Product Specification
MHNSP4—1 000P—-SAO—H>*V

Model | Date: July 5th, 2018

Scope
This spedification applies to Embedded type DC stabllized power supply with backup function at blackout:
mHNSP4-1000P-SA0-HOV, dedicated RS232C signal unlt; SU-RS set model: mHNSP4-1000P-SAQ-H1V,
and dedicated USB signal unit: SU-US set model: mHNSP4-1000P-SA0-H6V.
This unit provides DC output power with a special battery pack connected even at AC power fallure,
Items marked with™*1"In this specification apply to mHNSP4-1000P-SA0-H1V,
ftems marked with™2"in this specification apply to mHNSP4-1000P-SA0-H6V .

{hormal temperature and humidity unless otherwlse specified)

General Specification

ltem Specifcation and Standard Measurement condition, etc
Rated Voltage 100 to 240V AC Worldwide range -
Voltage range 85 to 264V (Note 1)
g | Input current 9.6A typ. (at 100V input)/ 4.0A typ. (at 240V input) . .
2 | Rated frequency 50/ 60 Hz Frequency range 47Hz to 63Hz
U 15A peak max. (at 100V Input) 1 minute min. of reclosing Interval at rated load,
< | Inrush current(Note 2) | 364 el may. (at 240V inpu) Cold start at 25°C
Power factor 96% min. at 100V Input / 90% min. at 240V Input Atrated load,
Efficiency 84%typ. at 100V input / 88% typ. at 240V Input 80PLUS Silver compliant
U ‘g Rated voltage DC350V (compatible with speclal battery pack)
Qg Efficency 80% typ. At output power 600W
Operation 0to 60°C / 10 to S0%RH No condensation(Note 3)
temperature/humidity
£ | Storage ~ N .
é temperature/ humidity 20 to 70°C / 10 to 95%RH No condensation
§ Vibration To endure Vibration acceleration of 2G, Vibration of 10 to JIS-C~-60068--2-6 '
S 55Hz for 10 sweep cycles in each X, Y, and Z direction atho operation
@ Lift one hottom edge 50mm high with the opposite edge J18-C-60068-2-31
Surface dropping placed on the test bench, and let It fall, Repeat 3 times for atno operation
each other 3 edges, and no malfunction shall be observed. P
g Insulation resistance S0MQ or more between Input and FG/output. At 500V DC
B 8| Dielectric strength 1.5kV AC for 1 minute between Input and FG/output Cut-off current 10mA
)
- Leakage current 0.2mA max, at 110V input, 0.5mA max. at 264V Input IEC60601 compllant
+2,000V (pulse width of 100/1000ns, cycle period of 30 to | To be measured with INS-410 There shall be no
Line noise test 100Hz, Normal/Common mode with Posltive/Negattve fluctuation of DC-Component In Voltage and ho
polarity for 10 minutes) malfunction.
= IEC 61000-4~5 Installation Environment Class 3
& | Surgeimmunitytest | Compliant: Common moda 2KV and Normal mode ng’&:@ﬂﬁf;ﬁg&ﬂ??gxp and ho damage at
% +1KkV 5 times for each '
Electrostatic discharge | IEC 61000-4-2 Installation Environment Class 3 There shall be no malfunction and no damage at
Immunity test Contact discharge; £6kV, 10 times 100V AC and 240V AC Input.
Conducted emission VCCI/FCC/CISPR22~B/EN55022 Class B Compllant To be measured on the single power supply
Harmonic current IEC 61000-3-2 Class A Compliant At rated input and rated load
ANSI/AAMI ES60601-1 (UL), CSAC22.2 No.60601-1, ,
Safety standard CE marking ::le?ossll equipment: Embedded type power
PSE, EN60601~1 compliant Py
, Fan speed changes according to operating
Cooling system Forced caoling system (with a fan inside) temp. and load condition.
Except protrusions; Refer to the outline drawing
o Dimensions 150 (WIx85(H)x190(D) in another page
g Welght 2.4kg typ
Rellabillty grade FA To follow our standard
10 years or longer
. Lifetime expectancy when operated at 100V AC,
Lifetime expectancy gxg;d lifetime Component: Electrolytic capacitors and Fan rated load, and 25°C of the amblent temperature
M.T.B.F. 70,000h min, EIA} RCR-9102
Warran Three years after delivery; If any defects belong to us, the Except any defects caused by the operation out
v defective unit shall be repaired or replaced at our cost. of the specification

Note 1: Lower limit of Input Voltage at continuous rated load.

