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1.0 Input Characteristics GINEF4)
1.1 Input Voltage Range CGMINEBEIEE)
180Vac to 264Vac, single phase.

ACVAN LGy 180-264 1R, AR
Tablel. Input Voltage Range

FE LAABETE
RANGE MINIMUM NORMAL MAXIMUM UNITS
High Range 180 200-240 264 vVrms

1.2 Input Frequency Range CiNSRZIEE)

Frequency Range: 50/60Hz

BRI 50/60 Hifi 2%
1.3 Input current CGGINEER)

Maximum steady state input current shall be less than 6.3A RMS .

BTSN BB T 6.3A
1.4 Inrush current GRBER)

Power supply inrush current shall be less than the ratings of its critical components (including bulk
rectifiers, fuses, and surge limiting device) under all conditions of line voltage of Section 1.1.

7E L1 BN BESE TS, FIE VRIS B L AU T RS O BUE . CEARRERMT . DRI 22 IR B
LN & DN

1.5 Power Efficiency:(BEX )

70% min. at full load and normal AC input.
HRAKAERL 70%

1.6 Standby Consumption

AC input power should not exceed 3W under +5VSb /0.3A , at 230Vac/50Hz.
230V/50Hz. {¥+5Vsh i 1%k 0.3A T, AU A HIEI A 3W.
1.7 Harmonic Current GEJER)

(1) The harmonic of the power line and neutral current shall comply the standard IEC61000-3-2 for class
D equipment.

W LN 5 A IEC61000-3-2 D AR#EER
(2) Measurement shall be performed at 75W input power and full output load, Input voltage shall be
230Vac/50Hz or 220V/60Hz

I RLAE 75 FUA N D2 A4 th A7 8 R 1EAT, SN FLE Rl 230V/50Hz BL 220V/60HZ .

2 Output Characteristics ( #i 44 )

2.1 Static output characteristics ( #7558 H4$ 1% )
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Table2. Static output characteristics

xR 2.BSAHEE
Output Load Ripple & Noise
Regulation
Voltage Min Max Surge Max mV P-P
+5V 0.2A 14A +/- 5% 50mV
+12V 1.0A 20A +/- 5% 120mV
+5VSb 0.05A 2A +/- 5% 50mV
+3.3V 0.5A 8A +/- 5% 50mV
-12V 0A 0.3A +/- 10% 120mV
At 35°C
7E 35 IR

(1) The total combined 3.3V&5V power shall not exceed 80W.
3.3V Ml 5V Bt & tH A D) AN 80 FLAF

(2) The total combined 3.3V/5V/+12V power shall not exceed 290W.
12V&3.3V&S5V Bk & th M DR AN 290 FLAF

(3) The continuous output power shall not exceed 300W.

RS RS B D R AN 300 FLAF
at 45°C The continuous output power shall not exceed 240W.

TE 45 FRIRFEARAF T, HVRFFSE S DI AN I 240 Tk
(4) The output power shall derating 2% per degrade at ambitious higher than 35°C.
MR B 35°C /eI 1, R4 2%
(5) Ripple and noise test should at180V-264V/47Hz-63Hz input condition.
SR AR 75 B AE 180V-264V/4THZ-63Hz 411 Filk4T
(6) Under voltage/Over voltage test should at 70% Full load.
IREDE I 75 2 F 7000 61480 T #E4T
(7) Brownout and Recover test should at 50% Full load.
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HL S A DA S S ALK 75 EAE 50% B B A% A T 2EAT

2.2 Cross-load regulation ( XX gk iHER )

Table3.Cross Regulation (UNIT: A)

RME3.XXAH

Range +5V +12V -12Vv +3.3V +5Vsb
1 0.2 1.0 0.1 0.5 0.05
2 14.0 17.2 0.3 3.03 2.0
3 7.0 20.0 0.1 4.94 15
4 10.72 17.3 0.2 8.0 2.0
5 5.3 8.5 0.3 4.0 1.0
6 8.0 6.7 0.2 6 15

Notes: A 0.1uF ceramic disk capacitor and 10uF tantalum capacitors should be put across output
terminals during ripple & noise test. The oscilloscope bandwidth is set at 20 MHz and co-axial probe
will be used to measure it.

R RGO R I, B o R IFIRC 0.1 flikhr b 8 R A AN 10 ki fH i %Y . TR as iy S LN 20
Jeif, T [F R S g AT &

2.3 Dynamic Load

The following transient loads are to be applied to the output. The waveform shall be a square
wave with the slope of the rise and fall at 0.1A/us. The square wave shall have a frequency 50Hz to
10KHz with a duty cycle of 10 to 90%.

