H HITRON

KEY POWER (P reme brive
SUPPLIES LIMITED EX14 1SE

UNIVERSAL AC INPUT HARMONIC CORRECTION AC-DC HOT-SWAP
CompactPCI SERIAL SINGLE OUTPUT WITH STANDBY 312 WATTS
ACTIVE CURRENT SHARING SWITCHING POWER SUPPLIES

HAC300S SERIES

SPECIFICATION

FEATURES:

312W 3U X 8HP EUROCARD PACKAGE
WIDE OPERATING TEMPERATURE RANGE
OF -40°C TO +70°C

MEET IEC 61000-3-2HARMONIC CORRECTION
N+1 REDUNDANCY/HOT-SWAPPABLE
80 Plus GOLD EFFICIENCY

ACTIVE CURRENT SHARING

PMBus COMMUNICATION

FULLY COMPLIANT WITH PICMG

INPUT SPECIFICATION
Input Voltage: Typ. 90-264Vac.
Power Factor Correction: Meet Harmonic Correction
IEC 61000-3-2.Power Factor typ. 0.98-0.99.
Input Connector: FCI 51939-667LF.
Input Frequency: 47-63Hz.
Inrush Current: 5.3Arms at 230Vac.
Input Current: 3A at 115Vac/1.5A at 230Vac.
Dielectric Withstand: Meet IEC 60950-1 regulation.
EMI: Meet EN 55022 / FCC Class B.
Hold-up Time: 18mS at 115 & 230Vac.
Leakage Current: Less than 0.7mA at 230Vac.
Power Fail Signal: Available at [FAL#] pin.
Remote ON/OFF: Available.
Status LED: <Green> means valid input voltage.
<Red> means a critical fault.
<Green> means DC OK.
Thermal Protection (OTP): Installed NTC and
thermostat for thermal sensor at [DEG#] pin.

OUTPUT SPECIFICATION

Output Voltage: See Ratings Chart.

Output Current: See Ratings Chart.

Output Wattage: Typ. 312W continuous.

Output Connector: FCI 51939-667LF.

Line Regulation: Typ. 1%.

Load Regulation: VO1 Typ. +1%./ Standby Typ. +5%

Noise & Ripple: Typ. 1% peak to peak.

OVP: Built-in at all outputs.

Adjustability: Available for VOL1.

Remote Sensing: Available for VO1.

DC OK: Available for VO1 & +5Vsb.

Hot-Swap: Available.

N+1 Redundancy: Installed with internal OR-ing diodes

at all outputs for N+1 redundancy operation.

Current Sharing: Active current sharing at VOL1.

Overload Protection (OLP): Fully protected against output
overload or short circuit. OLP set at 120-130% peak
current at 115Vac. Consult the factory for special
OLP setting.

GENERAL SPECIFICATION

Efficiency: Typ. 90% at 230Vac.

Switching Frequency: 85-100K Hz.

Circuit Topology: LLC circuit.

Transient Response: Peak transient less than 134mV and
recovers within 0.5mS after 25% load-change.

Safety Standard: IEC 60950-1 Class I.

Construction: 3U X 8HP CompactPCI format.
Front Panel with Extractor handle.

Operating Temperature: -40 °C to +70 °C (see note 3),
derate linearly from 100% power at +50 °C to
60% power at +70 °C (Refer to derating curve).
Storage Temperature: -45 to +85 °C.
Cooling: At least 200 LFM moving air is required to achieve
full rating power 312W in a confined area.
Power Density: 5.7 Watts/ Cubic Inch.

NOTE: (1)All measurement are at nominal input, full load and +25°C unless otherwise specifications.
(2)Due to requests in market and advances in technology, specifications subject to change without notification.
(3)A warm-up time 10 minutes is required after cold start at temperature from -40 °C to +0°C.
(4)Tantalum capacitors connected to system is suggested for bettering Ripple & Noise against operating temperature from -40°C to +0°C.
(5)125 degree C OS-CON Long-life Solid capacitors are installed in secondary y circuits.
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QUAD OUTPUT

MAIN VOlx@=0 STANDBY VO2x©
MODEL NO. ) .
Min. Typ. Volt. Max. Peak Min. Typ. Volt. Max. Peak
HAC300S-D120E 0A 25.0A 12Vv 25.0A 28.0A 0A 2.5A 5V 2.5A 3.0A
Symbol: """ OVP built-in. "@" Adjustable. "#" Remote sensing. "=" Active Load Sharing. ."®" Installed with Or-ing diode.

