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1.0 Input Characteristics (% A\ f514)
1.1 Input Voltage Range ( i ABEEH )
180Vac to 264Vac, single phase.
R ABETEN 180-264V , B4,
Table1. Input Voltage Range
®E1BALETHE

RANGE MINIMUM NORMAL MAXIMUM UNITS

Range 180 200~240 264 Vrms
1.2 Input Frequency Range i \$RZESEE)

RANGE MINIMUM NORMAL MAXIMUM UNITS

Range 47 50-60 63 Hz

1.3 Input current CGINELR)

Maximum steady state input current shall be less than 6.3A RMS at 200VAC with maximum load at 25°C.

25°CF , 220V XRBEARSHABRME/NT 6.3A,

1.4 Inrush current GREHER)
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.

E1ANRARERAT , BRNERERSTE T ERMANIERE ( SFRERF. RELNERRH

®’E ).

1.5 Power Efficiency (REZ)

Min 70% efficiency under 100%full load condition, input Voltage: 220Vac/50Hz
EXRAAA 225V/8R 50Hz, HEKHT | MEBHRIEN 70%.

Efficiency test loading

RN
LOAD +12V +5V +3.3V -12V +5VSB
100%(full load) 18.5A 8.5A 6.5A 0.3A 2A
1.6 Power factor (ThEEEH)
The power supply must use a PFC,PF=0.90 @100% load at 230Vac/50Hz.
FELJR DA FH TR R BB IE, 78 230V/50Hz. 100% 713, DR EECRT 0.9,
1.7 Standby Consumption (f#liR%E)
AC input power should not exceed 3W under +5VSB /0.2A,at 230Vac/50Hz.
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FER 230V/50Hz, +5VSB 118 0.2A T , KM A BRIIER B 3W,

2.0 Output Characteristics (& H 45 14)

2.1 Static output characteristics (E&75HiH43514)
Table2. Static output characteristics

RIE 2.5 H ST
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 35C
35 HEIRE T

(1) The total combined+ 3.3V&+5V power shall not exceed 80W.
+3.3V FI+5V K& %t S DR AL 80W

(2) The total combined 3.3V/5V/+12V power shall not exceed 290W

12V&5V&3.3V Bk & % B I R R 290W

(3) The continuous output power shall not exceed 300W.
FRELia Hh D2 AN N 300W

At45C

(4) The continuous output power shall not exceed 240W.
FRELia th D AN N 240W

7: 7£ BROWNOUT 1 BROWNIN 9, S ORES H 75 50 % 2 5% A1 N 247 .

2.2 Cross-load regulation (3ZX fasi@%®R)
Table 3.Cross Regulation(UNIT: A)

R 3 XAE
Range +12V +5V +3.3V -12V +5Vsb
1 1.0 0.2 0.5 0.1 0.05
2 8.5 5.3 4.0 0.3 1.0
3 17.2 14.0 3.03 0.3 2.0
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4 20.0 7.0 4.94 0.1 15
5 18.3 8 8.0 0.2 2.0

6(80%) 14 8.0 6 0.3 2

7(100%) 18.5 8.5 6.5 0.3 2

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.

AR HYURBEFEN R | fHim A HEL 0.1uF FERAM 10uF B8R, RKI[HERIREN 20MHz , #

15 A R R K AT U &

2.3 Dynamic Load (&h7#s513])

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%.

UTHANBEATHEH, RENIARRERN 0.1AuS HFKR. BRFBIMEM 50Hz | 10KHz , HZ

AR 10%%E 90%.

