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HK400-92FP S1 Specification

1.0 Input CharaCteriStICS(FAAJTNE) «.vvuvvereveeeeeceeee ettt ettt n e 5
1.1 Input Voltage Range CHIANHLIETED ooovvivoieiceieccee ettt 5
1.2 Input Frequency Range CHIABTZRTEEED ooovvveececceeeeeseeee ettt sttt 5
1.3 INPUL CUITENE CHITAFETIT) oottt sttt s an s st anae s 5
1.4 Inrush CUITENt CIRTIHEELTIT D ovvevreereeiecieie ettt 5
1.5 POWET EFfiCIENCY (HERL) oottt sttt s s s s 5
1.6 POWer faCtor (ZIFRIFELD oo 5
1.7 Standby ConsUMPLIoN (FFHLATEFE) ooocveiveeeeececeeee ettt 5
2.0 Output CharaCteristics (HTHIEFTE) oot 5
2.1 Static output characteristics (EfASHTEFYE) oottt 5
2.2 Cross-load regulation (A2 X AZEIIEEIR) oot 7
2.3 DyNamiC L0A (FHZETUIAL) oottt 8
2.4 CapaCitive Load (ZEMEDIZRD oot 9
25 DCWITE (DC ZE) oot 9
B.OPIOECHON  CERFT) oot 9
3.1 Over Voltage Protection (I TEAREFT) ooviveeeeeeeeceeee ettt 9
3.2 Short Circuit Protection (EEESLRIT) ooovviveieieeieee et 10
3.3 0ver Current ProteCtiON(TT ILIRT) .vvurvieeeriereeeeeeeeeeeeet et aneanenaans 10
3.4 Reset after ShUtdOWn (FEHLIF L) ovocvuiecieceeeceeeee e 10
4.0 TIME SEAUENCE (I ) ottt ettt bbb 10
4.1 Power-on time TL (FFHLISTE] TL) oovoiiieeiciecce ettt 10
4.2 Rise time T2 CETFETTH] T2) oottt 11
4.3 PWR_OK delay T3 (PG ZEIEFFIH]) ...ovuveericeceeeeese ettt sttt 11
4.4 PWR_OK rise time T4 (PG ETFHFTH] TA) oo 11
4.5 AC loss to PWR_OK hold-up time T5 (PG fREEFFIHID) oo 11
4.6. Power Fail Delay Time T6  CHiTHE ZEIR T[] ) oo 11
A7 POWET OK (PG fB75) oottt 11
A8 PS-ON (PS-ON B 5) oottt 12
5.0 Auxiliary 5V Output (B FHEHHITEL ) oottt ettt 12
5.1 Auxiliary 5V Output (5V FEHTH) oo 12
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5.2 Power-on time TO C_E U] TOD oo 12
6.0 ENVIFONMENT (IRITE) oot 13
6.1 Operating ambient (TAEFREE) ..ot 13
6.2 Shipping and Storage (FEAEAIZH) covvveveveeeeeeeeeee ettt 13
B.3 AILHUAR (FHHK) ovooeeioiec 13
8.4 COONNG (CHTHD oottt sttt sttt n et en s 13
6.5 Fan speed control CXUERFETEFER D covviieevceceee ettt 13
6.6 Supplementary instruction (ENFETBEIH ) ooovvieiiicicc e 13
6.7 MTBF(CF- I TAI BT TH]) oottt 13
7.0 Safety and EMC CEZAFTHLIEIEZE) oottt 14
7.1 SAFETY REQUIREMENTS AND Certify CZAZIRFTNUED oo 14
7.2 Conducted and radiated Emissions (f£ S HIEES) oo 14
T.BESD (FHHL) oot 14
TAEFT CHEPUEBEBRIIED oo 14
7.5 VWoltage fluctuations and flicker(HL RV BT TAIR) ..vvcveveviceeieeeee e 14
7.6 \oltage dips, short interruptions and voltage variation Immunity CH T8 F . % i e BT e T AR 4k i Bt
PREED e 14
7.7 Surge Susceptibility (HLIRTT T oottt 14
7.8 Harmonic CUrrent CEEVEFETIT) oot 14
TOHIFPOE (IRIFED oo 15
7.10 Grounding Continuity Test (FEHBZEZEMITRD ooovvivceceeeeeeeeeeee e, 15
7.11 Ground Leakage Current GIEHLFEIIIRD ooviviieeecceeee e 15
8.0 Requirement of Environment ProteCtioN(GATRZSR) ....oviiicccccceeee e 15
9.0 MeChanical (HUBASFAD  ovoveceeeeeeececeee et 16
9.1 Mechanical outling CHUBRZPFEEED oo 16
9.2 DCwire drawing (DC ZHAZE) oottt 17
9.3 Label drawing (BRI ooovvoveceeececeece et 18
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1.0 Input Characteristics(#i A\ 4% )
1.1 Input Voltage Range (BB ETEE)
90Vac to 264Vac, single phase.
AN R VE Y 90-264V, HiAH.
Tablel. Input Voltage Range