Remark: 1.Peak load less than 60sec. with duty cycle <10%.

2.Max. load is the continuous operating load of each rail. But the max. load of each rail can't be drawn from all outputs at the same time.

3.Please consult the factory if you have the special min load request of VO1.

OUTPUT VOLTAGE / CURRENT RATINGS CHART

MECHANICAL DIMENSIONS: MM [INCHES]

WEIGHT: 710 g (25.1 Oz.)

°C
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INPUT & OUTPUT CONNECTORS PIN ASSIGNMENT
P1 P2 P3 P4 P5 D1 D2 D3 D4 D5 D6 P6 P7 P8 P9
N/A FAL PS_P COM DEG 5Vsh
C1 Cc2 C3 C4 C5 C6
N/A N/A COM A0 ALERT | 5Vsb
LINE |NeuTRaL| GND | N/A | NA | BI B2 B3 B4 B5 B6 | com | com | YOI | VOl
' +12Vv +12V
N/A 12VCS | PSON Al SCL COM
Al A2 A3 A4 A5 A6
N/A -VS +VS A2 SDA EN
Remark: mating connector FCI 51940-350LF
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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 0011 010 0001 100 1010 010
0 1 1 0011011 0001 100 1010 011
1 0 0 0011 100 0001 100 1010 100
1 0 1 0011 101 0001 100 1010 101
1 1 0 0011 110 0001 100 1010 110
1 1 1 0011 111 0001 100 1010 111

Alert Response

EREEHFEENG, BAE SMBALERT# A SEMIA 5 18 E T FFH 245,

1% #5814 Receive byte protocol (slave address with R/W bit = 0x19) 28722 E 4K A= RIW 177T),

BTGB F1E, ZEZ I SMBALERTH#AA,

WEEENIE ZHBEZHESEHISTATUS BYTE SIS, #BI7E& £ EAEA,

A1 STATUS_BYTE/STATUS_WORD HV75T, &5/ ERINEE 77475 FIOJERZ LR,

EafFE AL FEEE R L SMBALERTHASEAF,

AT BTBFETE, RHEBETHE, ARG RAIERRLIE AT BRERET79/E EF SMBALERTH EEAC 43 11
ENEE a5 kRS 5IS, BELEE/REE R E 5% SMBALERT#,

F#CLEAR_FAULTS L Z4 A8, 35002 PS_EN_OUT TN ol Bl 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 1 1 8 11
SLAVE

S R|A|DATA [ NA | P
ADDRESS

Receive byte protocol

1 7 11 8 1 8 11
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

Hitron Electronics Corporation. B4-11, P.O. Box 26-110 Kaohsiung Export Processing Zone Kaohsiung 806 Taiwan

TEL: 886-7-8210410/FAX: 886-7-8419917, 886-7-8210511/E-mail: sales@hitron-e.com/Web-site: www.hitron-e.com

-3-

Edited on May 1, 2015



PMBus Protocol

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

S w | A A | sr 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
S 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 w | 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 | sr 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 | sr 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 w | A A | COUNT=N | A A Al .. 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
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1 7 1 1 8

SLAVE COMMAND
s w | A
ADDRESS CODE
1 7 11 8 8 1 8 1 8 11
SLAVE DATA DATA DATA
sr R | A | COUNT=N A A NA | P
ADDRESS 1 2 N
Read block protocol
1 7 11 8
SLAVE COMMAND
s w | A
ADDRESS CODE
1 7 11 8 8 1 8 1 8 1 8 11
SLAVE DATA DATA DATA
sr R | A | COUNT=N A A A | PEC | NA | P
ADDRESS 1 2 N
Read block protocol with PEC
PMBus Command
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™s Page™?
43h VOUT_UV_WARN_LIMIT Read Word Linear Page
4Ah 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
6Ah POUT_OP_WARN_LIMIT Read Word Linear Page
78h STATUS BYTE Read Byte Byte Page
79h STATUS_WORD Read Word Word Page
7Ah STATUS VOUT Read Byte Byte Page
7Bh STATUS IOUT 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
8Bh READ_VOUT Read Word Linear Page
8Ch READ_IOUT Read Word Linear Page
8Dh READ TEMPERATURE 1 Read Word Linear Common
8Eh READ TEMPERATURE 2 Read Word Linear Common
90h READFAN-SPEED-1 Read-Werd Linear Commen
96h READ_POUT Read Word Linear Page
98h PMBUS_REVISION Read Byte Byte Common
9Ah 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
Adh MFR_VOUT_MIN Read Word Linear Page
ASh MFR_VOUT_MAX Read Word Linear Page
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A6h MFR_IOUT_MAX Read Word Linear Page