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

BRMOTRGE , mHEETMET R 2 IR,

Table4. Dynamic Load Step Sizes

TRIE 4B
TRANSIENT
OUTPUT | STEP LOAD | +12V +5V +3.3V -12V +5VSB
TOLERANCE(%)
1~9 N/A 1 1 0.1 0.05
+12V +/-5
12~20 N/A 7 4.9 0.1 1.5
0.2~4.4 3 N/A 0.5 0.1 0.05
+5V +/-5
9~13 17 N/A 1 0.2 2
1~3 3 0.2 N/A 0.1 0.05
+3.3V +/-5
5.6~8 12 8 N/A 0.2 2

(Adding external capacitor: 5V/10000uF, 12V/10000uF, 3.3V/10000uF, -12V/350uF, 5Vaux/350uF)
(3 NS B2 : 5V/10000uF, 12V/10000uF, 3.3V/10000uF, -12V/350uF, 5V %# B4 HH /350uF)
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2.4 Capacitive Load (F1£i3)
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.

BRNEER2PAENBTRETEENET , ERAHKEENEFUATBER,

Table5. Output Capacitive Loads

RESMHBAUAR
Output Capacitive Load
+12V 10000uF
+5V 10000uF
+3.3V 10000uF
-12V 350uF
+5VSB 350uF

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

RN EA AR MR BB

3.0 Protection (f#37)

3.1 Over Voltage Protection (G [E1R#7)
+5V:8V max, +12V: 17V max, +3.3V: 5V max

+5V |/ A 8V, +12V &K 17V, +3.3V &K 5V

3.2 Short Circuit Protection (%3R3
The main output shall shut down and latch off for shorting +5V, +12V or +3.3V rails to DC-return and
shorting.

FE+5V, +12V H+3.3V EERAY , T HNKA, B3,

3.3 Over Power Protection ( X Zh &R )
Any output shall not exceed requirement of the table. Otherwise, the unit would shut down.
MEHAMEL TROER , BN ERBXH.
Table6. Over Power Protection
FIE6. T Th RS

Input Voltage 220VAC/60Hz
OPP Range(Output Power) 315W~390W
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3.4 Reset after shutdown (ZHLFEAL)

When the power supply latches into shutdown state because of a fault condition on its output (over
current, over voltage or short circuit), the power supply returns to nomal operation only after the fault has
been removed and the ps-on has been cycled OFF/ON with a minimum OFF time of one sencond.

Also, the latch shall reset within 30S when AC power has been removed and the load of 5VSB shall not
less than 0.5A.

HBEREN - MHNRERAS (IR, SEHER ) BIEEXRARSH , EXNMNRERIER Bps-onZd
— M B/NOFFETE J3 1SKIOFF/ONTEIRfE , ZBIRE R ERE THERS. H B , HACRKBERES5VSBHf
HA/NTO0.5AR , BIFERTEIOSHEE.

4.0 Time Sequence (K F#)

WA |
FS_Ohe

e
N Rl

+2vDs sma_ B B e R e e e L
+EWDG WOWP's T |
+3 VO | L SR e b e e e e N e s 1
+J 1= :"_l :
T TE . p_— 1
PWR_OK Lo :
1
—
T > 4 T8
1 .
PWFR_OK Sanse Level = 9522 of nominal timing _2_5_12k

Power Supply Timing
4.1 Power-on time T1 (FF#AtE T1)
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.
FAERIEX M ps-on EXEBFEHHBEELIEFBETERN , BtEl/NTF 500 EW.

4.2 Rise time T2 (_:FAHE] T2)
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.

MHBEEFE 20 ZEVNERN 10% LAZERBEEERN , B EANRETEENT 0.1 R,

4.3 PWR_OK delay T3 (PG ZEiRE(a])
The Power Good signal shall have a turn-on delay of at least 100mS but not greater than 500mS from the
time the +3.3V and +5V output has reached their minimum regulation level.

M 33V M+5V BHEBERFEECEE , RIRFEE 100 ER ) 500 EW M %HH PWR_OK E5.
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4.4 PWR_OK rise time T4 (PG _tF818] T4)
The Power Good signal shall have a rise time (measured from the 10% point to the 90% point) of less
than 10 ms.

PWR_OK 155 LFEE ( MEBE 10%E] 90%ME ) R/NF 10 EW.