Note 2; Charging current equal to or less than 100us into X-capacitor in Input fllter circuit shall not be defined as Inrush current.

Note 3: Follow the derating condition in another page when the ambient temperature exceeds 40°C. 18.7. 1o
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Product Specification

Model mHNSP4—1000P—SAO—H*V | Date: July 5th, 2018
Qutput Specification {(hormal temperature and humidity unless otherwise specified)
CH1 CH2 | CH3 | CH4 | CH5 | CH6 | CHY CHS8
Items +33v | 45V | 12v1 | 12v2 | 12v3 | 12v4 | -12v | svsg |  Measurement condition, etc
Rated Voltage (V) +3.3 | 45 +12 | 12 | +12 | +12 | -12V SV
Minimum current (A) 0 0 0 0 0 0 0 0
g Rated current (A) 10 10 15 15 15 15 0.3 Standard Value at measuring of
Ratedpower ) | 33 | 50 | 180 | 180 | 180 | 180 | 3.6 15 | nput/output characteristics.
g’ a . Max. Current (A) 25 25 18 18 18 18 1.2 Continuous rating,
REE: 825 | 125 | 216 { 216 | 216 | 216 Maximum total output power Is
&:-3' .g E Max‘ Output 2 7 5 ]4.4 ]S 822W L
B &% power 07. 792 (see the derating conditions
3|YE 822 on another page.)
o | MaxiCurent® | 30 | 30 | 25 | 25 | 25 | 25 | 1.2 4 Momentary rating Is within 5sec.
Se 99 | 150 | 264 | 264 | 264 | 264 Momentary total output power is
§ § | Momentary 144 | 20 | 1000W.
3 é output 249 1000 See Figure 1 below and derating
= g | Power W) 1000 conditions on another page
Acl(:uracyf against output voitagg
Total Voltage accuracy value Including temperature an
) S N L L A *4 | time-lapse drift as well as
fnput/load regulation
50 50 80 80 80 80 80 50 Connect an electrolytic capacitor (47uF) and
i » ceramic capacitor (0.1uF) on the test board
Ripple Voltage (mV p-p) orless | orless | orless | orless | orless | orless | orless | orless :nd meaiurfwith an Oscilloscope of
100MHz bandwidth.
100 100 200 200 200 200 200 100 The test boal:d shall he separated from load
. Splke Voltage GVO-B) | orless | orless | orless | orless | orless | orless | orless | orless ;""esl a"‘d within [50mm from the output
k4] ernunails.
% OCP polnt (A) 31or |31or | 260r [260r | 260r | 260r Short clrcuft At without loads
& . P more | more | more | more | more | more protection except measured output
Elos Hold-
S1E8 down | Alloutputs | All outputs shut down if CH8 Is short
5 g
5 g 8 Method CH1to CH7 outputs shut down current |shut down | (Automatic recovery)
g 88 limiting
o B , AC input re-entry time IntervalZ1 min
Recovery Re-entry of AC Input or restart of PS_ON# sighal Autoratic recovery after previous shut off.
. 3.8 5.7 134 . (5.7
OVP point (V) to4.3 | t07.0 t015.6 t07.5)
g’ g Method CHI1 to CH7 outputs shut down - ﬁmtgm
g g AC Input re-entry time intervalz1 min
g £ Re- | after previous shut off.
Recovery Re-entry of AC Input or restart of PS_ON# signal - When OVP operation of CH8,
ent
Yo [Ac Input re-entry time Intervalz10min,
after previous shut off.

