min Reading| 22A
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ELVT Power Solution FSP500-S0OEVMR  MTR
3.14. OLP CIRCUIT TEST :(LV_+12V1,2,3)

3.14-1 Test Condition :

Input Voltage 110V
Input Frequency 60HZ
Load condition +5V | +12V1 | +12V2 | +12V3 | -5V [-12V | +5VSB| +3.3V

12V1 OCP Load conditio] 3.0A | 16A | 2.0A | 2.0A | 0.1A [0.1A 1.0A | 2.0A
12V2 OCP Load conditio] 3.0A | 2.0A | 16A | 2.0A | 0.1A [0.1A 1.0A | 2.0A
12V3 OCP Load conditio] 3.0A | 2.0A | 2.0A | 12A | 0.1A [0.1A 1.0A | 2.0A
3.14-2 Pass/Fail Certificated :

fem Output
+5V | #12VI1 | +12V2 | +12V3 | -5V -12V | +5VSB| +3.3V
OCP Max Reading 20.5A | 20.5A | 20.5A ok R Gk
OCP Min Reading Ak 192A | 192A | 182A ok ki hk ok

3.15. SHORT CIRCUIT TEST :(LV_+5V)

3.15-1 Test Condition :

Input Voltage 110V
Input Frequency 60HZ
+5V | +12VI | +12V2 [ +12V3 | -5V |-12V |+5VSB| +3.3V
20A | 2.0A | 1.0A | 1.0A | 0.1A |O.1A 1.0A | 2.0A

Load condition

3.15-2 Pass/Fail Certificated :
Qutput Voltage | +5V [ +12V1 | +12V2 | +12V3 | -5V | -12V [+5VSB| +3.3V

Max. Reading 1V 1V 1V IV | -1V | -1V [525V] 1V
Min. Reading OV | OV | OV | OV | OV [ OV [475V] OV

Pin Max Reading | 10W

3.16. SHORT CIRCUIT TEST :(LV_+3.3V)

3.16-1 Test Condition :

Input Voltage 110V
Input Frequency 60HZ
+5V_ | +12V1 | +12V2 | +12V3 | -5V |-12V | +5VSB| +3.3V
2.0A | 2.0A | 1.0A | 1.0A [ 0.1A ]0.1A 1.OA | 2.0A

Load condition

3.16-2 Pass/Fail Certificated :
Output Voltage | +5V [+12V1 [ +12V2 | +12V3 | -5V | -12V [+5VSB| +3.3V

Max. Reading W WV IVIIV]-V] -V SHV] IV

Min. Reading OV .1 OV | OV [ OV | OV | OV [475V] OV
Pin Max Reading | 10W
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3.17. DYNAMIC TEST:(LV_+5V)
3.17-1 Test Condition :

Input Voltage 110V
Input Frequency 60HZ
Output Voltage +5V [ +12v1 [ +12v2 | +12v3 | -5V | -12V [+5VSB| +3.3V
Load-1 condition 20A 9.0A | 5.0A | 50A | 0.1A | 0.1A | 1.0A [ 5.0A
Load-2 condition 14A | 9.0A | 5.0A | 5.0A | 0.IA | 0.1A | 1.0A [ 5.0A

3.17-2 Pass/Fail Certificated :
Qutput Voltage +5V | +12V1|+12V2| +12V3 ]| -5V | -12V |+5VSB| +3.3V

Max. Reading 525V [ 12.6V ]| 12.6V | 12.6V | -5.5V | -13.2V| 5.25V | 3.465V
Min. Reading 4.8V | 114V ] 114V | 11.4V | -4.5V [-10.8V] 4.75V |3.135V

3.18. DYNAMIC TEST:(LV_+3.3V)
3.18-1 Test Condition :
Input Voltage 110V

Input Frequency 60HZ
Output Voltage +5V [ +12V1 | +12V2 [ +12V3 | -5V | -12V [+5VSB| +3.3V
Load-1 condition 50A | 9.0A | 50A | 50A [ 0.1A ] 0.1A | 2.0A [ 20A
Load-2 condition | 5.0A [ 9.0A | 50A | 50A | 0.1A | 0.1A | 2.0A | 14A

3.18-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1| +12V2| +12V3 | -5V -12V |+5VSB| +3.3V

Max. Reading 525V [ 12.6V | 12.6V | 12.6V | -5.5V | -13.2V| 5.25V |3.465V
Min. Reading 48V | 11.4V | 114V | 11.4V | -4.5V [ -10.8V| 4.75V |3.135V

3.19.DYNAMIC TEST:(LV_+12V)
3.19-1 Test Condition :
Input Voltage 110V

Input Frequency 60HZ
Qutput Voltage +5V [ +12V1 | +12V2 | +12V3 | -5V | -12V [+5VSB| +3.3V

Load-1 condition 5.0A 19A 3.0A | 3.0A | 0.1A | 0.2A 1.0A | 5.0A
Load-2 condition 5.0A 13A 3.0A | 3.0A | 0.JA | 02A | 1.0A | 5.0A

3.19-2 Pass/Fail Certificated :
Output Voltage +5V +12V1 | +12V2 | +12V3 -5V -12V | +5VSB | +3.3V
Max. Reading 525V | 126V | 12,6V | 12.6V | -55V | -132V | 525V | 3.465V
Min. Reading 475V | 114V | 114V | 114V | 45V | -108V | 475V | 3.135V

3.20. TURN ON & SEQUENCE TEST:(HV_VOS)
3.20-1 Test Condition :
Input Voltage 264V

Input Frequency | 63HZ
Load condition +5V | +12V1 | +12V2 | +12V3 | -5V -12V [ +5VSB| +3.3V
0.5A | 0.5A [ 0.5A [ 0.5A [ 0.0A | 0.0A | 0.05A | 0.5A

