COMPACT PCI POWER SUPPLY

ADVANCED POWER SOLUTIONS

HAC300S SERIES:
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INPUT:

Input Voltage
Input Frequency
Inrush Current
Input Current
Hold-Up Time
Leakage Current
Power Factor

90~264 VAC (Universal)

47-63Hz

5.3A @ 230 VAC Cold Start
3A@115VAC/1.5A @ 230 VAC (max)
18ms (minimum)

<700 pA @ 230 VAC Maximum
ENG1000-3-2 Class D Compliant

OUTPUT:

Adjustment Range
Minimum Load

Load Regulation

Line Regulation

Ripple & Noise
Overload Protection
Over Voltage

Short Circuit Protection
Transient Response

Fixed

n/a

V1 =+1% /V2 = 5% (max)

+1% (Typical)

+1% typ. pk-pk @ 20MHz

120-130% of max power (Hiccup Mode)
Latching before130% of nominal

Trip without damage & auto-recovery

<134mV, recovers <500ps following a 25% load change
Turn-on & off overshoot < 5% over nominal voltage

STATUS & CONTROL

Remote Sense
DC OK

Current Share
PS Present

PM Bus

Remote on/off
Thermal Sensing

Available for VO1

Available for VO1 & +5Vsh
Available for VO1 & +5Vsh
Included

Included

Included

Thermostat Connection

312 Watts 12V Main Output Models
©6.67x3.94x1.59"

Features:

e 12V Main Output Compact PCI Power Supplies
e 5VSB @ 2.5A Auxiliary Output

e Universal AC Input (90-264 VAC)

e Hot-Swap / N+1 Redundant Operation

¢ 30 Plus Gold Efficienct

e Active Current Sharing

e PMBUs Communication

e PICMG Compliant

e |nternational Safety Approvals

e 2 Year Warranty

Efficiency  75% minimum (230 VAC / Full Load)
Operating Temperature  -40-70°C, derate linearly to 60% Load from 50°C to 70°C
Storage Temperature  -40°C o +85°C
Cooling 200 Ifm airflow airflow required for full load
Operating Humidity 5-90% RH, Non-Condensing
Vibration 5 ~ 50 Hz, acceleration 7.35 m/s*s on XY and Z Axis

APPROVALS:

Emissions EN55022 “B”, FCC Part 15 Subject J Class B

Safety Approvals 1EC 60950-1
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HAC300S SERIES:

Ouput Specifications:

Active PFC MAIN OUTPUT AUXILIARY OUTPUT
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P1 P2 P3 P4 | P5 | D1 D2 D3 D4 D5 D6 P6 P7 P8 P9
N/A FAL | PS_.P | COM DEG 5Vsh
C1 C2 c3 c4 C5 (F ]
N/A N/A | COM A0 ALERT | 5Vsb
LINE NEUTRAL GND B1 B2 B3 B4 BS B6 COM | COM | +12V | +12V
N/A PSON A1 SCL COM
Al A2 A3 A4 AS A6
N/A NS | +VS A2 SDA EN
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COMPACT PCI POWER SUPPLY

HAC300S SERIES:

ADVANCED POWER SOLUTIONS

PMBus Specification

Device identification

A2 Al A0 PMBus Bits 7-1 Alert Response Bits 7-1 EEPROM Bits 7-1
0 0 0 0011 000 0001 100 1010 000
0 0 1 0011 001 0001 100 1010 001
0 1 0 0011010 0001 100 1010010
0 1 1 0011011 0001 100 1010011
1 0 0 0011 100 0001 100 1010 100
1 0 1 0011 101 0001 100 1010 101
1 1 0 0011110 0001 100 1010 110
1 1 1 0011111 0001 100 1010 111
Alert Response

EEEEHFEZNG 25 SMBALERTH#A M2 18 E N KB 24,

1% #7814 Receive byte protocol (slave address with R/W bit = 0x19) K874 E 4K Z R/W 177),

