AC/DC 1600W CRPS SERVER POWER SUPPLY .
LMS1600-P12B MORNSUN

FEATURES

@ |nput voltage range: 90 - 264VAC and supports AC &
HVDC wide voltage range input

Operating ambient temperature range: -5C to +65TC
80 PLUS Platinum efficiency

N+M Intelligent redundancy N+M<4 (N=3 max, M=2
max)

Active current sharing function

PMBus / 12C communication function

Black box function

Over-current alarm, over-current / short-circuit /
over-voltage / under-voltage protection,

- over-temperature protection, fan-fault protection
RoHS @ ® Design refer to UL/EN/IEC62368, GB4943

LMS1600-P12B product is the server power supply provided by for cusfomers. It supports AC & HVDC wide volfage range input,
hot-plug available and parallel using requirements. It feafures high efficiency, infelligent backup function, anfi-backfiow, remofte
compensation. With PMBus / I2C communication function, it can support online moniforing of input / output volfage / current / power, with
fault warning, black box and other functions. The power supply is equipped with a fan for heat dissipation,with a suction heat dissjpation
mode.,and the fan adopts an aufomatic speed regulation design.EMC and safety specifications meet the standards of UL/EN/IEC62368
and GB4943.

Selection Guide

Output nominal Output Main Auxiliary Max. Capacitive
Part No.* Rated input | Fan Operation Power Voltage(VDC) Load(A) Load(A) Load (uP)
voltage Type W) Main | Auxiliary Min.  Max Vo Main | Auxiliar
Circuit = Circuit ) ) ) Circuit |y Circuit
) 100-127VAC Forward qirflow, 1000 1 82.3 3.0
LMS1600-P12B 202()‘;(2)6/%/@(: from DG 1o AC 1600 12.2 12.0 : 13 30 70000 | 3000

Note: 1.*The maximum power of high-voltage input shall not exceed 1600W, and the maximum power of low-voltage input shall not exceed 1000W;
2.*The product picture is for reference only. For details, please refer to the actual product.

Input Specifications

ltem Operating Conditions Min. Typ. Max. Unit
Low voltage ac input 90 115 140 VAC
Input Voltage Range High voltage ac input 180 230 264
DC input 180 - 320 VvDC
Input Voltage Frequency AC input 47 - 63 Hz
10% load - 89 -
. TA=25°C, without | Vin: 20% load - 92 -
Efficiency
Fan 230VAC/50Hz | 50% load - 94 - %
100% load - 91 -
Vin=100Vac/60Hz  Pout=1000W - - 12.5
Input Current
Vin=200Vac/50Hz  Pout=1600W - - 9.5 A
Vin=264Vac/50Hz
Inrush Current Pout=1600W Cold start - 35 -
Leakage Current Vin=264Vac/50Hz -- -- 0.875 mA
lo=10%Imax @ Vin=230Vac/50Hz 0.90 - -
lo=20%Imax @ Vin=230Vac/50Hz 0.96 - -
Power Factor -
lo=50%Imax @ Vin=230Vac/50Hz 0.98 - -
lo=100%Imax @ Vin=230Vac/50Hz 0.99 - -
ITHD 5%Imax<lo<10%max @ Vin=230Vac/50Hz - - 20 %
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10%Imax<lo<20%Imax @ Vin=230Vac/50Hz - -- 10

20%Imax<<lo<50%Imax @ Vin=230Vac/50Hz - 8 10

50%Imax<lo<100%Imax @ Vin=230Vac/50Hz -- -- 5
Output Specifications

ltem Operating Conditions Min. Typ. Max. Unit
Rated Output Voltage 12.1 12.2 12.3
Steady State Output Voltage Range 11.8 12.2 12.6 \%
Dynamic Output Voltage Range 11.6 - 12.8
Output Ripple & Noise* - - 120 mV
Output Current 1 - 132 A
Current Sharing Accuracy (@320W <Pout< +12V _ _ 10
800W) %
Current Sharing Accuracy _ _ 5
(@800W=<Pout< 1600W)
Hold-up Time 12 - -- ms
60% load jump; 0.5A/us; Main load parallel
2200uF capacitor with TA minimum load, 11.6 - 12.8 \%
auxiliary load parallel 1000uF capacitor
Rated Output Voltage 11.4 12 12.6
Steady State Output Voltage Range 11.4 12 12.6 \%
Dynamic Output Voltage Range 11.4 - 12.8
Output Ripple & Noise* - - 120 mV
Output Current 0 - 3 A
Current Sharing Accuracy (@320W <Pout< +12VSB
- NA -