3.20-2 Pass/Fail Certificated :

fem Output
+5V | +12V1 | +12V2 | +12V3 -5V -12V1 | +5VSB| +3.3V

<132V | <132V | <132V | <-5.5V [<-13.2V| <5.5V | <3.63V

Overshoot Max. Reading| <5.5V
Inrush current < 100A
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3.20. COMBINE REGULATION:(HV_LINE)

3.20-1 Test Condition :
Input Voltage 264V | 264V | 264V

Input Frequency 63HZ | 63HZ | 63HZ
Output Voltage +5V | +12V1 | +12V2 | +12V3 | -5V | -12V | +5VSB| +3.3V
Load-1 condition 20A | 20A | 1.0A | 1.0A | 0.5A | 0.8A | 2.0A | 0.5A

Load-2 condition | 0.3A | 0.5A | 0.5A [ 0.0A | 0.0A | 0.0A [ 0.0A | 0.5A
Load-3 condition 20A [ 133A ] 10A 10A | 0.0A | 0.0A [ 0.0A | 0.5A

3.20-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1 | +12V2| +12V3 | -5V | -12V |+5VSB| +3.3V

Max. Reading 525V | 12.6V | 12.6V | 12.6V | -5.5V | -13.2V| 5.25V |3.465V
Min. Reading 48V | 114V | 11.4V | 11.4V | -4.5V [-10.8V ]| 4.75V |3.135V

R&N Max Reading | S0mV | 120mV | 120mV | 120mV [ 200mV | 200mV | 50mV | 50mV

3.21. COMBINE REGULATION:(LV_LINE)

3.21-1 Test Condition :
Input Voltage 264V | 264V | 264V

Input Frequency 63HZ | 63HZ | 63HZ
Output Voltage +5V [ +12V1 | +12V2 | +12V3 | -5V | -12V [+5VSB| +3.3V
Load-1 condition | 6.8A | 10A | 13.3A | 10A | 0.0A | 0.0A | 0.0A | 20A
Load-2 condition | 2.0A | 0.5A | 0.5A | 0.5A | 0.0A | 0.0A | 0.0A | 20A
Load-3 condition 24A | 19A 10A 10A | 0.0A | 0.0A | 0.0A | 6.0A

3.21-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1 | +12V2| +12V3 | -5V | -12V |+5VSB| +3.3V

Max. Reading 525V | 12.6V | 12.6V | 12.6V | -5.5V | -13.2V| 5.25V |3.465V
Min. Reading 48V | 114V | 114V | 11.4V | -4.5V | -10.8V| 4.75V |3.135V
R&N Max Reading | S0mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV

3.22. COMBINE REGULATION:(LV_LINE)

3.22-1 Test Condition :
Input Voltage 264V | 264V | 264V

Input Frequency 63HZ | 63HZ | 63HZ
Output Voltage +5V | +12V1 | +12V2 | +12V3 | -5V | -12V | +5VSB| +3.3V
Load-1 condition 2.0A 19A 10A 10A | 0.5A | 0.8A | 2.0A | 0.5A
Load-2 condition 6.8A | 1.0A | 0.5A | 0.5A | 0.0A | 0.0A | 0.0A | 20A
Load-3 condition 6.1A 19A 10A 10A | 0.0A | 0.0A | 0.0A | 0.5A

3.22-2 Pass/Fail Certificated :
Output Voltage +5V | +12V1 | +12V2| +12V3 -5V -12V |+5VSB]| +3.3V

Max. Reading 525V | 12.6V | 12.6V | 12.6V | -5.5V | -13.2V| 5.25V |3.465V
Min. Reading 4.8V | 114V | 114V | 11.4V | -45V [ -10.8V| 4.75V |3.135V

R&N Max Reading | S0mV | 120mV | 120mV | 120mV | 200mV | 200mV| 50mV | 50mV
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3.23. INPUT/OUTPUT TEST:(HV_100%)
3.23-1 Test Condition :

Input Voltage 230V
Input Frequency 60HZ
Load condifion +5V_ 1 +12V1 | +12V2 [ +12V3 ] -5V |-12V +5VSB| +3.3V.

10.16A 1 12.57A110.16A [ 10.16A ] 0.48A | 0.76A | 1.91A | 10.16A

3.23-2 Pass/Fail Certificated :
Qutput Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V

Max. Reading 525V | 12.6V | 12.6V | 12.6V | -5.5V | -13.3V | 5.25V | 3.465V
Min. Reading 475V | 114V | 11.4V | 114V | 45V | -10.8V | 4.75V | 3.135V
R&N Max Reading | S0mV_| 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV

[in rms Max Readind 5.0A
EFF Min Reading | 80% | PFC Min Readineg| 0.9 |

3.24. INPUT/OUTPUT TEST:(HV_50%)
3.24-1 Test Condition :
Input Voltage 230V

Input Frequency 60HZ
Load condition ==V T<12voT+1ov3T -5v T -1ov J+5vSBT 43,3V
1 5.08A | 6.28A ] 5.08A | 5.08A [ 0.24a [ 0384 ] 0.95A [ 5.08A

3.24-2 Pass/Fail Certificated :
Qutput Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V
Max. Reading 5.25V | 12.6V | 12.6V | 12.6V | -5.5V | -13.3V | 5.25V | 3.465V
Min. Reading 475V | 114V | 114V | 114V | 4.5V | -10.8V | 4.75V | 3.135V
R&N Max Reading| 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV

[in rms Max Readind 3.0A
EFF Min Readinggl 80% | PFC Min Reading | 0.85 |

3.25. INPUT/OUTPUT TEST:(HV_20%)
3.25-1 Test Condition :

Input Voltage 230V
Input Frequency 60HZ
. +5V 1 +12V1 | +12V2 [ 4+12V3 ] -5V -12V 1 +5VSB| 433V
Load condition 17 3,719 937 2034 [ 2.11A4 | 0.1A | 0.15A | 0.38A | 2.03A
3.25-2 Pass/Fail Certificated :

Qutput Voltage +5V | +12V1 | +12V2 | +12V3 -5V -12V | +5VSB| +3.3V

Max. Reading 525V | 12.6V | 12.6V | 12.6V | -55V | -13.3V | 5.25V | 3.465V
Min. Reading 475V | 114V | 114V | 114V | 4.5V | -10.8V | 4.75V | 3.135V
R&N Max Reading| 50mV | 120mV | 120mV | 120mV | 200mV | 200mV | 50mV | 50mV

EFF Min Reading | 80%

3.26. HOLD UP TIME TEST:(HV_PG-OFF)
3.26-1 Test Condition :

Input Voltage 264V

Input Frequency 60HZ

+5V | +12V1 | +12V2 [ +12V3 | -5V -12V_1 +5VSB| +3.3V
11A 13A 10A 10A 1 03A | 05A | 2.0A 10A

Load condition

3.26-2 Pass/Fail Certificated :

i QOutput
em +5v [ +12vi [ +12v2 [ +12v3 | -sv | -12v [+5vsB[ +3.3v

PG-OFF Min Time Reading | >ImS | >ImS | >ImS | >ImS Hokok Hkk Hkk >lmS
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1. Purpose

This Power Supply Design Guide defines a common redundant power sub-system for use in Pedestal
servers and workstation systems. The power sub-system is made up of a cage (with a power distribution
board) and hot-swap redundant power modules. This design guide covers the mechanical and electrical
requirements of this power sub-system, which may range from 500 watts and is used in a hot-swap
redundant configuration. The parameters of this supply are defined in this design guide for open industry

| «\%ﬁ
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2 Definitions/Terms/Acronyms

Table 1:

Required The status given to items within this design guide, which are required to
meet SSI guidelines and a large majority of system applications.

Recommended The status given to items within this design guide which are not required to
meet SSI guidelines, however, are required by many system applications.

Optional The status given to items within this design guide, which are not required
to meet SSI guidelines, however, some system appli ions may optionally
use these features.

Autoranging A power supply that automatically sense sts itself td the proper
input voltage range (110 VAC or 2 anual switches or manual
adjustments are needed

CFM Cubic Feet per Minute ( a|

Dropout A condition that allo voItage hé\})ower supply to drop to
below the minimu /@ vogge

Latch Off af e}\é@ctm fault condition, shuts itself off. Even if the

3 , the does not restart unless manual or
i ccurs. Manual intervention commonly includes
reconnecting the supply, or it could be done
ic intervention could be done by electronic
erver System.

Monotonically A wave nges from one level to another in a steady fashion, without

i retracement or oscillation.

Noise /\_7 N\

The\éeriodic or random signals over frequency band of 0 Hz to 20 MHz.

<)

r)
Overcurrent u u

A condition in which a supply attempts to provide more output current than
the amount for which it is rated. This commonly occurs if there is a "short
circuit" condition in the load attached to the supply.

PFC Power Factor Corrected.

Ripple The periodic or random signals over a frequency band of 0 Hz to 20 MHz.

Rise Time Rise time is defined as the time it takes any output voltage to rise from
10% to 95% of its nominal voltage.

Sag The condition where the AC line voltage drops below the nominal voltage
conditions.

Surge The condition where the AC line voltage rises above nominal voltage.

VSB or Standby Voltage An output voltage that is present whenever AC power is applied to the AC
inputs of the supply.

MTBF Mean time between failure

PWOK A typical logic level output signal provided by the supply that signals the
Server System that all DC output voltages are within their specified range.
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3. Mechanical Overview

The PS2 mini redundant is a power sub-system made up of a cage and redundant, hot swappable power
supply modules. A mechanical drawing of the cage is shown below in Figure 1. The cage is intended to be
mounted in the system and not redundant or hot swappable. The exterior face of the cage accepts hot
swappable power supply modules. The distribution board within the cage distributes output power from the
modules to a wire harness. Cooling fans, EMI filtering, and IEC inlet connector(s) may be located in the
modules.

Dimensions: 150mm (W) X 84mm (H) X 190mm (L)

150,00

1900 |

Figure 1: Cage Enclosure Drawing

3.1 Temperature Requirements

The operation ambient temperature shall be 0°C to 50°C.

The non-operation ambient temperature shall be -20°C to 80°C.
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3.2 Acoustic Requirements
It is recommended the power supplies have a variable speed fan based on temperature and loading

conditions. There are three different acoustic sound power levels defined at different ambient
temperatures and loading conditions.

Table 2:
Idle Typical Max
Ambient Temperature(deg.C) 25 25 25
% Loading 20% 60% 100%
audible noise (dB) 37 42 554

3.3 Fan Speed Control «%L %
The power supply have fan speed control circuit to reduce acoustlcg&f

3.4 Relative Humidity
Operating: 5% to 90 % relativ xnon -C smg)

Non-operating: 5% to 9%"? %% humi -condensing)

@
©@
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4. AC Input Requirements

The power supply modules shall incorporate universal power input with active power factor correction,
which shall reduce line harmonics in accordance with the EN61000-3-2 and JEIDA MITI standards.