T LARETGE
RANGE MINIMUM NORMAL MAXIMUM UNITS
Range 90 100-240 264 Vrms
1.2 Input Frequency Range (M ASiZVEHE)
RANGE MINIMUM NORMAL MAXIMUM UNITS
Range 47 50-60 63 Hz

1.3 Input current Cr A\ HBI)
Maximum steady state input current shall be less than 5A RMS at 220VAC at 25°C.

25°CK, 220V Zifm KA H A RN /N T BA.
1.4 Inrush current (JEJFHER)

Power supply inrush current shall be less than the rating of its critical components (including rectifiers, fuses, and
surge limiting device) under all conditions of line voltage of Section 1.1. Inrush current will be limited by less than
23% of meeting I°T value of input fuse under any critical conditions specified within this specification.

FE 1.1 IS R R A, FEE TR FRIR AL AU T OGS d A O AUE (. CRLAEAE MR . DRI 22 FVR T PR 1) 1

&) o IRIMETEN B TR 22 23% I°T.
1.5 Power Efficiency (BER

70% min at 100% of full load under and 220Vac/50Hz input.

220Vac/50Hz i\« 100% JHEACEANT 70%.
1.6 Power factor (ZhZREED)

PF is not less than 0.9 under 100% load with input voltage 200Vac-240Vac , 50Hz/60Hz.

7E 200Vac-240Vac. 50Hz/60Hz. 100% 1%, F, TREEA/NT 0.9,
1.7 Standby Consumption (FHLIREE)

AC input power should not exceed 1.5W under +5VSB /0.05A,at 220Vac/50Hz.
FEAZI 220V/50HZ +5VSB fit# 0.05A T, ACUifii A IR D) AL 1.5W.

2.0 Output Characteristics (i Hi4%4:)
2.1 Static output characteristics (FEASHH4%¢MH:)
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Table2. Static output characteristics

Ak 2. AR R
Output Load Ripple & Noise
Regulation
\oltage Min Max Surge Max mV P-P
+5V 0.3A 14A +/- 5% 50mV
+12V 1A 20A +/- 5% 120mV
+5VSB 0A 2.0A +/- 5% 50mV
+3.3V 0.5A 9A +/- 5% 50mVv
-12v 0A 0.3A +/- 10% 120mV

At 25°C&35C, 164V-240V
(1)The total combined 3.3V&5V power shall not exceed 80W
3.3V Al 5V B &t DA AN T 80Ws
(2)The total combined 3.3V/5V/+12V power shall not exceed 290W.
3.3V. 5V M 12V Bia 4t Dh Akt 290W.
(3)The continuous output power shall not exceed 300W.
Fra sl AN 300W.
At 25C&35C, 100V-164V
(1)The total combined 3.3V&5V power shall not exceed 80W
3.3V M 5V Bk th TR Ak L 80W.
(2)The total combined 3.3V/5V/+12V power shall not exceed 240W.
3.3V. 5V M 12V B4t DR AN 240W,
(3)The continuous output power shall not exceed 250W.
R sl AN I 250W.
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P, S e it 28
310 164V 240V
300 e ®
o 290
—3 280
—
= 270
i 260 7,
250 o o
240
0 50 100 150 200 250
EHmANEE
at 45°C 164V-240V
(1) The total combined 3.3V&5V power shall not exceed 64W.
3.3V M 5V Bk&fanth ThEA#E 64W.
(2)The total combined 3.3V/5V/+12V power shall not exceed 232W.
3.3V. 5V 12V B i Th AR AT 232Ws
(3)The continuous output power shall not exceed 240W.
FREk S AN T 240W.
1. e 2 £ 1R
120%
100% 100%
100% @
. No'%
<R 80%
[
N 60%
=
X 40%
&
20%
0%
0 10 20 30 40 50