800W) %
Current Sharing Accuracy _ NA _
(@800W=<Pout< 1600W)
Hold-up Time 70 - - ms
60% load jump; 0.5A/us; Main load parallel
2200uF capacitor with TA minimum load, 11.4 - 12.8 \%

auxiliary load parallel 1000uF capacitor
Note: *Tip and barrel method” is used for ripple and noise test, output parallel 47uF electrolytic capacitor and 0.1uF ceramic capacitor, please refer to Server
Power Test Specifications for specific information.

Protective Characteristics

ltem Min. Typ. Max. Unit Note
Over-current Alarm(High

. 134 - 143 An alarm is generated in the
voltage input) 20s.The main output shuts down in
Over-current Alarm(Low 89 _ 03 the 25
voltage input)

Over-current Protection 1 (High 152 _ 175
voltage input)
Over-current Protection1 (Low % _ 115 A
voltage input)
Over-curren’r Protection 2 (High 185 - 200 Blocked, +12VSB output is normal
voltage input)
+12V Output  Gyer-power Protection (High

. 210 - 237
voltage input)

Over-power Protection (Low 125 _ _

voltage input)
+12.2V output short circuit does not affect the normal operation of +12VSB;

Short-circuit Protection The short-circuit protection mode is latching. reset by PSON or AC power off and
restart for recovery
Over-voltage Protection 13.5 - 15.0 Latching, reset by PSON#, AC
\V; power off and restart for recovery
Under-voltage Protection 9.5 - 11 Self-recover
Over Temperature Alarm Point 60 - 65 T Over-temperature protection
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Over-temperature Protection hysteresis greater than
. -- - 70 .
Point 4°C Self-recover
Over-temperature Protection 58 _ _
Release
Clear- point of the
55 - -
over-temperature alarm
. When the fan is faulty, the output is turned off. After the fault is rectified, the
Fan-fault Protection .
output automatically recovers
Over-current Alarm 3.2 - 4 Alarm
A . . M
Over-current Protection 4 - 5 gil;‘;?g;z;ll é’:;?g\f:’&ﬂfgﬁ:\i?)
+12VSB Output

Short-circuit Protection

Over-voltage Protection 13.5 -

LED Indicator Light

Self-recovery (main output will be protected/self-recovery together)

Self-recovery (main output will be

15 v protected/self-recovery together)

Power Status Light Status
Power output normal Green
All power supplies no AC input Light off

When the fan is faulty, the output is turned off. After the fault is rectified, the
AC input is automatically restored to normal. Only the slave machine with
+12VSB output or in cold redundancy mode is asleep

One product no AC input, the other one with AC input
Product failure lead to output off, such as OVP, OCP, Fan Fault
Product in alarm status but with output on

The module enters the firmware upgrade mode

The green light flashes at a frequency of 1Hz

Orange

Orange

The orange light flashes at a frequency of 1Hz
The green light flashes at a frequency of 2Hz