A7h MFR_POUT_MAX Read Word Linear Page
A8h MFR_TAMBIENT MAX Read Word Linear Common
A%h MFR_TAMBIENT _MIN Read Word Linear Common

*1 Common — 75, F 7 H
*2 Page — 7 H BRI E T —4 B FRA, 4L 7 S PAGE F 55N 15732 Bl 1A T4 (8
*3 Linear — £Z/&% 2 bytes,
F gAY 11 bits fACZE T2 #i(Mantissa), L 2 77 n A g/ (+1023 ~ -1024)
SFIIEET 5 bits BASEIEXponent), L 2 A G E #g/E(+15 ~ -16)
A CERIE BT %04 Y = 2°Exponent * Mantissa

15 | 11 | 10 | 0

2’s Exponent 2’s Mantissa
00h | PAGE Read/Write Byte | Byte Common
S I# BRI TEH

HVP450 HVP600

PAGEQO 12V Module 12V Module
PAGE6 5Vsh Module 5Vsh Module
03h | CLEAR_FAULTS | Send Byte | n/a | Common

bR B HIATATE STATUS Bi{F25#Y Warning ¥ Fault fiz 7. & EEJRE Fault (6 mid fEsh A T, T2 CLEAR_FAULTS €4 &F
GEHEE). & FaulyWam BIRFAIIAEAER, R STATUS BI{ES & #l—2GRE, W SMBALERTHAE( 5% TE £ LOW
e PS_EN QT g {T CLEAR_FAULTS

19h | CAPABILITY | Read Byte | Byte Common
ffEZE PMBus 255 7R IRE

BIT DESCRIPTION MEANING

7 Packet Error Checking 1: Z$% Packet Error Checking

6:5 Maximum Bus Speed 01 : FAR (il H e 400kHz

4 SMBALERT# 1: %% SMBus Alert Response 77E

3:0 Reserve 0

42h | VOUT OV WARN_LIMIT | Read Word | Linear [v] Page

BEECEE, Aol eEEER(Wamning) e, & BRI BB AN ILRCEER, B8 TRE
1. STATUS_BYTE.NONE_OF_THE_ABOVE =1

2. STATUS_WORD.VOUT =1

3. STATUS_VOUT. OV_WARNING =1

4.  SMBALERT#=LOW_LEVEL

12V Module (PAGEQ) 5Vsb Module (PAGES6)
HAC300 | 13.2V (0xd34d) 5.5V (Oxcac0)
43h | VOUT_UV_WARN_LIMIT Read Word | Linear [V] Page
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DEEETEME, Folii (R EE R (Warning) AR, & BB 5 B R/ N BE R B (BT, R 2D T
1. STATUS BYTE.NONE_OF THE_ABOVE =1

2. STATUS_WORD.VOUT =1

3. STATUS_VOUT. UV_WARNING = 1

4.  SMBALERT# = LOW LEVEL

12V Module (PAGEO) 5Vsb Module (PAGES)
HAC300 | 10.8V(0xd2b4) 4.5V (Oxca40)
4ah | 10UT OC WARN LIMIT | Read Word | Linear [A] Page

BLEE(E, Rl i SR (Wamning)F9 R, & i BRI L E e (B, MBI TNE
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 (PAGEQ) 5Vsb Module (PAGES6)
HAC300 | 27.5A (0xdB70) n/a
4Fh | OT FAULT LIMIT | Read Word Linear [ ] Page

L3, Ky Oring-FET 2835 & (Fault)iy (54, & Oring-FET JRFE RN BLELEER, KBl TS
1. STATUS BYTE.TEMPERATURE =1