Figure 1. Duty ratio for momentary max. of output current/power

Momentary maximurm output current/power shall be within 5 seconds.
For repetitive loads, duty ratio shall be 10% or less,

Flgure 2. Definition of ripple and spike

N
] A
H ts5 sec / \]/Vl v
t/T=0.1
N t v
>
%I*“"% Ripple : VI (p-p)
Spike :V2 (b-p)
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Product Specification

Model mHNSP4—-—TO00P—-SAO—H>™V Date : July 5th, 2018
Signal Input/OQutput Specification
ftem Speciflcation
Output ON/OFF control signal CHT to 7 shut down upon receipt of ‘H’ or 'OPEN'.
{PS_ON) (Battery connection shuts off when ‘H’ or ‘OPEN’ Is recelved at backup operation)
— | +3.3VSENSE Input terminal for voltage detection of CH1 (+3.3V) output .
g ) Compensate for the voltage drop of -+side cable by connecting to the -+side load end.
-2 | Battery shutdown signal for TTL | Battery connection shuts off at ‘L' input with 60ms or longer.
£ | (SHUT DOWN_T) (valid only at battery backup operation)
_E' (*1)Battery shutdown signal for Battery connection shuts off at ‘positive 2.4V or higher' input with  60ms or longer,
RS232C  (SHUT DOWN_R) (valid only at battery backup operation)
Fan control signal Control terminal of a fan motor.
(FAN_C) Fan motor operates at a maximum speed upon receipt of 'L’
Normal output signal *H' is delivered when output is normal.
(PWR_CK) (Detection delay time: 100 to 500ms)

'H' Is delivered at low AC input voltage or power fallure detection,
_?_?Lfallure de(\iecc t;OA?Lf%nal for {Available only when the speclal battery package is connected.

Detection voltage : AC 75V typ. Detaction delay time : 16 to 40ms after AC failure)(Note 6)
% ; ‘Negative -9V typical' is delivered at low AC input voltage or power faflure detection,
E{;%/;‘(zigallur&ccie;i%tgg signal for (Available only when the special battery package is connected.

Detection voltage : AC 75V typ, Detection delay time : 16 to 40ms after AC failure)(Note 6)

&
5 : Data signal equlvalent to ‘Negative' of AC FAIL_R signal is delivered at low AC input or
@ | (-2)AC failure detection signal for | power fallure detection.
2 | USB (AC FAIL_U) (Available only when the speclal battery package is connected,
y Detection voltage : AC 75V typ. Detection delay time : 16 to 40ms after AC failure)(Note 6)
O | Low battery voltage signal for TTL | 'H’ is delivered when battery voltage falls down.
BATTLOW.D (Available only when the spedial battery package is connected.)
(*1)Low battery voitage signal for | 'Negative ~9V typical’ is delivered when battery voltage falls down,
RS232C  (BATT LOW.R) {(Available only when the special battery package Is connected.)
(*2)Low battery voltage signal for | Data signal equivalent to ‘Negative’ of BATT_LOW_R signal is delivered when battery voltage
UsB (BATT LOW_U) falls down.  (Available only when the special battery package is connected.)
Fan monitoring signal ) )
(FAN_M) Two pulse waves are delivered per 1 rotation of a fan motor.
PS_ON signal input circuit SHUT DOWN.T FAN_C signal Input circuit
sfgnal input clrcult
PSU side (45VSB | Out side e temal | Qut side
PSU slde +5Y8B PSUstde -
10k 4. 7kQ Stgnal lnput Q;OQ; Zg
A At Ql on e M——
P s = o §Lpraron
Y| vsosv = Vo My, < 0.8V
7;7 Y
(0 =sosv,2.00s H )
(4L S04y,2.4v8 W)
PWR_OK signal output circuit | AC FAILT, FAN M, (*1)AC FAIL_LR, BATT LOW.R [ (*2)AC FAIL_U, BATT LOW_U
BATT LOW_T
PSU side 1SV(OH2 Signal output circuit Slgnal output circuit USB1.1 compliant
L7%a e (B type connector)
e tefmnal P psu side ADM232AARN
T (Analog Devices, Inc.) Special driver software should
o Sanal QPN or equivalent be installed.
L = EA nox (Software such as UPS service
ﬁ 5, 25V max that uses current RS232C signal
(17 <0.4V) = can be run with USB signal.)
(L <0.4v) Uy