4.1 AC Inlet Connector

The AC input connector shall be an IEC 320 C-14 power inlet. This inlet is rated fo%

4.2 Redundant AC Inlets

The power supply assembly have dual redundant AC inlets. T suppl h@able to operate
over its full, specified range of requirements with either or input pow ere is a loss of one
AC inlet the power supplies shall continue to operate wi upt| mance. It is required that

all redundant power supply modules be present t und

4.3 AC Input Voltage Spe

peC|f| s over the following input voltage range. Harmonic
o oW supply to go out of specified limits. The power
tage to guarantee proper design margins.

: t Rating
PME %U RATED MAX
Voltage %/ 100-127 Vims | 140 Vims
Voltage 180 200-240 Vims | 264 Vims
Frequency 47 Hz 63 Hz

4.4 Power Factor

The power factor shall be greater than 0.95 at full load / 100 Vrms input voltage conditions
, and 0.9 at full load / 240Vrms input voltage conditions

4.5 Input Under Voltage

The power supply shall contain protection circuitry such that application of an input voltage below the
minimum specified in section 4.3 shall not cause damage to the power supply.

4.5.1 Voltage Hold-up Time

The power supply holdup time requirements to 100% of maximum load.
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36 / 5425 (HFFH 9N ESD09050445-R3.pdf S S EERE - 2009/8/11 2:19 T



L IFERIFTH Y FERRIE Y R

&

= s Mini Redundant Power Supply PS2

4.6 Efficiency

The following table provides recommended and required minimum efficiency levels. These are provided at
three different load levels; 100%, 50% and 20%. The “required” minimum efficiency levels are for the
purpose of proper power supply cooling when installed in the system. The “recommended” minimum
efficiency levels are for the purpose of reducing the system’s AC power consumption. The efficiency is
specified at 50% and 20% loading conditions to help reduce system power consumption at typical system
loading conditions.

Efficiency shall be tested at AC input voltages of 115VAC and 230VAC. And only insert one power module
into the power cage. The voltage should measure on the back plane. v

Table 5: 500W Efficiency NS
Loading +33V/A| +5V/A [+12V1/A[+12V2/AH12V3/A] -5WA || 12V/A [+5Vsb/AlEfficiency
Full Load | 500.08W | 10.16 | 10.16 | 11.16 | 11.16 | 1052400487 026 12991 | 80%
Typical Load] 249.95W | 5.08 | 508 [ 558 [ 558 [ 528 [ 024 {038 | 095 | s0%
. 015

Light Load | 99.80W | 2.03 | 2.03 | 223 [ 223 Naat| et 038 | 80%

(4
4.7 AC Line Dropout X@& @

h

An AC line dropout is defined to be
length of time. During an AC
regulation requirement

e 55 the power supply must meet dynamic voltage
§ oad. An AC line dropout of one cycle or less shall
not cause any tripping c@ tion circuits. If the AC dropout lasts longer than one cycle
or the load is gre t %, the power 'supply should recover and meet all turn on requirements. The
power supply mst meet the out requirement over rated AC voltages, frequencies, and output
loading conditi y drop e AC line shall not cause damage to the power supply. In the case of

redundant AC inputs, ne-dropout may occur on either or both AC inlet.

the AC:!! ops*to 0 VAC at any phase of the AC line for any

4.8 AC Line Fuse

The power supply shall incorporate one input fuse on the LINE side for input over-current protection to
prevent damage to the power supply and meet product safety requirements. Fuses should be slow blow
type or equivalent to prevent nuisance trips. AC inrush current shall not cause the AC line fuse to blow
under any conditions. All protection circuits in the power supply shall not cause the AC fuse to blow unless
a component in the power supply has failed. This includes DC output load short conditions.

4.9 AC Inrush

An additional inrush current limit is recommended for some system applications that require multiple
systems on a single AC circuit. Under all other conditions , power supply should not be damaged.
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4.10 AC Line Transient Specification

AC line transient conditions shall be defined as “sag” and “surge” conditions. Sag conditions (also referred
to as “brownout” conditions) will be defined as the AC line voltage dropping below nominal voltage. Surge
conditions will be defined as the AC line voltage rising above nominal voltage.

The power supply shall meet the requirements under the following AC line sag and surge conditions.

Table 6: AC Line Sag Transient Performance

AC Line Sag

Duration Sag Operating AC Line Frequency D Performance
Voltage %riteriﬁ

Continuous 10% Nominal AC 50/ Vv %of function
Voltage ranges 5\9r performance

0to 1 AC cycle 100% Nominal AC 50160 Hz No loss of function

Voltage ran)q%A \ ﬁ or performance
>1 AC cycle >10% Nominal AV @l&_/ Loss of function

Voltage acceptable, self

recoverable

@AC Line Surge Transient Performance

AC Line Surge ﬂ
Operating AC Line Frequency Performance

Duration 19;46@
)7 ﬂ Voltage Criteria
Continuous\—/ %"(}u Nominal AC 50/60 Hz No loss of function

Voltages or performance

0to %2 AC cycle %/% Mid-point of 50/60 Hz No loss of function
nominal AC or performance
Voltages

4.11 AC Line Fast Transient Specification

The power supply shall meet the EN61000-4-5 directive and any additional requirements in IEC1000-4-
5:1995 and the Level 3 requirements for surge-withstand capability, with the following conditions and
exceptions:

- These input transients must not cause any out-of-regulation conditions, such as overshoot and
undershoot, nor must it cause any nuisance trips of any of the power supply protection circuits.

+ The surge-withstand test must not produce damage to the power supply.

+ The supply must meet surge-withstand test conditions under maximum and minimum DC-output load
conditions.

Rev. 01 FSP Confidential Page 11 of 27
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5.DC Output Specification

configuration.

Connector housing: 24-Pin Molex 39-01-2240 or equivalent
Contact: Molex 44476-1111 or equivalent

These are the output requirements for the power supply assembly.