4.5 AC loss to PWR_OK hold-up time T5
The DC output level for +5V&+3.3V and +12V shall remain an up level at least 10msec after AC power is
removed and the test condition: 230V/60HZ,70% full load.

HEHEMITE , PWNR_OKNRFEDMOEW FESR , HREAE3IV/+5V/+H12VIEHHBETEZ /.

FERF230V/60HZ 70%5# & T #E1To

4.6. Power Fail Delay Time T6
The Power _Down warning signal at least 0.5msec shall have a power Good Signal change Low Voltage
to the +3.3V or +5V falls below their regulation limit.Test condition:115V/60Hz or 230/50Hz,70% full load.

EHEXHE , PWR_OKESHEE+SVH+3IVEEREHBECEHES , ARRNEADT052%, A

W&H : 115V/60HZ230V/50HZ 70% % &

4.7 +5V/+3.3V power sequencing (+5V #1+3.3V iR )

The +12V1/+12V2 and +5Voutput levels must be equal to or greater than the +3.3V output at all times
during power-up and normal operating. The time between any output of +12V1/+12V2 and +5V reaching
its minimum in-regulation level and +3.3V reching its minimum in-regulation level must be <=20 ms as
shown in below figure.

EEBEMNERETEBRE , +12V1/+12V2H+5ViE B FSHM B R K TFHRETFT+3.3ViaH. +12V1/+12V2H]

+SVIVE S HOA B H &/ AT B M+3. VRN EKNEATBFLINTET20mS , MMTEFR

1
+12v1!
+12V2]

v /i +3.3V
4.7 Power OK (POK)

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

BRAEH-IMRTBREFENES , BIPWR_OK , RKZHREZE  ERHEEEHEESRNEER

o

The electrical characteristics for the Power OK output driver are shown below:
PWR_OK 15 ‘5 I LA PR 40 T Pl :
Table7. Power OK Signal Characteristics

RIET.PGESHM
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
Maximum Ripple & Noise 400mV p-p
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-ons& — MK LA XAV ZTTUS 5, RVF ERGERH mi. — B n ysatmn g b A Bk, Fik
PR PN by FE B A S SR HETTLm i Z AR . ps-onfE 5 I FEASURFIE A0 R BT

Table8. PS-ON Signal Characteristics

# 1 8.PS-ONE B 451

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=-200uA) 2.0V
VIH open circuit - 5.25V
Ripple & Noise 400mV p-p

5.0 Auxiliary 5V Output (5V #Bh#iH)

5.1 Auxiliary 5V Output (5V 3EBhEIH)

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.

2 Y N E AR R N I RS, ps-on {5 5 AN RESE W 21 +5V 4 Bh A S S o

5.2 Power-on time TO ( L EEH} (] TO)

The power-on time of TO is defined as the time from when AC power has input to when the +5 VSB
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outputs are within the regulation ranges specified in Section 2.1. TO shall be less than 2S.

TORY £ B RS A E LY MACHI A 5+5VSB E A 221 XA E R AYES . TORI/NF2S,

6.0 Environment (3f3%)
6.1 Operating ambient (T{E¥fiE)

Air Temperature 0 to 45 degrees centigrade

Relative Humidity 5 to 85 percent, non-condensing
6.2 Shipping and Storage (f#%E#1iEH#i)

Air Temperature -40 to 55 degrees centigrade

Relative Humidity 5 to 95 percent, non-condensing

6.3 Altitude (3§#k)

Operating to 5000 meters(16,404 ft)

TAEFE#FIR 5000m (16404 )

6.4 Cooling (H{#k)

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

LY AR T g i ) XL

6.5 Fan speed control (REssiEEH])

The power supply shall contain thermal sensing circuitry capable of varying fan speed.
P Y R AR A0 58 A R 1 Xt S 4

6.6 Supplementary instruction (¥p75#iEH)

The product is normally installed in a desktop systems and is in contact with the reliability of the systems .