DA Bhas S f i LT HE A0 0.1A/us, IR T AR A 50Hz 3] 10KHz, (575 EE A 10%3] 90%

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

ot F T AN B T SR 2 R R BR 1 o

Table4. Dynamic Load Step Sizes

Ri% 4. B RER
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NOM. OUTPUT | CURRENT | CURRENT STEP LOAD TRANSIENT
VOLTAGE (VDC) Imin Imax CHANGE (%) TOLERANCE (%)
+5.0 0.2A 14A 30 +5
+12.0 1.0A 20A 40 +5
+3.3 0.5A 8 A 30 +5

(Adding external capacitor: 5V/10000uF, 12V/10000uF, 3.3V/10000uF, -12V/350uF, 5Vaux/350uF)
(AN N ZE: 5V/10000uF, 12V/10000uF, 3.3V/10000uUF, -12V/350uF, 5Vsb/350uF )

2.4 Capacitive Load ( B4 MAE )

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

HIVR S BEAE R 2 T RILE BT 5 IRAE R FRL RIS AT, IR A i R I RAT DA R FL A

Table5. Output Capacitive Loads

RESAHBEAR
Capacitive Load
+12V 10000pF
+5V 10000pF
+3.3V 10000pF
-12V 350pF
+5VSb 350pF

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

PG LA i Y A AR G P B
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3.0 Protection ( &%)

3.1 Over Voltage Protection (i E{R$F)

5V:7V max, 12V: 16V max, 3.3V: 5V max.

5V far i e iR 7V, 12V i e oK 16V, 3.3 AR H i e UK BV
3.2 Short Circuit Protection ((88%{R3P)

The main output shall shut down and latch off for shorting +5V, +12V, -12V or +3.3V rails to DC-return
and shorting.

5V i 12V 4. -12Vv . 3.3V fnhi R ORy HABAE, 7 PS_ON A7 =i B 5 4 RETT AL

3.3 Over Power Protection ( X ZhREH )

Any output shall not exceed requirement of the table. Otherwise, the unit would shut down.
AN FRIER. HAh, HIEROCH

Table6. Over Power Protection

FHE6. A hREF

Input Voltage 230VAC/50Hz
OPP Range(Output Power) 315W~390W

3.4 Reset after shutdown

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

2 Y R G R o R BRI T E BISCHURAS NG, DR B0 N A 5 5 3 B AT 945 54
PR )G 30 M B AL, thAh, BZim iR IWE, BAEIRESRAE 30 A = A7 .

4 Time Sequence ( BYF )

VAC

PE_ONZ

1«
1
1
1
- 1
i
- 1
e T
+12.“'IDC ———————————————————————————————
+5 DT Cutputs FI -
+3.3WDC B - R ——— r—-
3 1
I
1

PWR_OK

PWR_OK Senge level = 95% of nominal T1: Power-on fime
TZ: RIge time
T3 PWR_OK dalay
T4 PWR_OK rise tme
T3: AC loss to PWR_OK hold-up tme
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4.1 Power-on time T1 ( FFHLEFEIT )

The power-on time is defined as the time from when PS_ON# is pulled low to when the+12 VDC, +5
VDC, and +3.3 VDC outputs are within the regulation ranges specified in Section 2.1. The power-on time
shall be less than 500 ms.

FEHUR ] X M PS_ON B A FL~F- 20 H F Heik 21 15 F R Va Bl Y, ELI E) /T 500ms.
4.2 Rise time T2 ( EFHRET2)

The output voltages shall rise from <10% of nominal to within the regulation ranges specified in

Section 2.1 within 0.1 ms to 20 ms.
i HELE R AE 20 ZAPEF R N A 10% EJF 2 I RV Y, H B AR AR GEZN T 0.1ms.

4.3 PWR_OK delay T3 (PGEEREYal)

The Power Good signal shall have a turn-on delay of at least 100mS but not greater than 500 mS from
the time the 3.3V and +5V output has reached their minimum regulation level.
M 3.3V F+5V i B R GA B IR JE I, HIRTE7E 100 ZF> 3] 500ms 2 [A% i PWR_OK {55 .