5.1 Distribution Board Output Connectors

5.1.1 Baseboard power connector (for reference)

=

The power supply distribution board shall have the following output connector and wire harness

¥
W

A

Table 8: P1 Baseboard Power nector /_/_\\

Pin Signal 18 AWG ggw 18 AWG

Color P Color
1 +3.3VDC, Oran XX@// 3 & +3/3VDC Orange

3.3RS1 %g% K
2 +3.3VDC ange N -12VDC Blue
3 COM S —— ]Blackn ({15 COM Black
4 #5 VDT ed \ 16 PS_ON Green
5 = @V B\g\gk 17 COM Black
6 (( PIES vgf\) Red 18 COM Black
7 L com\\_~ | Black 19 COoM Black
8 PV% OK Gray 20 -5 VDC White
9 L 5VsB Purple 21 +5 VDC Red
5VRS Red/white
Stripe
10 +12 V1 Yellow 22 +5 VDC Red
12VRS Yellow/White

Stripe
1 +12 V1 Yellow 23 +5VDC Red
12 +3.3 VDC Orange 24 COM Black

(yellow).

Rev. 01

1. 3.3V remote sense signal double crimped with 3.3V contact.
2. If 240VA limiting is not a requirement for the power supply than all +12V outputs are common and may have the same wire color
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5.1.2 Processor Power Connector (for reference)
Connector housing: 8-Pin Molex 39-01-2080 or equivalent
Contact: Molex 44476-1111 or equivalent

Table 9: Processor Power Connector

Pin Signal 18 AWG color Pin Signal 18 AWG Color

1 COM Black 5 +12 V2 Yellow/Black Stripe
2 COM Black 6 +12 V2 YeIIow/BIagk\ Stripe
3 CoM Black 7 +12V3 YeIIoMZ@k\W
4 COM Black 8 +12V3 Q‘Qllo lue Strlpﬁ

If 240VA limiting is not a requirement for the power supply than all + and may have the
same wire color (yellow).
5.1.3 Peripheral Power Connectors (for ref@

Connector housing: Amp 1-480424-0 or equwa

Contact: Amp 61314-1 contact or equiv. 4
0: Penp,mwe Connectors

Pin KN ] Signad, 18 AWG Color

1 /f )) @mﬁ} Yellow 1
COM Black

27
B/ ( ()| com Black
) +5VDC Red

1. If 240VA limiting is not a requirement for the power supply than all +12V outputs are common and may have the same wire color.

5.1.4 Floppy Power Connector (for reference)

Connector housing: Amp 171822-4 or equivalent

Table 11: P9 Floppy Power Connector

Pin Signal 22 AWG Color
1 +12V1 1, Yellow

2 COM Black

3 COoM Black

4 +5VDC Red

1. If 240VA limiting is not a requirement for the power supply than all +12V outputs are common and may have the same wire color.

Rev. 01 FSP Confidential Page 13 of 27
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5.1.5 Serial ATA Power Connector (for reference)
This is a required connector for systems with serial ATA devices.

The detailed requirements for the serial ATA connector can be found in the “Serial ATA : High Speed
Serialized AT Attachment “ specification at www.serialata.org.

Molex Housing #675820000
Molex Terminal #67510000

Table 12: Floppy Power Connector

Pin Signal 18 AWG Color v
+3.3VDC Orange =

COM Black ~ U — {(

+5VDC Re‘é\y \ N 7

COM N @1@3

] A1 2 o Nellow ([ )
\&—

OY U
5.2 Grounding % &

The ground of the pins of the emb. (1::, ess provides the power return path. The wire
harness ground pins s@ ected to safety-ground (power supply enclosure).

N|lw|hd|O

Rev. 01 FSP Confidential Page 14 of 27

41 | S4EE A9 ESD09050445-R3.pdf S S EERE - 2009/8/11 2:19 T



L IFERIFTH Y FERRIE Y R

&

= s Mini Redundant Power Supply PS2

5.3 Output Power/Currents

The following tables define the power and current ratings for different recommended power levels.
Depending upon the system design, the power supply modules may have less outputs than required by
the system (example: +12V and 5VSB). If there are less outputs than required by the system on the
module, the cage shall have additional DC/DC converters to generate the voltages not produced by the
modules (example: +12V/+5V, +12V/+3.3V, +12V/-12V). The combined output power of all outputs from
the cage shall not exceed the rated output power. The power assembly shall meet both static and dynamic
voltage regulation requirements over the full load ranges. The power sub-assembly shall supply redundant
power over the full load ranges.

Table 15: 500 W Load Ratings D ]
Voltage Minimum Maximum & %eak ﬁg
Continuous Continuousﬂ\ /))
+3.3V 05A 20 é

— _K
+5V 0.5 A (20 @y
+12V1 0.5A D WONT /(Vﬂ

+12v2 05A
A\
+12V3 054 18 A
7

5V oo U 05A

12V (( )) 0A @ 0.8A
5Vs8 2A

1 W|mum CW otal DC output power should not exceed 500 W.
M S

ombined load on +3.3 VDC and +5 VDC outputs shall not exceed 100 W.

5.3.1 Standby Outputs

The 5 VSB output shall be present when an AC input greater than the power supply turn on voltage is
applied.

Rev. 01 FSP Confidential Page 15 of 27
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5.4 Voltage Regulation
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The power assembly output voltages must stay within the following voltage limits when operating at steady
state and dynamic loading conditions. These limits include the peak-peak ripple/noise specified in Section
5.10. All outputs are measured with reference to the return remote sense (ReturnS) signal. The 5V, 12V1,
12V2, 12V3, —12 V, and 5 VSB outputs are measured at the power assembly connectors referenced to
ReturnS. The +3.3 V is measured at its remote sense signal (3.3VS) located at the signal connector.