7B 2R AR B ARG S RG TSR G

7.0 Safety and EMC (ZEFIHBRE)
7.1 SAFETY REQUIREMENTS AND Certify (Z£ZRFIAE)

The power supply has been certified by CCC of China and comply with GB4943-2022(IEC60950-1). The
CCC Safety mark shall appear on the product .

B JR 2181 GB4943-2022 (IEC60950-1)fYCCCIAILE , F=m ERBHCCCREHRE.
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7.2 Conducted and radiated Emissions (f§&f13257)

Conducted and radiated emissions of the power supply shall comply with the requirements of GB/T 9254
(EN55032) Class B.

FLJR ) A% SoRIAR S S TR & GBIT 9254 (EN55032) B 211 2E3K .

7.3 ESD (#H)

ESD of the power supply shall comply with the requirements of GB17626.2 (IEC61000-4-2) Level 4

( Contact Discharge +/-8KV/Air Discharge +/-15KV ) .

FEL VB ) B EL AR B 77 GB17626.2 (IEC61000-4-2) 4 2% (1 fiki+/-8KV/ %5 S +/-15KV) I B 3K
7.4 EFT (RPRERRIEBKPES)
EFT of the power supply shall comply with the requirements of GB17626.4 (IEC61000-4-4) Level 3.
FEL Y P FL PRI B A ok b B N 77 5 GB17626.4 (IEC61000-4-4) 3 24 12K .
7.5 Voltage fluctuations and flicker(E FE 3§ ZhF1IAKR)
Voltage fluctuations and flicker of the power supply shall comply with the requirements of
GB17625.2(IEC61000-3-3).
B YR 4] B T B SR DA R R B2 47 & GB17625.2(IEC61000-3-3) [ E 3K o
7.6 Voltage dips, short interruptions and voltage variation Immunity (EBE&EF, G BT ETLE
MmLE)
Voltage dips , short interruptions and voltage variation Immunity of the power supply shall comply with

the requirements of GB17626.11(IEC61000-4-11).
FEL YR T P P ST A o R s R B R R R AR A [ e B I 755 & GB17626.11(IEC61000-4-11) 1 E K
7.7 Surge Susceptibility (HiRETFI)
Surge Susceptibility of the power supply shall comply with the requirements of GB17626.5 (IEC61000-4-5)
Level 3(Differential mode+/ -1KV/Common mode +/-2KV).

L5 AL IR TR TR AR S 75 &5 GB17626.5 (IEC61000-4-5) 344 (2 #i+/-1KV/FE A8 +/-2kV) K ER .

7.8 Harmonic Current (G5 #)
(1) The harmonic of the power line and neutral current shall comply the standard GB17625.1-2022
(IEC61000-3-2) for class D equipment.

WK ERMFE GB17625.1-2022 (IEC61000-3-2) D FREER,

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

MWENHE 75 ERMADRN R HARTHT , @ABERN 230V/50Hz,

7.9 Hi-Pot (FJE)

Input to GND: Voltage 1800VAC Time 3.0S, Cut off current 10mA MAX
B N U AN 22U 1800V HL IS RF4E 3.0S, Bk RN K 10mA .
7.10 Grounding Continuity Test (3ZihiZE4EMiK)

100mQ MAX at 25.0A .

25AT100mQ& K,
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7.11 Ground Leakage Current Cf70MR)
3.5mA MAX. at 264V/50Hz.

264V/50Hz T 3.5mA & K.

NOTE:To better simulate the using environment, the applicant required that EMI and EMS tests shall
performed on EUT with a metal box(Length 65cm, Width 43cm, Height 18cm).