STATUS_TEMPERATURE .OT_FAULT =1

SMBALERT# = LOW_LEVEL

STATUS_BYTE. OFF = 1 (E&F4#HZ 1F# )

EEREAHIZE OT_WARN_LIMIT 0%, ZB5J55 E #hFHEH. STATUS_BYTE.UINT_IS_OFF = 0;

ok own

12V Module (PAGEQ) 5Vsb Module (PAGES6)

HAC300 | 1057 (0x0069) nla

51h | OT_WARN_LIMIT | Read Word | Linear [C] Page

BLE%EAE, Fy Oring-FET H#5 & (Wamn) iR (i, & Oring-FET JHFE A Eas & EEF, B ZLI T A
1. STATUS_BYTE.TEMPERATURE =1

2. STATUS_TEMPERATURE .OT_WARNING = 1

3. SMBALERT#=LOW LEVEL

12V Module (PAGEO) 53V Module (PAGEL) 5Vsh Module (PAGES)
HAC300 | 95°C (0x005f) 95°C (0X005) va
6Ah | POUT OP WARN LIMIT | Read Word | Linear Page

BERREE, Rl A (Faul) I T, EEIRM IR AR L3R B, F8LT A
4. STATUS BYTE.IOUT_OC =1

5. STATUS_WORD.IOUT =1

6. STATUS_IOUT. OP_WARN = 1

7. SMBALERT#=LOW LEVEL

12V Module (PAGEQ) 5Vsh Module (PAGES6)
HAC300 | 330W (0xfa94) n/a
78h | STATUS BYTE | Read Byte | Byte Page
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IRAERT77ES, By STATUS_WORD F{Efir4H

BIT NAME MEANING
7 BUSY 9

6 OFF fErgm A -

5 VOUT_ 0oV 88 A B SR R

4 IOUT OV M A SR

3 VIN_UV 58 A Al (R EE R

2 TEMPERATURE Mg RE, 5 A STATUS_TEMPERATURE

1 CML ME A AT, FEA STATUS_CML

0 NONE_OF THE_ABOVE JELA RSB E 4, AT ~FE % STATUS_WORD J##5
79h | STATUS WORD | Read Word | Word Page
IREE s

BIT NAME MEANING

15 VOUT M ERREY, FEA STATUS_VOUT

14 IOUT WU ERIIERT, 51 STATUS_IOUT

13 INPUT 0

12 MER 0

1 POWER GOOD# NC

10 FAN 4 BUREESE, 515 STATUS_FAN

9 OTHER 0

8 UNKNOW 0

7 BUSY

6 OFF

5 VOUT OV

4 IoUT_OvV [§ STATUS_BYTE

3 VIN_UV

2 TEMPERATURE

1 CML

0 NONE_OF THE ABOVE

7ah | STATUS vouT | Read Byte | Byte Page
BIT NAME MEANING

7 OV-FAULT 0

6 OV_WARNING EiHEE Y = VOUT_OV_WARN_LIMIT

5 UV_WARNING EiHEE Y = VOUT_UV_WARN_LIMIT

4 UV-_FAULT 0

3 0

2 0

1 0

0 0

7Bh STATUS_IOUT | Read Byte Byte Page
BIT NAME MEANING

7 OC FAULT 0

6 OC LV-FAULT 0

5 OC_WARNING iR Y S IOUT_OC_WARN_LIMIT

4 YC FAULT 0

3 0
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o

OP_FAULT 0
0 OP_WARNING E TR 2 = POUT_OP_WARN_LIMIT
7Dh STATUS TEMPERATURE | Read Byte Byte Page
BIT NAME MEANING
7 OT_FAULT Oring-FET B /&8 =5 OT_FAULT_LIMIT
6 OT_WARNING Oring-FET B % =7 OT_WARN_LIMIT
5 UT-WARNING
4 YT FAULT
3
2
1
0

7Eh | STATUS CML | Read Byte | Byte Common
MR FAS Y AR BRI, BR T B2 AT ES N, BB LI AE