Note 6. At rated input and rated output
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Product Specification
Model mHNSP4—1 0O00P—SAO—H™V Date: July 5th, 2018
Signal input/output timing diagramith a specified battery pack)
POWER ON Homentary
AC Input ] v o ,_¢ ﬁﬁt%g,éer c Agufaoswg r
(At rated input) o
Internal batt, ! =
voltage y 0 N
oo L e VT, /s
All output ! A ] B
(except +5Y5) o . N
-GouT - —
AC FALL ! e —
BATT -omm! H
LOW oot 1,
]
H
PS_ON# . _J l | ] |
n
s gily =
]
o i, ””i" 18§ nln, [ Jos mtn.
16 to 40as
~Goten} U
Bow a5 jIjapns | B U
% % [Bto less 16 to dtus 190 40 16 to dus 10010 Ics ain,
B =
% Indefinable area
(Note7)
Negative(-)signal output: -9V typ. Positive(+)signal output: +9V typ. |
Negative(-)signal input: +0.4V to -20V. Positive(+) signal input: +2.5V to +20V,
(Note)
Automatic power supply shutdown on Windows2000/XP
Provided that OS standard UPS service is running,
power supply shutdown is automatically conducted by PS_ON#(Remate_off)
after OS shuts down following APM or ACPI,
You don’t have to use SHUT DOWN signal.
. 187,10
=T
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Product Specification

Model mHNSP4—TO0O00P-SAO—H™V Date: July 5th, 2018

Installation
1. When installing the power supply, make sure that the distance between airflow-inlet/outlet of this unit
and the adjacent barriers keeps the dimensions below at minimum,

2. Make sure to instali the power supply in a position where temperature near the airflow inlet does not exceed
the maximum operating temperature specified.

Output cable

Alrflow C:I Power Supply

outlet

100 mm min 30 mmmin

—>

Derating Conditions

When using under high temperature or at low input Voltage, follow the item 1 and 2 below to derate output current/power.
However, max. output power for each CH specified in the “output specification shall be 100% of load factor. Also, total of max.
output power shall be 100% of load factor.

1.When the amblent temperature around the airflow inlet exceeds 40°C, both continuous and momentary ratings shall
follow the derating curve in Figure 3.

2.When using with at or below 90V Input, follow the solid-line of derating curve In Figure 4.
Also, if the ambient temperature exceeds 40°C, follow the load factor that is gained by multiplying
the load factor in Figure 3 and the one tn Figure 4.

Figure 3.Temperature Derating Figure 4. Low input Voltage Derating

100 ; 100
80 90
£ e N
%{o: 60 % 80
8 § v
[ 1Y) [111 ) — R
S 3
20 fo— [RUUHURDRN DRUISR 50
0 g0 — A
0 10 20 30 40 50 60 80 90 100 \
Amblent temperature(C) Input voltage(V)
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Product Specification

Model

mHNSP4 -1 O0O0OP—-—SAO—H"V Date :

July 5th, 2018

Current Rating Table for Load Connection Pins

The maximum current that can be drawn continuously from load connection pins is shown In the table below.
However, the total current for each output shall not exceed the maximum output current specified
in the output specification.