BT EEE #EEREN SMBALERTHAASE,

MERENUE ZHEEZHESEHISTATUS BYTE BIANE, P HE % E R BEIIEA

A1l STATUS_BYTE/STATUS_WORD BJ#5°T, ZH5/ 441 ERIM A B fras RO EFFZERIRE

EIDhF A e FFEE R SMBALERTHEA 5547,

AT HHIBIET, HEZETTIIE TR RATGELIEZOIE Ariv BB RETH/ EF SMBALERTHEER 75 1
ENEL KSR BEEERREEFZ 5% SMBALERTY,

F#ECLEAR_FAULTS X&/5%MA 18, 3622 PS_ EN OUT silsE2E 7l Skt as

PMBus Protocol

1 7 1 1 8 1 1
SLAVE

S W | A|DATA | A | P
ADDRESS

Send byte protocol

1 7 1 1 8 1 8 1 1
SLAVE
S W | A| DATA | A [ PEC | A | P
ADDRESS

Send byte protocol with PEC

1 7 11 8 1 1
SLAVE

S R | A | DATA | NA | P
ADDRESS

Receive byte protocol

1 7 11 8 1 8 1 1
SLAVE

S R | A| DATA | A | PEC | NA | P
ADDRESS

Receive byte protocol with PEC

1 7 11 8 1 8 11
SLAVE COMMAND

S w | A A | DATA | A | P
ADDRESS CODE

Write byte protocol

1 7 11 8 1 8 1 8 11
SLAVE COMMAND

S w | A A | DATA | A | PEC | A | P
ADDRESS CODE

Write byte protocol with PEC
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COMPACT PCI POWER SUPPLY ADVANCED POWER SOLUTIONS

HAC300S SERIES:

PMBus Protocol

1 7 11 8 11 7 11 8 1 1
SLAVE COMMAND SLAVE

S w | A A | sr R | A | DATA | NA | P
ADDRESS CODE ADDRESS

Read byte protocol

1 7 11 8 11 7 11 8 1 8 1 1
SLAVE COMMAND SLAVE

S w | A A | st R| A | DATA | A | PEC | NA | P
ADDRESS CODE ADDRESS

Read byte protocol with PEC

1 7 1 1 8 1 8 1 8 1 1
SLAVE COMMAND DATA DATA

N W | A A A A|P
ADDRESS CODE LOW HIGH

Write word protocol

1 7 1 1 8 1 8 1 8 1 8 1 1
SLAVE COMMAND DATA DATA

S Wl A A A A | PEC | A | P
ADDRESS CODE LOW HIGH

Write word protocol with PEC

1 7 11 8 11 7 11 8 1 8 11
SLAVE COMMAND SLAVE DATA DATA

S w | A A | st R|A A NA | P
ADDRESS CODE ADDRESS LOW HIGH

Read word protocol

1 7 11 8 11 7 11 8 1 8 1 8 11
SLAVE COMMAND SLAVE DATA DATA

S w | A A | s R | A A A | PEC | NA | P
ADDRESS CODE ADDRESS LOW HIGH

Read word protocol with PEC

1 7 11 8 1 8 1 8 1 8 1 8 11
SLAVE COMMAND DATA DATA DATA

s WA A | COUNT=N | A A A .. AP
ADDRESS CODE 1 2 N

Write block protocol

1 7 11 8 1 8 1 8 1 8 1 8 1 8 11
SLAVE COMMAND DATA DATA DATA

S w | A A | COUNT=N | A A Al .. A | PEC | A | P
ADDRESS CODE 1 2 N

Write block protocol with PEC

1 7 11 8 1
SLAVE COMMAND
s w | A A
ADDRESS CODE
1 7 11 8 1 8 1 8 1 8 11
SLAVE DATA DATA DATA
Sr R | A | COUNT=N | A A A .. NA | P
ADDRESS 1 2 N
Read block protocol
1 7 11 8 1
SLAVE COMMAND
S w | A A
ADDRESS CODE
1 7 11 8 1 8 1 8 1 8 1 8 1 1
SLAVE DATA DATA DATA
Sr R | A | COUNT=N | A A Al .. A | PEC | NA | P
ADDRESS 1 2 N

Read block protocol with PEC
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COMPACT PCI POWER SUPPLY ADVANCED POWER SOLUTIONS

HAC300S SERIES:

PMBus C d
Code Name Protocol Data Format | Scope
00h PAGE Read/Write Byte Byte Common”’
03h CLEAR FAULTS Send Byte n/a Common
19h CAPABILITY Read Byte Byte Common
42h VOUT OV WARN LIMIT Read Word Linear™ Page”
43h VOUT UV _WARN_LIMIT Read Word Linear Page
4A4h I0UT_OC _WARN_LIMIT Read Word Linear Page
4Fh OT FAULT LIMIT Read Word Linear Page
51h OT WARN_LIMIT Read Word Linear Page
52h UT WARN LIMIT Read Word Linear Page
64h POUT _OP_WARN_LIMIT Read Word Linear Page
78h STATUS BYTE Read Byte Byte Page
7%h STATUS_WORD Read Word Word Page
74h STATUS vouTr Read Byte Byte Page
7Bh STATUS 10UT Read Byte Byte Page
7Dh STATUS _TEMPERATURE Read Byte Byte Page
7Eh STATUS CML Read Byte Byte Common
81h STATUS FANS 1 2 Read Byte Byte Common
S8Bh READ _VouTr Read Word Linear Page
8Ch READ 10UT Read Word Linear Page
8Dh READ TEMPERATURE 1 Read Word Linear Common
SEh READ TEMPERATURE 2 Read Word Linear Common
Vil READ AN -SPEED ] ReadWord Litea &
96h READ _POUT Read Word Linear Page
98h PMBUS REVISION Read Byte Byte Common
94h MFR_MODEL Read Block String Common
9Bh MFR_REVISION Read Block String Common
9Ch MFR_LOCATION Read Block String Common
9Dh MFR _DATE Read Block String Common
9Eh MFR_SERIAL Read Block String Common
AOh MFR_VIN _MIN Read Word Linear Common
Alh MFR _VIN_MAX Read Word Linear Common
A2h MFR _IIN MAX Read Word Linear Common
A3h MFR _PIN_MAX Read Word Linear Common
A4h MFR_VOUT _MIN Read Word Linear Page
ASh MFR_VOUT MAX Read Word Linear Page
AGh MFR _10UT MAX Read Word Linear Page
A7h MFR_POUT _MAX Read Word Linear Page
AS8h MFR_TAMBIENT MAX Read Word Linear Common
A% MFR_TAMBIENT MIN Read Word Linear Common
*] Common — #£35, 17 H
*2 Page — 77 Bl A4 E BT 9T —#ABEIRAE, o 4bap < 295V PAGE o GEIUI% BRI 4 E
*3 Linear — /2/Z/% 2 bytes,

HEEICAT 11 bits KN E S (Mantissa), L 2 fHEAFENEAGE+1023 ~-1024)

LSNESEY 5 bits #5158 Exponent), L 2 #HEKZE N HED/E(+15 ~ -16)

T CRATEE %04 Y = 2" Exponent * Mantissa

15 | 110 | 0

2’s Exponent 2’s Mantissa
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COMPACT PCI POWER SUPPLY

ADVANCED POWER SOLUTIONS

HAC300S SERIES:

00h | PAGE Read/Write Byte Byte Common
S ekt H Al TAEE
HVP450 HVP600
PAGEO 12V Module 12V Module
PAGE6 5Vsb Module 5Vsb Module
03h LCLEAR FAULTS iSend Byte in/a Lc‘ommon

JHbR B AIFTA £ STATUS #77256 Warning J% Fault ir7¢. & #JFPA Fault (&R & AV T, T CLEAR FAULTS ¢4
EHTRLE. 5 FaultWarn FYERFIZAFIERE, HI STATUS 7831 @ # i — e, Wi SMBALERTHE(HETE Fy LOW
FUEE PS_EN HYHE(Y @& E{T CLEAR_FAULTS

19h | CAPABILITY | Read Byte Byte Common
e, PMBus $EESTIRATTIAE

BIT DESCRIPTION MEANING

7 Packet Error Checking 1: #% Packet Error Checking

6:5 Maximum Bus Speed 01 : K {H % 400kHz

4 SMBALERT# 1: 4% SMBus Alert Response 177

3:0 Reserve 0

42h l VOoUT OV_WARN_LIMIT l Read Word Page

PEEEME, Al A (Warning) W (F, & B H BB I EE ER, KL T RE
STATUS_BYTE.NONE_OF THE ABOVE= 1

STATUS_WORD.VOUT = |

STATUS_VOUT. OV_WARNING = |

woe =

4. SMBALERT# =LOW_LEVEL

12V Module (PAGE0) 5Vsb Module (PAGE6)
HAC300 | 13.2V (0xd34d) 5.5V (Oxcac0)
43h | VoUT UV _WARN_LIMIT | Read Word Linear [V] Page

BEEREME, Folir IR EERR(Warning) A, & IR 1 BRI L3 E 0, RS TAE
1. STATUS_BYTE.NONE_OF THE_ABOVE = |

2. STATUS_WORD.VOUT = |

3. STATUS_VOUT. UV_WARNING = 1

4. SMBALERT#=LOW _LEVEL

12V Module (PAGEO) 5Vsb Module (PAGE6)

HAC300 | 10.8V(0xd2b4) 4.5V (Oxcad0)

44h | 10UT_OC_WARN_LIMIT | Read Word Linear [A] Page

PEERE(E, Foli B R (Waning) IR, EEiisnH EREAT LR e, M ETAE
1. STATUS_BYTE.NONE OF THE ABOVE=1
2. STATUS_WORD.IOUT= 1
3. STATUS_IOUT. OC_WARNING =1
4. SMBALERT#=LOW LEVEL