R/ C

2.2 Cross-load regulation (32 X 3 iHExR)
Table 3.Cross Regulation(UNIT: A)
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kg 3EX AR

Load +3.3V +5V +12V +5Vsh -12v
1 0.5 0.3 1.0 0 0
2 2.2 2.26 24 0.4 0.06
3 5.5 5.65 6 1.0 0.15
4 8.8 9.04 9.6 1.6 0.24
5 5 6 20 2.0 0.3
6 9 10 17.2 2 0.3
7 3.03 14 17.2 2 0.3
8 4 6.64 20 2 0.3
9 / / / 2.0 /

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 FESUBME R, At i B JRIC 0.1uF M B FEL 2SR 10uF BHHLZR . TR 96 BB Y 20MHz, A8
FH TRV SR AT

2.3 Dynamic Load (Eh&HE)

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 50%.
DA RS AENH THH . BN RTHRERIE A 0.1AIS 53 FLIR T IAIZE M 50Hz £ 10KHz, 2t
N 50%.

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

IR 25, ) A RO S R 2 AR PR

REV:V05

NOM. OUTPUT | CURRENT | CURRENT | STEP LOAD | TRANSIENT
VOLTAGE (VDC) Imin Imax CHANGE (%) TOLERANCE (%)
+5.0V 0.3A 14 A 30 x5

+12V 1A 20A 30 +5

+3.3V 05A 9A 30 x5

Table4. Dynamic Load Step Sizes
R 4B
Model: HK400-92FP S1 P/N: P11-400920003R
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OUTPU +5VS
+5V +3.3V +12Vv | -12V
T B
0.3-3.1 0.5 1 0 0
+5V

10-13 2 17.5 0.3 2
0.3 0.5-3.2 1 0 0

+3.3V
10 6.3-9 17.2 0.3 2
0.3 0.5 1-7 0 0

+12V
6.64 4 14-20 0.3 2

(Adding external capacitor: 5V/10000uF, 12V/10000uF, 3.3V/10000uF, -12V/350uF, 5Vaux/350uF)

(FEANE AP ZS: 5V/10000uF, 12V/10000uF, 3.3V/10000uF, -12V/350uF, 5Vaux/350uF)
2.4 Capacitive Load (ZtEAE)

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.
FLJE S REAE SR 2 hRE FO VR 5 BRAE B rRIIE AT, B i (R I RO DU FLA

Table5. Output Capacitive Loads

T 5 H A AR
Output Capacitive Load
+12V 10000uF
+5V 10000pF
+3.3V 10000uF
-12V 350uF
+5VSB 350uF

2.5DC wire (DC £&)
The power supply shall have the output connector and wire harness configurations.

HEL S EL AT il MR AR AR B

3.0 Protection (f&%™)

3.1 Over Voltage Protection GIEfEH)
+5V:8V max, +12V: 17V max, +3.3V: 5V max
+5V ik 8V, +12V K 17V, +3.3V ik 5V
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3.2 Short Circuit Protection (JEE{FH)

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

76 5V. 12V 5% 3.3V SRR, EHHROCH . BiSE.
3.3 Over Current Protection(GEIiAR4)

The overload currents should be ramped at a minimum rate of 5A/s starting from 20% full load. Any output shall

not exceed requirement of the table. Otherwise, the power would shut down.

BTN AE 20065 T 4R T LU/ BAIS D REREAT o AR A RGHE N R ER . HAt, RN ] .
Over Current Protection il FEJE RS

Output +5V +3.3V +12V

Over Current Limit 20A-35A 18A-30A 22A~35A

3.4 Reset after shutdown (GENL/EE L)

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.

1 YR R — AN H IR R 2t G i R ER %) B G RAS I, 7EIX AN 7 i HERR HL ps-on &5
—/Mge/)s OFF I [A] 2y 1S 1] OFF/ON JE¥F &, 1Z S Al B 1E# TARRES . IR H., 25 AC JE#R R H 5VSB i)
FEA/NT 0.5A B, HiIFERNIAE 30S NEH .

4.0 Time Sequence (BHFF)

Was

PS_OMe

+12W 0T
+EW D OP's
+3.9W 05

PWR_OK

PWR_OK Sanse Leveal = 9522 of nominal timing _=2_5_12b

Power Supply Timing
4.1 Power-on time T1 (GFHLEE 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
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ms.