Table 17: Voltage Regulation Limits

Parameter MIN NOM MAX Units Tolerance”
+3.3V +3.135 +3.30 +3.46 Vims P
5V +4.75 +5.00 +5.25 Vims 2 \\ [ +5-5%_//
+12V1 +11.40 +12.00 +12.60 s\ sBh5%
+12V2 +11.40 +12.00 +12.60 (Vi /5%
+12V3 +11.40 +12.00 Bo> > | Vs (7))l ¥515%

5V -4.50 -5.00 N sy +10/-10%
12V -10.80 12,20 A320,  \P +10/-10%
+5VSB +4.75 500\ Vims +5/-5%

@

O
\&

@

2N
N
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5.5 Cross Regulation

Table 19:500W Cross Regulation Table

Each output shall remain within the specified limits for the +5V, +3.3V , +12V1,+12V2,+12V3,-5V, -
12V and 5Vsb which acceptable load combinations are in the following table.

500W Cross regulation table
1433 & +5V
Loading | +33V/A | +5V/A | Combine | T2VAA L 12V 1 gy -121@MA Total
power | Combine [  Power | Power
11 0.5 0.3 3 | 12 0. \\ U ol—// 0 15
L2 20 ) 76 15 18 V= 0 94
L3 20 6.8 100 ) 2% 0, Q. 0 124
14 0.5 20 102 A 43 50)) 08 ) 172
L5 20 6.8 100] 3331 40070 0. 0 500
L6 0.5 20 102K 335 400l o, 0. 0 501
17 0.5 6.1 3) 9 468 0. 0. 0 500
18 6 24 2 39 468 0. 0. 0 500
19 0.5 < ol (C 39 468 0.5 0.8 ) 500
500W cross regulaton (3.3V rall +5V rall vs. 12V rall)
 and 2]
120
= 100 | Hri S 00.65
= 80 F
g 6 67.5
+
40 F
2 \30.11
ot 20
() eSS 12 15
0 50 100 150 200 250 300 350 400 450
12V power (W)

Rev. 01
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5.6 Dynamic Loading

The output voltages shall remain within the limits specified in Table 19 for the step loading and within the
limits specified in for the capacitive loading. The load transient repetition rate shall be tested between 50
Hz and 5 kHz at duty cycles ranging from 10%-90%. The load transient repetition rate is only a test
specification. The . step load may occur anywhere within the MIN load to the MAX load shown in Table 15.

Table 19: Transient Load Requirements

Output . Step Load Size Load Slew Rate C@iﬁv oad
+33V 20% of max load 05A/us 1 W i
+5V 20% of max load 05A/us 000 ﬁg
#12V1 + +12V2 « +12V3 | 30% of max load o 5 \ fQﬁ(/m?
+5VSB 26% of maxload L5 A/NS // DA

5.7 Capacitive Loading %% &

The power supply shaII be sta

@

ges.

ble 20: Capacitive Loading Conditions

ents except dynamic loading requirements, with

jve loading may be on the +12V1 output.

Outm> MIN MAX Units
+33V 10 12,000 ©F
+5V 10 12,000 ©F
+12 V1~ +12V2 ~ +12V3 | 10 11,000 ©F
-5V 1 350 ©F
A2V 1 350 ©F
5V 1 350 ©F
+5 VSB 1 350 ©F

Rev. 01
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5.8 Ripple | Noise
The maximum allowed ripple/noise output of the power supply is defined in Table 21. This is measured
over a bandwidth of 0 Hz to 20 MHz at the power supply output connectors. A 10 ¢ F tantalum capacitor in

parallel with a 0.1 ¢ F ceramic capacitor are placed at the point of measurement.

Table 21: Ripple and Noise

+3.3V +5V +12 V1 ~ +12 V2 ~ +12 V3 SV -12V +5 VSB
50 mVp-p 50 mVp-p 120 mVp-p 200 mVp-p 200 m\W mVp-p

5.9 Redundancy @ @
Qhe availability

The power sub-system may have different levels of red

requirements of the system. The Required, Recen d @nems are broken down here. To
be redundant each item must be in the hot s o sup mo

The power sub-system shall have redu ower converters for the power factor
correction stage and the main +12V.0

5.10 Hot quuire

The power supply ules sfl}ot swappable. Hot swapping a power supply is the process of
inserting and e ing.apQ L,. pply from an operating power system. During this process the output
voltages shall remain¥ he limits specified in Table 17 with the capacitive load specified . The hot
swap test must be condueted when the sub-system is operating under both static and dynamic conditions.

The sub-system shall not exceed the maximum inrush current as specified in section 5.8. The power
supply can be hot swapped by the following methods:

AC connecting separately to each module. Up to two power supplies may be on a single AC power source.
Extraction: The AC power will be disconnected from the power supply first and then the power supply is
extracted from the sub-system. This could occur in standby mode or powered on mode. Insertion: The
module is inserted into the cage and then AC power will be connected to the power supply module.

For power modules with AC docking at the same time as DC. Extraction: The module is extracted from the
cage and both AC and DC disconnect at the same time. This could occur in standby or power on mode.
No damage or arcing shall occur to the DC or AC contacts which could cause damage. Insertion: The AC
and DC connect at the same time as the module is inserted into the cage. No damage to the connector
contacts shall occur. The module may power on or come up into standby mode.

Many variations of the above are possible. Supplies need to be compatible with these different variations
depending upon the sub-system construction. In general, a failed (off by internal latch or external control)
supply may be removed, then replaced with a good power supply, however, hot swap needs to work with
operational as well as failed power supplies. The newly inserted power supply may get turned on by
inserting the supply into the system or by system management recognizing an inserted supply and
explicitly turning it on.