Data Online Reading and Monitoring

ltem Accuracy Range

Output Load <10% 10%-30% 30%-100%
Input Voltage +3% +3% +3%

Input Current NA +0.5A +10% or +0.5A
Input Power NA +5%or £12W +3%

Output Voltage +5% +3% +3%

Output Current NA +10% +5%

Output Power NA +10% +5%

Timing Definition

ltem Description Min. Max. Unit
Time for +12.2V output to rise from 0 to 10.8V 5 70
Tvout_rise
Time for +12VSB output fo rise from 0 to 10.8V 1 25
Tsb_on_delay Time from AC power on to +12VSB output reaching at 10.8V - 1500
Tac_on_delay Time from AC power on to +12.2V output reaching at 10.8V -- 2500
Tvout_holdup Time from AC power off to +12.2V output reaching at 10.8V@90%Load 12 -
Tpwok_holdup Time from AC power off to PWOK signal decreasing@90%Load 11 -
Tpson_on_delay Time from high to low of PSON# signal fo +12.2V output reaching at 10.8V 5 ms
Tpson_pwok Time from low to high of PSON# signal to PWOK signal becoming low-level -- 5
Towok_on Tllme from +12.2V output reaching at 10.8V to PWOK signal becoming 100
high-level
Towok_off 1]1(r)n8e Vfrom PWOK signal becoming low-level to +12.2V output dropping to 1 _
Towok low Time from PWOK signal becoming low-level to when the PWOK signal 100 _
PWOK_ increases through the PSON switch or AC restart
M ORN S UN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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Tsb_vout Time from +12VSB output reaching at 10.8V to +12.2V output reaching at 10.8V 50 1000
T12VSB_holdup Time from AC power off to +12VSB output voltage dropping to 10.8V 70 -

 General Specifications

ltem Operating Conditions Min. Typ. Max. Unit
Isolation Input - @ Electric strength test for Imin., leakage current <SmA 1500 - - VAC
Test Input - Output* Electric strength test for Imin., leakage current <10mA 3000 - -
. .25 + 5
E;;L?:gge ::pu’r: © Qggi?/:*gﬁgfjﬁ;?fg‘zg& r51<()j condensation 50 - - MQ
put - Output Test voltage: 500VDC
Operating Temperature -5 - 55 .
Storage Temperature -40 - 70
Operating Humidlty Non-condensing - - 70 %RH
Storage Humidity -- - 95
Operating Altitude - - 5000
Storage Ambient Height -- - 15200 m
1. 0.5m/s<speed< 1m/s, the backplane
voltage cannot exceed the dynamic +12V 1.6 - 128
Hot-plug specification of the power module during \%
hot-plug process; +12VSB 1.4 - 12.8
2. Add 1000uF capacitive load at the output.
MTBF TR(;:;? J:;p:r;-:; :;);J% load @ 25°C Evaluated by 500,000 h
Safety Standards Design refer to UL/EN/IEC62368-1, GB4943.1
Communication Method PMBus / 12C
Warranty Syears
Note: * Input-Output isolation voltage refer to PCBA only.
Case Material Metal (SGCC)
Dimensions*® 73.50mm x 185.00mm x 40.00/39.00mm (W x D xH)
Weight 880g (Typ.)
Cooling Method Forced-air cooling
Note: *Tips:Module power supply built-in fan, not air.

MORNSUN"
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Timing Diagram
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AC turn on/off cycle
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Electromagnetic Compatibility (EMC)

o CE CISPR32/EN55032 CLASS A
fg,:/'fl‘;ms RE CISPR32/EN55032 CLASS A
Harmonic current IEC/EN61000-3-2 CLASS A

ESD IEC/EN61000-4-2 Contact +8KV/Air 15KV perf. Criteria A

RS IEC/EN61000-4-3 10V/m perf. Criteria A

IEC/EN61000-4-4 Input port: 2KV perf. Criteria A

'('Em;”iw ol IEC/EN61000-4-4 Output port: £1KV perf. Criteria A

Surge IEC/EN61000-4-5 line to line £1KV 2 Q /line to ground +2KV 12 Q perf. Criteria A

CS IEC/EN61000-4-6  3Vrms perf. Criteria A

Voltage dips, interruption IEC/EN61000-4-11 >95% dip 0.5 periods perf. Criteria A

Functional Requirements Of Black Box

1. Itis necessary to record the alarm when the output is turned off and the input power is down, the alarm status and
the time of the fault occur are stored, and the important physical quantities at the fault site are saved and queried,
including not limited to input voltage, output voltage, output current, temperature, fan speed, etc. Use the circular

General storage method (the black box information is written on the current index number +1 in case of failure, and when the
requirements of index number is “record 9”, the next line is written to “record 0”).
black box 2. Support the host to query fault records one by one. Support the host to query the latest input power failure time.

3. Support host timing. The host needs to send the system time (time according to the Unix standard) to the power

module, and the send it again every 10 minutes for the time synchronization of the power module. If the host is not

timed., the time in the power supply is equivalent to the entire cumulative time of power supply work.