FEHLAFIE] 5E A ps-on AR B 24 HH B A B 1E 5 R YE R Y, ELRHA] /T 500ms.
4.2 Rise time T2 (_EFHEFE 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.

it U TR TE 20 ZZRPET R P A 109 28 IR RGP, B BB RS EE /N T 0.1ms.
4.3 PWR_OK delay T3 (PG #EiR Y E])

The Power Good signal shall have a turn-on delay of at least 100mS but not greater than 150 mS from the time the
3.3V and +5V output has reached their minimum regulation level.

M 3.3V FI+5V it L A B IE HJa Rl HYRTEAE 100 =ZF0 2] 150ms 2 [A)%iH PWR_OK {55 .
4.4 PWR_OK rise time T4 (PG _F-EtE] 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 15 & LFFIS Al (M HL K 10%%] 90% &) [N/h T 10 ZF5,
4.5 AC loss to PWR_OK hold-up time T5 (PG £-4¢i} a])

The DC output level for 5V and 3.3V shall remain an up level at least 12msec after AC power is removed and the
test condition:Test be done at 80% of full load,220Vac/50Hz.
TETTHBITf5, PWR_OK Ri{RFFE/D 12 ZFARHL, FERIAE 3.3V FI+5V i th L A R FEl2 Ao il eE

2 220V/50HzZ,80%3#%, N 34T -
4.6. Power Fail Delay Time T6 iy H4 ZEIR B A])

The Power _Down warning signal at least 1msec shall have a power Good Signal change Low Voltage to the 3.3V
or +5V falls below their regulation limit.Test condition: Test be done at 80% of full load,230Vac/50Hz.
FETTHRHLS , PWR_OK {5 5 @ 7E 5V B 3.3V H st A R Y b i, HLIE BRI A AN T 1 280 . Ik

2Ak: 220V/50HZ, 80%3Hi%K -
4.7 Power OK (PG fE5)

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.

RS — N RN IR IEE G S, B PWR_OK, SRiEH RGuZH, 7EHH i i Vo 248 & % R
SN

The electrical characteristics for the Power OK output driver are shown below:

PWR_OK 155 [ F VR 2 R I :

Table7. Power OK Signal Characteristics
T 1.PG 55

Power OK Signal Characteristics
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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 f§58)
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 & — MEHEARII+EV %2 TTLAE 5, oV EBoE st fii. — Bin s i A bE, f
U PN A by rE BELAS AR AR TTL v a2 4 i -F . ps-on 155 I HLAURFIE 0T s

Table8. PS-ON Signal Characteristics

FH# 8.PS-ON {554t

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
VIH open circuit - 5.25V
Ripple & Noise 400mV p-p

5.0 Auxiliary 5V Output (5V $B#H)

5.1 Auxiliary 5V Output (5V $Bh#H)

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 e YA NI ARG BRI, ps-on 15 5 ANBE S I S +5V 4 B R A Y
5.2 Power-on time TO ( L HiETE] TO)

The power-on time of TO is defined as the time from when AC power has input to when the +5 VSB outputs are

within the regulation ranges specified in Section 2.1. TO shall be less than 2S.

TO ()L s R a2 A M AC 3N 5+5VSB _EFH3 2.1 58 SRR YE N i (8] . TO BiZhT- 2S.
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6.0 Environment (¥F1%)
6.1 Operating ambient ( T/E¥RE)

Air Temperature 0 to 45 degrees centigrade
Relative Humidity 5 to 85 percent, non-condensing
6.2 Shipping and Storage (fEFEFIEH)
Air Temperature -40 to 70 degrees centigrade
Relative Humidity 5 to 95 percent, non-condensing

6.3 Altitude (¥1R)
Operating to 5000 meters(16,404 ft)

TAELE 4, 5000m (16404 # )
6.4 Cooling (E{#V

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

RIS R O 9 i XA o

6.5 Fan speed control (AR S

The power supply shall contain thermal sensing circuitry capable of varying fan speed.
R Y T AR i 52 SR 1 IR

6.6 Supplementary instruction Ckr78#89)

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

FmBELZEEAIVRERSRETEMEER,
6.7 MTBF (P-4 3 5] R i 18] )

The MTBF shall be at least 50000H when the ambient temperature is 25°C at full load according to
Bellcore-TR-332 test method.
1% Bellcore-TR-332 MMk /3%, 1 25°Cifi#k F, MTBF N % /b 50000H.
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7.0 Safety and EMC (&4 HEEHRE)

7.1 SAFETY REQUIREMENTS AND Certify (Z4&ERAAUE)

The power supply has been certified by CCC(GB4943-2022). CE. CB(IEC62368-1) comply with. The CCC Safety
mark shall appear on the product .