Rev. 01 FSP Confidential Page 19 of 27
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5.11 Timing Requirements

These are the timing requirements for the power supply operation. The output voltages must rise
from 10% to within regulation limits (Tyoy ise) Within 1 to 70ms. The +3.3V, +5V and +12V
output voltages should start to rise approximately at the same time. All outputs must rise
monotonically. The +5V output needs to be greater than the +3.3V output during any point of the
voltage rise. The +5V output must never be greater than the +3.3V output by more than 2.25V.
Each output voltage shall reach regulation within 50ms (T on) of €ach other during turn on of the
power supply. Each output voltage shall fall out of regulation within 400msec ( vout oﬂc) of each

other during turn off. Refer to Figure 2 Power Supply Timing. Figure 3 T —off Timing
shows the timing requirements for the power supply being turned on and o 1nput with
PSON held low, and the power supply being turned on and off w % N 51gnal ter AC
input is applied.
Table 22 Output \%@g
ITEM DESCRIPTION MIN ( < MAX UNITS
Tout rise Output voltage rise time from ™ 1 70 msec
output. P
Tyout on All main outputs mumit\@}eéﬂ@ﬂ 50 msec
of each othepwithin this time—~
T vout off All main o stleave @n 400 msec
ithin this tim%
@ @ Figure 2: Power Supply Timing
Vout :
10% Vout
VI e,
V2 /
V3
V4 /
<~ <>
Tvout,rise Tvoutioff
Tvout,on
Rev. 01 FSP Confidential Page 20 of 27
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Table 23Turn On/Turn Off Timing

ITEM DESCRIPTION MIN MAX UNIS
st_on_delay Delay from AC being applied to 5VSB being within 3000 msec
regulation.
T ac_on_delay Delay from AC being applied to all output voltages being 4500 msec
within regulation.
Tvoutfholdup Time all output voltages stay within regulation after loss of 16 msec
AC.
prok7h01 dup Delay from loss of AC to deassertion of PWOK 16 msec
Tps()n_on_delay Delay from PSON active to output voltages within regulation 5 msec
limits. P @b ﬂ
T pson_pwok Delay from PSON” deactive to PWOK being deasserted. \B v l(p,\Q { msec

TPWOkﬁon Delay from output voltages within regulation limits to PWOK Qﬂgo \> msec

asserted at turn on.

2 \] —\
T pwok_off Delay from PWOK deasserted to output voltages (}@ \> 1 & / msec
N\ /\7

12V) dropping out of regulation limits. A
prok_low Duration of PWOK being in the dea rtc\ta/W»Ang an msec
off/on cycle using AC or the M :&a{ /

A%
st_vout Delay from 5VSB beingi %n to O/Ps being.in % 50 1000 msec
regulation at ACM&
N N\
AC Input @@ igure 3 Timing Diagram

@\/
<>
| Tvout,holdup
Vout
prok,low
M\g i :
i i
Tsb_on_delay Tsb_on_delay <—>| Tpwokon > :6 Towok_off
pr0k70n
PWOK > < Tpsonfpwok
prokiholdup
<>
5VSB
Tsh,vou&
PSON
Tpsonfon,dclay
AC turn on/off evele . i < PSON turn an/off cycle -
Rev. 01 FSP Confidential Page 21 of 27
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6. Protection Circuits

Protection circuits inside the power supply shall cause only the power supply’s main outputs to shutdown.
If the power supply latches off due to a protection circuit tripping, an AC cycle OFF for 15 s and a PSON#
cycle HIGH for 1 s must be able to reset the power supply.

6.1 240VA Protection

System designs may require user access to energized areas of the system. In these cases the power
supply may be required to meet regulatory 240VA energy limits for any power rail. Sinc%%wv rail
combined power exceeds 240VA it must be divided into separate channels to me is_regquirement. Each
separate rail needs to be limited to less than 20A for each +12V rail. The separat rails do not
necessarily need to be independently regulated outputs. They can shar pow version
it e systems, the
different output

stage. For common plane systems, the +12V rail is divided into threg fail
+12V rail is split into four rails. Refer to section 6.4 for how the 12V %l i

connectors.
Table 25: Over Cur| /géfectton/v 0
_sallt Plane ( ( j

Voltage \ (0} urrent Limit (Iout
Hlimit)

+3.3V 110% minimum; 150%
aximum
\Y 110% minimum; 150%
maximum
@7+12V1, Peak current minimum; 20.5A
maximum

6.2 Over Volteg%rotection

The power supply over voltage protection shall be locally sensed in the hot swap modules. The power
supply shall shutdown and latch off after an over voltage condition occurs. This latch shall be cleared by
toggling the PSON# signal or by an AC power interruption. Table 26 contains the over voltage limits. The
values are measured at the output of the power supply’s connectors. The voltage shall never exceed the
maximum levels when measured at the power pins of the power supply connector during any single point
of fail. The voltage shall never trip any lower than the minimum levels when measured at the power pins of
the power supply connector.