1. STATUS BYTE.CML=1

2. SMBALERT#=LOW_LEVEL

BIT NAME MEANING

7 UNSUPPORT_COMMAND FKEEIL S ESE A

6 UNSUPPORT_DATA TEE H PAGE Jtan S5~ #%2, &R

5 PEC_FAIL & H, System Management Bus Specification Rev 1.1

4

3

2

1 COMM-OTHER

0

8lh | STATUS FANS 1 2 Read Byte | Byte Common

BRI 2 R R E IR, PR T Z AT, B R LT
3. STATUS_BYTE.NONE_OF THE_ABOVE =1

4. STATUS_WORD.FAN=1
5. SMBALERT#=LOW_LEVEL

BIT NAME MEANING

7 FAN1 FAULT & H R EVRRE B B AT UMY, (K ERET{E AT 80%HHF

6

5 FAN1 WARNING & H AR BT AT, (RS TERY 80%0F

4

3 FAN1 OVERRIDDEN

2

1

0

8Bh | READ_VOUT | Read Word | Linear | Page
Y E A PAGE HYEFE(E

8Ch | READ_IOUT | Read Word | Linear | Page
SHL H B PAGE V&R {E

8Dh | READ_TEMPERATURE_1 | Read Word | Linear | Page
B HY H 57 PAGE {9 Oring-FET B FE{E

8Eh | READ_TEMPERATURE_2 | Read Word | Linear | Common

SR H A A ESER TR (°0)
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9h | READ FAN SPEED 1 | Read Word | Linear

| Common

AR ] i

9%6h | READ POUT | Read Word | Linear

| Page

SEHLH A PAGE fYRE

98h | PMBUS_REVISION | Read Byte | Byte

| Common

FHZE A PMBuUSs Specification Part | Revision 1.1 / Part 1l Revision 1.1

HAC300 | Ox11

9Ah | MFR_MODEL Read Block String

Common

PEIEH

HAC300 | HAC300S-D120E

9Bh | MFR_REVISION Read Block String

Common

BERGRRAR ETHEHRAR

HAC300 | 0A.0A

9Ch | MFR_LOCATION Read Block String

Common

A

HAC300 Kaohsiung, TW

9Dh | MER DATE Read Block String

Common

4eREHER #HHES%%
#iH - £, 8- B, %% - H

HAC300 | 20120130

9Eh | MFR_SERIAL Read Block String

Common

BT ##$$%%%%
#- A, $$ - B, %%%% - K

HAC300 | 12050001

AOh | MFER_VIN_MIN Read Word Linear

Common

B/ Ny N EFUE BB R

HAC300 | 90V (0xf8h4)

Hitron Electronics Corporation. B4-11, P.O. Box 26-110 Kaohsiung Export Processing Zone Kaohsiung 806 Taiwan
TEL: 886-7-8210410/FAX: 886-7-8419917, 886-7-8210511/E-mail: sales@hitron-e.com/Web-site: www.hitron-e.com

-10-

Edited on May 1, 2015



Alh | MFR_VIN_MAX Read Word Linear Common
A A KEE SRR
HAC300 | 264V (0xfal0)
A2h | MER_IIN_MAX Read Word Linear Common
BN A E B
HAC300 | 4.17A (0xd10b)
A3h | MFR_PIN_MAX Read Word Linear Common
R ABHE DR
HAC300 | 375W (0x0232177)
Adh | MFR_VOUT _MIN Read Word Linear | Page
/N R E BB

12V Module (PAGE0) 5Vsbh Module (PAGES6)
HAC300 11.16V (Oxd2ca) 4.84V (Oxca6c)
Ash | MER VOUT MAX Read Word Linear | Page
R HHEEE B

12V Module (PAGEQ) 5Vsb Module (PAGES6)
HAC300 | 12.83V (0xd335) 5.34V (Oxcaac)
Ab6h | MFR_IOUT_MAX Read Word Linear | Page
R e R

12V Module (PAGE0) 5Vsbh Module (PAGES6)
HAC300 | 25A (0xdb20) 2.5A (0xc940)
A7h | MFR POUT MAX Read Word Linear | Page
AHHEHE DR

12V Module (PAGEQ) 5Vsb Module (PAGES6)
HAC300 | 300W (0xfa58) 12.5W (0xf819)
A8h | MFR_TAMBIENT_MAX Read Word Linear Common

AR CEBRIR S E R

HAC300 | 50°C(0x0032)
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A9h

| MFR_TAMBIENT MIN Read Word Linear Common

/N TAEBBREUE S

HAC300

-5°C (0x07fb)
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