HLY CLiE L ) CCC(GB4943-2022). CE. CB(IEC62368-1)ililE, =i LN#A CCC. CE. CB %4 trii,
7.2 Conducted and radiated Emissions ({5 3FEES)

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

YR )4 SRR RS TR 54 GBIT 9254 (EN55032) B 25 [ 3K .
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) .

HeL Y5 ) B H DR R 4 GB17626.2 (IEC61000-4-2) 4 2 (32 fii+/-8KV/ 43 /S +1-15K V) B R
74 EFT (EEPREBEES B IEE)

EFT of the power supply shall comply with the requirements of GB17626.4 (IEC61000-4-4) Level 3.

FEL YA 1) PR R % A5 ok N ¥ & GB17626.4 (IEC61000-4-4) 3 K .
7.5 Voltage fluctuations and flicker( 7 i Zh A1 A 1K)

\oltage fluctuations and flicker of the power supply shall comply with the requirements of
GB17625.2(IEC61000-3-3).

FEL YR P EL 98 sh A DA R N 755 & GB17625.2(IEC61000-3-3) it 3K

7.6 Voltage dips, short interruptions and voltage variation Immunity (ELEET R 45 e W e BB KIH0
HED

\oltage dips, short interruptions and voltage variation Immunity of the power supply shall comply with the
requirements of GB17626.11(IEC61000-4-11).

YR T R R T P SRS P DB AR s AR Ak P B A S 75 & GB17626.11(IEC61000-4-11) 1) 3K o
7.7 Surge Susceptibility (FLRIFTFH)

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).

HEL 5 TR VA T N 454 GB17626.5 (IEC61000-4-5) 3 2% (2 i +/-1KV/HE R +/-2KV) I E R .
7.8 Harmonic Current G EL7R)

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

W LR AT S GB17625.1-2022 (IEC61000-3-2) D ARtk EEsK .

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

W ERIAE 75 PLA A DD E AN Ak Y A R T, SN R RNA 230V/50Hz.
7.9 Hi-Pot (FJE)

Input to GND: Voltage 2500vDC Time 3.0S, Cut off current 100uA MAX

By N2 (BN 22 iR 2500VDC HI R RF4E 3.0s, ik FLIAT R A K 100uA .
7.10 Grounding Continuity Test (3ZEHbZELEINR)

100mQ MAX at 25.0A..

25A F 100mQ i K.
7.11 Ground Leakage Current (J&EHRMIR)

3.5mA MAX. at 264V/50Hz.
264V/50Hz T 3.5mA i 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).
AR CHEFEMFERNRE  ZHREENE EMI F EMS Y, XMAREEEBEEF( £ 65CM , 3 43CM
& 18CM ) Ho

8.0 Requirement of Environment Protection PR RER)

The power supply shall meet the RoHS requirement.
K HL R FF6 RoHS 243K
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9.0 Mechanical (HLIREH)
9.1 Mechanical outline (FUBRAMRE)D
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9.2 DCwiredrawing (DC &%)
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9.3 Label drawing (#51%)
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A2 /MODEL : HK400-92FP S1
LM/ AC INPUT :100-240V~, 50-60Hz, 5A

B/ DC OUTPUT:

+5V = 14A, +3.3V = 9A, -12V = 0 34,
+12V == 20A, +5VSB = 2A

WHEN INPUT 100-164V—~

BAM Y ThE/TOTAL POWER: 250W

+3. 3VA+5V:BOW, +12VE+5V&+3. 3V: 240W

WHEN INPUT :164-240V~

HACHI N ThE /TOTAL PONER: 300W

+3. JVE+AV:BOW, +12V&+5V&+3. 3V 290
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SWITCHING POWER SUPPLY

C€
@

CONT

—
OK

—

£ ®

CAUTION: Do not remove this cover under any circumstances!
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Shenzhen Hurley Eleckic Co,Lld. P &1 Il i&/MADE IN CHINA
Huthey Indusinel Park Xue-ang Village, Banwee Raad, Bantian Shenzhen 318123 Guangdong PR China
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