Table 26: Over Voltage Limits

Output Voltage MIN (V) MAX (V)
+3.3V 3.9 4.5
+5V 5.7 6.5
+12V1,+12V2, 13.3 14.5
+12V3,
Rev. 01 FSP Confidential Page 22 of 27
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7 Control and Indicator Functions
The following sections define the input and output signals from the power supply.
Signals that can be defined as low true use the following convention:
signal#= low true
7.1 PSON#
The PSON:=#signal is required to remotely turn on/off the power supply. PSON#IS w S|gnal that
turns on the +3.3 V, +5V, +12V, and -12 V power rails. When this signal i d low by e system,
or left open, the outputs (except the +5 VSB and Vbias) turn off. This si II d to by voltage
by a pull-up resistor internal to the power supply. Refer to Figure 3 f dlagra
Table 27: PSON#Stgnal Chwqﬁ
Signal Type pen or/ in input from the
uII cated in power supply.
PSON” = Low, PSKILL = Low k\/ ON
PSON” = Open, PSKILL = Low or Open OFF
PSON” = Low, PSKILL = Open OFF
")) MIN MAX
Logic level low (powerkm’rp’r}bN) K Y% 1.0V
Logic level high (powen supply OFF)_\ 2.0V 5.25V
Source current, pson’= low 4mA
Power up/delay; S o 5msec 400msec
PWOK delay:~ 50msec
2
Hysteresis = 0.3V andior other de-bounce method
Disabled
=10V =20V
PSis PSis
enabled disabled
Enabled ==—|.
aw 1.0 2.0V 525V
Figure 4: PSON# Signal Characteristics
Rev. 01 FSP Confidential Page 23 of 27
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7.2 PWOK (Power OK)

PWOK is a power OK signal and will be pulled HIGH by the power supply to indicate that all the outputs
are within the regulation limits of the power supply. When any output voltage falls below regulation limits or
when AC power has been removed for a time sufficiently long so that power supply operation is no longer
guaranteed, PWOK will be pull to a LOW state. See Figure 3 for a representation of the timing
characteristics of PWOK. The start of the PWOK delay time shall be inhibited as long as any power supply
output is in current limit.

Table 28: PWOK Signal Characteristics
Signal Type Open collector/drain output frg Srsupply.
Pull-up to VSB located in‘powefsupply.
PWOK = High _Power OK
PWOK = Low Power Not OK~ )
IN— MAX

M
Logic level low voltage, Isink=4mA QW 7)) V0.4V
| Logic level high voltage, Isource=200uA 24y | 5.25V
Sink current, PWOK = low 2N /e 4mA
Source current, PWOK = high J/ \\_~ 2mA
PWOK delay: Towok on 100ms 500ms
PWOK rise and fall time v 100usec

Power down delay: T p\ﬁ) )  1ms 200msec

standby voltages ar

the power outputs are able. The LED shall turn ON ORANGE to indicate that the power supply has
failed, due to ambient oVer temperature, fan fail. Refer to Table 29 LED Indicators for conditions of the
LEDs.
Table 29: LED Indicators
POWER SUPPLY CONDITION Power Supply LED
No AC power to all PSU OFF
AC present / Only Standby Outputs On OFF
Power supply DC outputs ON and OK GREEN
Power supply failure ORANGE
(includes ambient over temperature, fan fail)

The LED shall be visible on the power supply’s exterior face. The LED location shall meet ESD
requirements. LED shall be securely mounted in such a way that incidental pressure on the LED
shall not cause it to become displaced.
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7.4 Alarm Sound (RESET BUTTON)

This is an alarm to report the one of the single module is fail or whithout PWOK in redundant mode. It will
be to sound the alarm till the PWOK is High or push the RESET button.

7.5 Fail Signal of Fan (Fan-Fail) (Optional)

There are two fans inside each power module. Fan fail signal will be pulled in a h| t one or
both of the fans are locked or stopped. As both of the fans are weII-functlonl i’sig aI will be
pulled in low state. See Tabel-29 for the characteristics of the fan-fail sign

Table 29:Fan Fail Signal Characteristics

Signal Type Open coIIector/EIEtte?\@Jtputf wer'supply.
Pull-up to ted in pow pIy
Fan-Fail = High ~ FANNot OK
Fan-Fail = Low ____FAN OK/
O\ \“MIN MAX
Logic level low voltage, Isink=4mA /) ov \\_~ 0.4V
Logic level high voltage, Isource=200pA 2.4V 5.25V
Sink current, Fan-Fail = low 4mA
Source current, Fan-Fail = high )) 2mA
@ M
7.6 Power Fail Si S H & PS_L) (Optional)
This signal will inform ser that one of the module power is fail. There are two type of signal (PS_H &

PS_L) for chosen. Please refer to Table 30: Power fail signal-High mode for condition of PS_H and Table
31: Power fail signal-Low mode for condition of PS_L. User can choose one of condition to meet the
system requirement.

Table 30: Power fail signal-High mode

o
Module_A or Module_B PS_H
Pass Low
Fail High
Min Max
Logic level low voltage, Isink=4mA ov 0.4V
Logic level high voltage, Isource=200uA 4.75V 5.25V
Sink current, PS_H or PS_L = low 4mA
Source current, PS_H or PS_L = high 200 1 A
Rev. 01 FSP Confidential Page 25 of 27
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Table 31: Power fail signal-Low mode

Open collector/drain output from power supply. Pull-

Power Fail Signal Type up to VSB located in power supply.
Module_A or Module_B PS_L
Pass High
Fail Low

Min Max
Logic level low voltage, Isink=4mA ov 047\
Logic level high voltage, Isource=200uA 4.75V \Y%

Sink current, PS_H or PS_L = low

Source current, PS_H or PS_L = high

Rev. 01
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8 MTBF

Using Bellcore, the calculated MTBF > 100,000 Hrs at 25° C, nominal input..

9 Agency Requirements

The power supply must comply with all regulatory requirements for its intended g
Depending on the chosen market, regulatory requirements may vary. AIthou%’/ pply,can be

a
designed for worldwide compliance, there may be cost factors that drive di t
different geographically targeted markets. This specification requires he p
ct

regulatory requirements for the intended market at the time of man u . Typi is ineludes:
- UL % §>

CuUL
TUV

: eSO
S a8 %%© & @
= O
O
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