Described from the time dimension, it is divided into the following stages:

1. Power-up initialization stage

After powering on, read the historical fault of the EEPROM record into the cache, and the time s initialized to the last
Storage and fault record plus 3 seconds.

reading . 2. Fault site storage stage
mechanism of . . . . :
black box The upper computer timings the power time (10min/time), when the output is furned off, the enabling fault record
records mark writes all the fault scene data to the EEPROM to generate a fault record.
3. Fault data reporting stage
When the upper computer queries the alarm log. each time a single query is made, the lower computer takes the
corresponding data from the EEPROM storage area and uploads it all to the upper computer.
Blcdf box Command Name of the Data reading Data bytes Description of the order
reading protocol command type

MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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Power supply black box query,

MFR_READ_BLACK_ Reading: multi-byte (fault record information, you

D2n BOX Block Read 100 need fo write the fault index before reading, 0-9,
Ois the latest record. 9 is the earliest record)
MFR_READ_BLACK_ . Write: single byte (request to read the index of the
D3n BOX_INDEX Write Byte ! fault record)
The power module needs to be time synchronized through host:
Product: -- Synchronization
--Time to send the power module every 10 minutes
--The time to send is in seconds
System timing Power supply: -- The initialization time of one power on is equal to the last failure time +3 seconds
mechanism in --Time synchronization of accepting products
the black box -- Inferrupt timing, every 1second, the counter is increased by 1, and the time unit is seconds

The timing time (time according to the Unix standard) is the number of seconds relative to the base time. The delivery
time under the host will be sent to the power supply from the number of seconds from the base time to the current
time. The time read in the alarm log is the number of seconds from the base time of the alarm. If the host is not given
time, the running time of the power supply will increase by seconds, and the power drop needs to be saved.

Black box data The black box records the real-time physical quantity and state data of the scene. The storage content is divided into
content two parts: the head and the data department. Each record contains 100 bytes of data.
Output Terminal Definition Output Terminal Definition
AT-A9 SGND B1-B9 SGND
Al10-A18 +12.2V B10-B18 +12.2v
A19 PMBus_SDA B19 A0
A20 PMBus_SCL B20 Al
A21 PSON# B21 +12VSB
A22 SMBAlert# B22 SMART_ON
A23 +12V_Return sense B23 +12V_Sharebus#
A24 +12V_Remote sense B24 PRESENT#
A25 PWOK B25 VIN_GOOD

M()]RNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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Note: The product is equipped with a built-in cooling fan, Keep the air intake clear of

Debris, If the environment cannot meet this requirement, a fanless model is
recommended.

| Dimensions and Recommendedlayout

THIRD ANGLE PROJECTION ]
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Unit: mm([inch]

General tolerances: +2[ + 0.078]
Note:
Unit: mm[inch]
General folerances: +2[+0.078]

Recommended Tie Type

CHASSIS HOLE ¢4.8
CHASSIS THICKNESS 0.8~2.0
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Assembly Drawing
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Note:

1. For additional information on Product Packaging please refer to www.mornsun-power.com. Packaging bag number: 58220607;

2. Unless otherwise specified, parameters in this datasheet were measured under the conditions of Ta=25C, humidity <75%RH with
nominal input voltage and rated output load:;

3.  The room temperature derating of 5°C/1000m is needed for operating altitude greater than 2000m;

4.  Allindex testing methods in this datasheet are based on our company corporate standards;

5. Inorder to improve the efficiency at high input voltage, there will be audible noise generated, but it does not affect product
performance and reliability;

6.  We can provide product customization service, please contact our technicians directly for specific information;

7. Products are related to laws and regulations: see "Features' and "EMC";

8. The out case needs to be connected to PE (@) )of system when the terminal equipment in operating;

9. Our products shall be classified according to ISO14001 and related environmental laws and regulations, and shall be handled by

qualified units;
10. The power supply is considered a component which will be installed into a terminal equipment. All EMC tests should be confirmed with
the final equipment. Please consult our FAE for EMC test operation instructions.

Mornsun Guangzhou Science & Technology Co., Ltd.

Address:No. 8 Nanyun 4th Road, Huangpu District, Guangzhou, China
Tel: 86-20-38601850 Fax: 86-20-38601272 E-mail: info@mornsun.cn WWW.MOrnsun-power.com

M()]RNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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Functional Manual

1.1 Input Requirements

The AC input voltage and DC input voltage must be within the defined voltage range (refer to the
data sheet), otherwise the power supply may not function properly or even malfunction.