R ONELERE A, 2R AR EMI AT EMS B, DAUREAE SR T (K 65CM, %
43CM, = 18CM) W,

8.0 Requirement of environment protection GF{RZEK)

The power supply shall meet the RoHS requirement.
IR R AT & RoHS 25k

REV:01 Model: HK400-41FP P/N: P11-400410001R Page 14 of 17
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9.2 DC wire drawing (DC {A&%%)
s 400£15 &
330+15
0041
PART A {PINIZ +3.3VDC BROWN 224
Emé Em g:mgg % PINT3 +3.3VDC ORANGE 204 i
WD PIN14 —12vDC BLLE 224
PIN3 COM BLACK 20# PIN1S COM BLACK 20 #2
PIN4 +5VDC RED zzg FINTE PE_ON GREEN 2;
FINS COM BLACK 20 PINI7 GOM BLAGK 2
FING +5VDC RED 2
o e i i i
AINT 4+ EVEE F'IJHPL% 208 PINZ1 +5VDC RED 2 — "l‘
PINID +12VDC YELLOW 204 | PINZZ +5VDC RED %
PINI1 +12VDC YELLOW 204 | PIN23 +5VDC RED 2 H4 l
PIN12 +3.3YDC CRANCE 204 | FINZ4 COM BLACK 20 520+15
PART B 150+15
PIN1 HLACK 2 g FIN3 +12V0C YELLOW 20 i :
FiNa Gom BLack 20 lﬂl PING +12VDC YELLOW 20§ . o - 1
PINI COM BLACK 20§ [E@lly PIN3 +12VDC YELLOW 2 3 1-@91@1&53%15
PINZ COM BLack 208 |@mPl pwa +12vDC YELLOW 2 HLAE
- 270+15
.-M-{
FINT +12VDC YELLOW 204
FINZ COM BLACK 2 P4
PINS G 5VDC FED 2 it
bl T3BEGhiie 204 ———
PIN4 +5¥DC RED 2 = .
PINZ GOM BLAGH zgg i =
PINZ COM BLACK 20 EatE|p —
FINT +12VDC YELLOW 208 - . ééﬁggmuﬂﬁ
2I0ETS
190+15 i
FIN4 +5WDC RED 20 £] ]
PIN3 COM ELACK 20 re D
PIM2 COM BLACE 20 BLACE
PIN1 +12vDC YELL 20§ m - l
PINT +12VDE YELLEW 208 ‘ Cable tie
PINZ COM BLAGK 2|:| F E ==
AIN3 +5Y RED 2
FIN4 COM BLACK 2
PING +3.3W ORAMGE 20# BLACK 15013
PIN1 +5¢ RED 2 i
PIN? +5¢ RED 24 =
PIN3 COM BLACK 24 Pg
PINA COM BLACK 243 Wi te : AREFI0L13
S T —
+ —_—
h = 400L£15
100+15
PINT +12VDC YELLOW 20# 1r=—74 PN OOM BLACK 20
PINZ +12VDC YELLOW 2Dg Bl PINS COM BLACK 20f B3
PIN3 +12VDC YELLOW 208 4 % PING COM BLACK 208 =i
PIN7 ©OM ELACK Z0# 7lod]e PIN8 GOM BLAGK 20
Cakle Tie
.75
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9.3 Label drawing ( #x1 )
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SWITCHING POWER SUPPLY
FFREIR

COMPLIANT

Zane

#J-2/MODEL : HK400-41FP S1

3ZFRH N\/AC INPUT:200-240V~, 50-60Hz, 6.3A
HiRME/DC OUTPUT:

+5V = 14A, +12V = 20A, -12V == 0.3A
+3.3V ==8A, +5VSB== 2.0A

£ ZE 461 X TH Z/RATED POWER: 300W

+5V&+3. 3VEE & i T A B idsow
+5V&+3. 3V COMBIND OUTPUT NOT EXCEED 80W

CAUTION:Do not remove this cover under any circumstances!
ESFTLARBIBITHABIILSE!
YA E R SR BRAR

Shenzhen Hunthey Electric Co,Ltd, = [E] 51l i&%/MADE IN CHINA
Huntkey Industrial Park, Xue=siang Village,Banxue Road Bantian Shenzhen, Guangdong 518128 PR, China

041FPS1XXXX

HK40
Nas

XXXX* * * %

.

Huntkey Hong Kong Development Co. Ltd.

File No. : EQS-731-7154
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	1.1 Input Voltage Range（输入电压范围）
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