4.4 PWR_OK rise time T4 ( PG LA ET4 )

The Power Good signal shall have a rise time (measured from the 10% point to the 90% point) of less
than 10 milliseconds.
PWR_OK {55 L Ftf Al (A HL K 10%%] 90% I &) N/hF 10 ZF5.,

4.5 AC loss to PWR_OK hold-up time T5(PG{E 5 R &)

The Power Good Signal shall remain an up level for at least 10msec after AC power is removed and
shall go to a down level before the 3.3V or +5V falls below their regulation limit.
This test will be performed at the AC 230V 50Hz.(80% of full load)

FETTHMWIITfS, PWR_OK RifRHFZ/D> 10 M A, FFRAE 3.3 fREG+5 R4 i R G 1 2 A/ . bl
WIEAT I 230V/50HZ (80%Hiil #4414 T k4T

4.6. Power Fail Delay Time T6 (% Hi ZE3E i+ 8])

The Power _Down warning signal at least 500 usec shall have a power Good Signal change Low
Voltage to the 3.3V or +5V falls below their regulation limit.
FET L RHLE, PWR_OK {55 /4L 5V B 3.3V Wi fi th L IR VE I B4 i, ELIMRG I (8] A>T 0.5 =70

4.7 Power OK (POK)

The power supply shall provide a “Power Good” signal to reset system logic, indicate proper

operation of the power supply, and give advance warning of impending loss of regulation at turn off.
ARSI — N RN B IEERES, B PWR_OK, Rizhl Rau@H, 7Efh ks o Bl &R s
LR,
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The electrical characteristics for the Power OK output driver are shown below:

PWR_OK {5 5 I LA HFEMT T AT :

Table7. Power OK Signal Characteristics

RIE7.PGEERH

Power OK Signal Characteristics

Signal Type +5V TTL Compatible
Logic Level Low <0.4V while sinking 4mA
Logic Level High Between 2.4V and 5V output while sourcing 200pA

High-State Output Impedance 1kQ from output to common

4.8 PS_ON

PS_ON is an active low, +5V tolerant TTL signal that allow the motherboard to remotely control the
power supply. An internal pull-up resistor inside the power supply shall provide a TTL high output logic
level, once an AC input voltage has been applied to the power supply. The electrical characteristics for the
PS_ON signal are shown below:

PS_ON & —MKH A RAI+5V 832 TTL (55, FovF BT Ph] . — L in) st in A2 i A\
Ji,  FEURA B ER LR A B AR N AR A TTL iy R f-F . PS_ON {55 B R AURFE I R FIToss

Table8. PS-ON Signal Characteristics

F*H&8.PS-ONE B 451E
PS-ON Signal Characteristics
Signal Description Min Max
Input Low Voltage 0.0v 0.8V
Input Low Current (Vin=0.4V) - -1.6mA
Input High Voltage (lin=-200pA) 2.0V
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VIH open circuit - 5.25V

5 Auxiliary 5V Output ( 5V #BhiH )

The 5V auxiliary output will be active and in regulation whenever an AC input within the specified
operating range is applied to the power supply input. The PS_ON pin of P1 will not affect the 5V auxiliary
output.

YR N EE TAEVE RN B ER, PS_ON {55 AN ARz +5V 5Bl .
6 Environment ( 373 )

6.1 Operating ambient: ( Z4E¥R3E )

Air Temperature 0 to 45 degrees centigrade

Relative Humidity 5 to 85 percent, non-condensing

At 35°C 1E 35 fEIRE 4T

(1) The total combined 3.3V&5V power shall not exceed 80W.
3.3V M 5V Bk & th A DAL 80 FLkF
(2) The total combined 3.3V/5V/+12V power shall not exceed 290W.
12V&3.3V&5V k&t A Ty ANl 290 FLAF
(3) The continuous output power shall not exceed 300W.
RS RS B D) R AN 300 FLAF
at 45°C The continuous output power shall not exceed 240W.
15 45 $R QLA T, HURRREE Mt B D) ST 240 FUky
6.2 Shipping and Storage ( f#&EMEH )

Air Temperature -40 to 85 degrees centigrade

Relative Humidity 5 to 95 percent, including condensation

6.3 Altitude ( #B3 )

Operating to 5000 meters(16404ft)
TAETEIREHR 5000m (16404 F )
Non-operating to 15250 meters (50,000 ft).
{5 b TAELE IR 15250m (50000 52 /U)

REV:04 Model: HK400-41FP P/N-P11-400410000R: Page 12 of 16




Hunekey fiiiG=

4SS Q01-731-00-12-P1 hRA: 1

6.4 Cooling ( &)

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

EEN/ | W Wi gl L R
6.5 Fan speed control ( XE#HRiEH )

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

P Y05 R R4 3R P52 SR R 1 XUl
7 Safetyand EMC ( Z£MBEIRE )

7.1 SAFETY REQUIREMENTS AND Certify ( Z£ERFIAIE )

The power supply has been certified by CCC and comply with GB4943.1-2022. The CCC Safety mark
shall appear on the product.