12V Module (PAGEO)

5Vsb Module (PAGE6)

HAC300 | 27.5A (0xdB70)

n/a
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COMPACT PCI POWER SUPPLY ADVANCED POWER SOLUTIONS

HAC300S SERIES:

4Fh | OT FAULT LIMIT | Read Word | Linear [T] Page
FEEESE, Ko Oring-FET 285 (Faul)fI (T, & Oring-FET MR ILRCE ERF, FBLITNE

1. STATUS_BYTE.TEMPERATURE = 1|

STATUS_TEMPERATURE .OT_FAULT = |

SMBALERT# = LOW_LEVEL

STATUS_BYTE. OFF = | (BEJF 15 (i)

RIS AHIZE OT_WARN_LIMIT B, )5 E #)5FRE. STATUS_BYTE.UINT_IS_OFF =0;

12V Module (PAGEO) 5Vsb Module (PAGE6)
HAC300 | 105°C (0x0069) /a

BAEE o

5Ih___| OT WARN LIMIT | Read Word | Linear (7] P
LEEEAE, F Oring-FET ##5 fE(Warn)AJ {4, ‘& Oring-FET B & K ILEE ([EHY, B8Rl TAE

1. STATUS_BYTE.TEMPERATURE = |

2. STATUS_TEMPERATURE .OT WARNING = |

3. SMBALERT#=LOW LEVEL

12V Module (PAGE0) 53V Module (PAGE1) 5Vsb Module (PAGE6)
HAC300 | 95°C (0x005f) 95°C (0x005f) n/a
64h | POUT OP_WARN_LIMIT | Read Word | Linear Page

HEEEME, RlitiBEd(Faul)iger, & BRI TPR R e ERE, BB TAE
4. STATUS_BYTE.IOUT OC =1

5. STATUS WORD.IOUT = |

6. STATUS_IOUT. OP_WARN = 1

7. SMBALERT#=LOW LEVEL

12V Module (PAGEO) 5Vsb Module (PAGE6)
HAC300 | 330W (0xfa94) n/a

78h | STATUS BYTE Read Byte Byte Page
HREEW f78%, B STATUS WORD H{EAir4H

BIT NAME MEANING

7 BUSY 0

6 OFF FERi AR L

5 VOUT OV 3 3R i I B R

4 IOUT OV B 5 2F I B

3 VIN UV RS PN

2 TEMPERATURE H# RS R, 55 STATUS TEMPERATURE

1 CML #EmIRSLE, 5FR STATUS_CML

0 NONE_OF THE ABOVE JELL AR B 4, BB AR A STATUS_WORD JE15
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COMPACT PCI POWER SUPPLY

ADVANCED POWER SOLUTIONS

HAC300S SERIES:

| Read Word | Word Page

79h | STATUS WORD

IREEE 2

BIT NAME MEANING

15 VOUT b BB, §E5 STATUS_VOUT
14 IOUT 8 B A i BRSO, 26 STATUS_IOUT
13 INPUT 0

» MER 0

H POWER GOOD# NC

10 FAN 3R ER R, §ER STATUS _FAN

9 OTHER 0

8 UNKNOW 0

7 BUSY

6 OFF

5 VOUT OV

4 IOUT_ OV [5 STATUS_BYTE

3 VIN UV

2 TEMPERATURE

1 CML

0 NONE OF THE ABOVE

74h STATUS_VoUT Read Byte Byte Page
BIT NAME MEANING

7 OV-EAULT 0

6 OV_WARNING i AR AR =7 VOUT_OV_WARN_LIMIT
5 UV_WARNING g EE EE ¥ = VOUT _UV._WARN_LIMIT
4 UV-FEAULT 0

3 0

2 0

1 0

0 0

7Bh STATUS_I10oUT Read Byte Byte Page
BIT NAME MEANING

7 OC-FAULT 0

6 OC-LV-FAULT 0

5 OC_WARNING R T S IOUT_OC_WARN_LIMIT
4 UC FAULT 0

3 0

2 0

1 OP FAULT 0

0 OP_WARNING EfHThE Y S POUT_OP. WARN LIMIT
7Dh STATUS TEMPERATURE | Read Byte Byte Page
BIT NAME MEANING

7 OT FAULT Oring-FET 3B 8 &1 OT FAULT LIMIT

6 OT WARNING Oring-FET 3B/ 8 & OT WARN_LIMIT

5 UT-WARNING

4 UT FAULT

3

2

1

0
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COMPACT PCI POWER SUPPLY

ADVANCED POWER SOLUTIONS

HAC300S SERIES:

7Eh | STATUS _CML Read Byte Byte Common

BN EFAEPS BRI RIERE, BR T A ATHEESN, R BT AR
1. STATUS BYTE.CML=1
2. SMBALERT#=LOW _LEVEL

BIT NAME MEANING

7 UNSUPPORT COMMAND FREIEIL S HBATEE T

6 UNSUPPORT DATA TEE AT PAGE [t S AR, SRR HEEA

5 PEC_FAIL #¥ H, System Management Bus Specification Rev 1.1

4

3

2

+ COMM OTHER

0

81h | STATUS _FANS 1 2 Read Byte Byte Common

ENE RIS 2 SR E ORI, BRTZATE0Es, Bl BT A
3. STATUS_BYTE.NONE OF THE ABOVE=1

4. STATUS_WORD.FAN= 1

5. SMBALERT#=LOW_LEVEL

BIT NAME MEANING

7 FAN1 FAULT & HaiEs e b B AT, (%Y 80%HE

6

5 FAN1_WARNING & B R CE E A TR, (A REHERT 80%HF

4

3 EANI-OVERRIDDEN

2

1

0

8Bh | READ VoUT | Read Word | Linear | Page
EHL H 7 PAGE HYEE BEH

8Ch | READ 10UT | Read Word | Linear | Page
EHLH 7l PAGE HYEJi{H

8Dh | READ TEMPERATURE 1 | Read Word | Linear | Page
SFIHLE Al PAGE (Y Oring-FET JE{E

8Eh l READ _TEMPERATURE 2 l Read Word l Linear | Common
SHHUH RIPETEREDRE(C)

90h | READ _FAN SPEED 1 | Read Word | Linear | Common
S E AR

96h | READ _POUT | Read Word | Linear | Page
I H 7] PAGE (ThE{E

98h | PMBUS_REVISION | Read Byte | Byte | Common

FHZ > PMBus Specification Part I Revision 1.1 / Part IT Revision 1.1

HAC300 | Ox11
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COMPACT PCI POWER SUPPLY ADVANCED POWER SOLUTIONS

HAC300S SERIES:

94h | MFR_MODEL Read Block String Common
T

HAC300 | HAC300S-D120E

9Bh | MFR_REVISION Read Block String Common
R AR A BTHEHR A

HAC300 | 0A.0A

9Ch l MFR_LOCATION Read Block String Common
A

HAC300 | Kaohsiung, TW

9Dh | MFR _DATE Read Block String Common
EEHER ####83%%
it - 4,88 - H, %% - H

HAC300 | 20120130

9Eh | MFR_SERIAL Read Block String Common
FERHFFIE ##8$%%%%
- 4, $8 - MR, %%%% - FUKR

HAC300 12050001

AOh LMFR VIN_MIN LRead Word LLinear LCommun
fRe/ N A\ B E B EE

HAC300 | 90V (0xf8b4)

Alh l MFR _VIN_MAX Read Word Linear Common
e K A\ BHE B R

HAC300 | 264V (0xfal0)

A2h | MFR _IIN_MAX Read Word Linear Common
B ABUE B

HAC300 | 4.17A (0xd10b)
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COMPACT PCI POWER SUPPLY

ADVANCED POWER SOLUTIONS

HAC300S SERIES:

A3h | MPFR_PIN MAX

Read Word Linear Common

K A BEDE
HAC300 | 375W (0x0232177)
A4h | MFR VOUT MIN Read Word Linear | Page
/N L EEUE R

12V Module (PAGEO) 5Vsb Module (PAGE6)
HAC300 11.16V (0xd2ca) 4.84V (0xcabc)
AS5h l MFR VOUT_MAX Read Word Linear | Page
e K T B

12V Module (PAGEO) 5Vsb Module (PAGE6)
HAC300 | 12.83V (0xd335) 5.34V (0xcaac)
A6h | MFR _I0UT MAX Read Word Linear | Page
K EE R

12V Module (PAGEO) 5Vsb Module (PAGE6)
HAC300 | 25A (0xdb20) 2.5A (0xc940)
A7h LMFR POUT MAX LRead Word LLinear LPage
e K E TR

12V Module (PAGE0) 5Vsb Module (PAGE6)
HAC300 | 300W (0xfa58) 12.5W (0xf819)
A8h | MFR_TAMBIENT MAX Read Word Linear Common
R AP UE R
HAC300 | 50°C (0x0032)
A% | MFR_TAMBIENT MIN Read Word Linear Common

/N TAFBRR AR RS

HAC300 | -5°C (0x07fb)
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