Connector name Pin # Output (signal) hame Max. current per pin Note
1 +3.3V 6.0A
2 +3,3V SENSE - +3.3 V Sensing input
3 +12V 6.0A
4 +5V 6.0A
5 +5V 6.0 A
6 COM 6.0A
7 COM 6.0A
8 COM 6.0A
9 CoM 6.0A
10 -12v 0.6 A
MAINT 1 +5VSB 4.0A
(OutputT) 12 +3,3V 6.0A
13 +3.3V 6.0A
14 +12V 6.0A
15 +5V 6.0A
16 +5V 6.0A
17 COM 6.0A
18 COM 6.0A
19 COM 6.0A
20 . COM 6.0A
21 PWR_OK 5.0mA Signal output
22 PS_ON 5.0mA Signal Input
MAIN2 1 +5V 6.0 A
(Qutput2) 2 +3.3V 6.0A
1 COoM 6.0A
2 COM 6.0A
3 COM 6.0A
12V1-3 4 oM 6.0A
(Output3-5) 5 +12V 6.0 A
6 +12V 6.0A
7 +12v 6.0A
8 +12V 6.0A
{a)
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Product Specification

Model mHNSP4—1000P-SAO—H>V

l Date: July 5th, 2018

Current Rating Table for Load Connection Pins

The maximum current that can be drawn continuously from load connection pins is shown in the table below.
However, the total current for each output shall not exceed the maximum output current specified

in the output specification.

Connector hame Pin # Output (signal) name Max. current per pin Note
1 +3.3V 6.0 A
2 +5V 6.0A -
3 coM 6.0A
4 COM 6.0A
HD1-2 5 +12V 6.0A
(Output6-7) 6 +3.3V 6.0 A
7 +5V 6.0 A
8 COM 6.0A
9 COM 6.0 A
10 +12V 6.0A
1 AC FAIL 5.0 mA Signal output
2 SHUT DOWN_T 1.0 mA Signal input
3 BATT LOW.T 5.0 mA Signal output
4 FAN_C - Signal input
SIG 5 FAN_M 5.0 mA Signal output
(Output8) 6 PS_ON 5.0 mA Signal input
7 COoM 2.0A
8 +3.3V SENSE - +3.3 V Sensing input
9 NC -
10 +5VSB 20A
1 BATT LOW_R -
2 NC -
3 NC -
4 SHUT DOWN_R -
(1)D-sub 5 NC -
6 NC -
7 NC -
8 AC FAIL_R -
9 NC -
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Product Specification

Model mHNSP4—T O00OP~-SAO—H1V | Date: July5th, 2018

Precaution before use

1. WARNING: A\ Grounding

This power supply is designed and produced as Class | equipment,
Make sure to properly ground the grounding terminal (Chassis) for safe operation,

2. WARNING: A Electric shock hazards
This power supply is desighed and produced as built-in equipment, and contains a high-voltage part.
Make sure to securely install the power supply into equipment to prevent electric shock.

3. CAUTION: AOutput short circuit
Prevent shorting output. If output is shorted, capacitors inside the power supply rapidly discharge
and it may lead to fire and/or sparks, resulting in a serlous accident. It also shortens the lifetime of the power supply.

4, CAUTION: Alnrush current limiting circult

Inrush prevention circult is used to limit surge current into the smoothing capacitor when AC input is turned on.

If input Is reclosed hefore the specified reclosing interval after input failure, inrush prevention circuit may not work,
and excessive surge current may damage the power supply. Make sure to take enough reclosing interval as specified.

5. Acoustic noise at power-on

Low frequency acoustic noise may be heard at turn-on of input or powet-on by Remote ON/OFF signal.
This noise is caused by low frequency transient vibration of choke coils for harmonic measures.

Very little low-frequency sound could occur during operation (at start-up or/and standby).

It is also caused by low frequency transient vibration of choke colls for harmonic measures,

These noises, however, do hot cause any damage to the characteristics and lifetime of the power supply.

6. Handling of the output cable
Do nhot grab the output cables solely when you move or catry the power supply.
Hold the body of the supply when you move or carry.
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