BR 2 @I GB4943.1-2022 WICCCIAIME |, R ERNBCCERERE

7.2 Conducted and Radiated Emissions ( &S M4 )

Conducted and radiated emissions of the power supply shall comply with the requirements of GB9254
& EN55022 Class B.
FLYR (1 5 A0 S R TR 6 GB9254 &END5022 B[22 3K

7.3ESD (%)

ESD of the power supply shall comply with the requirements of IEC61000-4-2 Level 4.
FEL YR (10 5 LR B4 A IEC61000-4-2 4 I ER .

74 EFT ( BPUEBZTROTE )

EFT of the power supply shall comply with the requirements of IEC61000-4-4 Level 3.
R 4 P DR R A8 Jk b R D N2 745 5 IEC61000-4-4 327 LK

7.5 Surge Susceptibility ( FBRE Tt )

Surge Susceptibility of the power supply shall comply with the requirements of IEC61000-4-5 Level 3.
YR A HTIRIA T P05 5 1EC61000-4-5 3% ) #E5K

7.6 Hi-Pot ( B )

Input to GND: Voltage 1800VAC Time 3.0S, Cut off current 10mA MAX
fiy N R) Ml 2 [A] i DN 22 1800V R [ 743,08, A LE FIRLN /N T-10mA

7.7 Grounding Continuity Test ( #EibELE S )

100mQ MAX at 25A.
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8.2Cable outline drawing: (it £&844 R ~F B 4K)
" 40015 -
oadE+ 15

a0+1
FINI3 +3.3VDC BROWN 224
PINI3 +3.3vDC ORANGE 204
PIN14 —12VDC BLUE 224 f

PIN1% CDM_ EBLACK 20 g
PIN1& P5—0ON GREEN 2%
PINT7 COM BLACK 2 P
PINTE COM BLAGK ZIII EATE
PIN19 COM BLACK 20

PINZO

c
PFINZ1 +5VDC RED 2 —
—

PART &

PINT +3.WEC ORANGE Z
PINZ +3.3WDE ORANGE 2
PINZ COM BLACK 20#

PIN4 +3¥DC RED Zzg

PING COM BLACK 20
PING +3VDC RED 2
PINY COM BLACK 20
PINB P.GC. GREY 22
PING +5¥SB PURPLE 20§

=
=>| €=

PINID +120C YeLlow 2of UL PNz +3vDC RED 2
* FINZ3 +5VDC RED 2 |
PIN12 +3.3VDC DRANGE 20§ |I‘_L_-I FINZ4 COM BLACK 20 520415
PART B 1580415
PIN1 COM BLACK 2 PIN3 +12VOC YELLOW 20 P2 i .
PIN2 COM BLACK 29 |"' PIN4 +12VDC YELLOW 20§ S o - i
PIN] COM BLACK 204 [E@fy PINI +12V0C YELLOW 2 2] 1,32#1{&&3-3115
PiN2 COM BLACK 20 |mmM e +12vDC vELLOW 2 AT
. 270+15 -
JS0£15,

PIN1 +13/0OC YELLOW 204
PINZ COM BLAGE 2 pd
PIN3 +3VDC RED 2

IR F4BEERAE 208

FIN4 +3¥DC RED zog on I,

Cobla Te

'}

PIN3Z COM BLACK 20, P35 J)
PINZ COM HLACKE 20 ELACE, —

PIN1 +12VDC YELLOW 20§ = -~ éé_rﬂ§§15l}ﬂ:15

27015

100+15 |

Pt 13 mugg e ;
N7 Coll BUACK fof L ol |y

N_ 0
PINT +12VD& YELLOW 208 || Cable tie
PINZ GOM BLAGH 20 =
PIN3 +5V RED 2
PIN& COM BLACK 2
PING +3.3V ORANGE 20#

~EEHHeRF 150115

PIN1 +5V RED 2

PINZ +5Y RED 24

PINJ GOM BLAGK 24’?
24

PINd EOM BLACK 24 - St FH001 15

PINS +12VDZ YELLD
FINE +12VDC YELLOW 24

IS 400+15 |
100+15

PIMNZ +12VDE YELLOW 20
PN +12VDC YELLOW 20
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8.3 Label drawing ( #51 )
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"Untkeyﬂm” B E: HK400-41FP

TFFEN:200-240V~, 50/60Hz, 6. 3A
SFX12V POWER SUPPLY H=>x<Hi&

ERBE: +5V=14A (L), +12V=20A (G{ &) , +3. 3V=8A (B f)
-12V=0. 3A ({§ ) , +5VSB=2. OA (¥ f2)
52 B H Th - 3000, +5V&+3. 3V&+12V: 290N, +5V&+3. 3V: 80N
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