A 250V/16A fuse has been connected in series between the L1 and N wires inside the power module.

1.2 Output Requirements

Under any output voltage value, for long-term normal operation, the maximum output current and
power must not exceed the rated/specified value. The output current must not exceed the maximum

output current value.

1.3 Output Over-Voltage Protection

1.3.1 Main circuit output over-voltage protection
The over-voltage protection function is to turn off the main circuit output when the output voltage
reaches the protection voltage value. When over-voltage protection occurs, the module output voltage

is turned off and the output is locked. When the input restarts or PSON# closes again, the output restarts.

1.3.2 Auxiliary Circuit Output Over-Voltage Protection

Project Working Conditions Min. | Typ. | Max. Protection Method
Self recovery of single machine
Output ) .
Full voltage, full load, operation; Parallel operation
over-voltage 183.8vV | - 18V }
. full temperature locking, reset through PSON#, AC
protection
power outage restart recovery

Note: The triggering of over-voltage protection on the auxiliary circuit does not affect the normal
operation of the main circuit.

1.4 Output Over-Current Protection, Output Short Circuit Protection

1.4.1 Main circuit output over-current protection, short circuit protection

Project Working Conditions Min. | Typ. | Max. Protection Method
Full voltage, full load, full

Output 20s after, the main
temperature , High voltage | 134 -- 143

over-current output off
input

MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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alarm Full voltage, full load, full
temperature , Low voltage 89 - 93
input
Full voltage, full load, full
temperature , High voltage | 152 - 175
Output
input Locked, +12VSB
over-current
Full voltage, full load, full output is normal
protectionl
temperature , Low voltage 96 - 115
input
Full voltage, full load, full
temperature , High voltage | 185 - 200
Output
input Locked, +12VSB
over-current
Full voltage, full load, full output is normal
protection2
temperature , Low voltage - - -
input
Full voltage, full load, full
temperature , High voltage | 210 - 237
Output
input Locked, +12VSB
Over-power
Full voltage, full load, full output is normal
Protection
temperature , Low voltage | 125 - -
input
OPP M
OCP2 -
OCP1
OCW
PSU Irate
SMBALERT#
'—*205 ‘—hzs —’ E~i—5m1~‘. — *——1ms — 1— >80us
<ls. 10ms! : 2ms /|
Output over-current protection
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The main circuit output over-current protection is divided into four stages. The first stage is over-current
alarm (OCW). When the output current is in the 134A-143A range (89A-93A at Low Voltage input) , it
continuously detects for 20 seconds. After 20S, the MCU sets SMBALERT# low, and then After 2 second to
turn off the main circuit LLC drive; The second stage-over-current protection 1 (OCP1), when the output
current is between 152A-175A (96A-115A at Low Voltage input) , continuously detects that it is sfill in this
range for 10ms. The MCU sets the SMBALERT# low and delays for another 5ms to turn off the main circuit
LLC drive; The third stage-over-current protection 2 (OCP2), when the output current is between
185A-200A (no OCP2 at Low Voltage input) , continuously detects that it is still in this range for Tms. The
MCU sets the SMBALERT# low and delays for another 2ms to turn off the main circuit LLC drive; The forth
stage-Overpower Protection (OPP), when the sampling output current of the secondary MCU is between
210A-237A (>125A at Low Voltage input) , the LED_ AMBER goes high, MCU will quickly set SMBALERT# low
within 5ms, and then delay for more than 100uS to turn off the main LLC drive. Self locking and no output
caused by over-voltage, over-current, overpower, short circuit, etc. in the power supply; the power
supply will be locked and the fault status will be reported to the system. The triggering of over-current or

short circuit protection on the main circuit does not affect the normal operation of the auxiliary circuit.

1.4.2 Auxiliary Circuit Output Over-Current Protection, Short Circuit Protection

Project Working Conditions | Min. | Typ. | Max. Protection Method

Output

Full voltage, full load,
over-current 3.2A - 4A Alarm
full temperature
alarm

Output

Full voltage, full load,
over-current 4A - 5A Self recovery
} full temperature
protection

When there is a short circuit in the +12VSB output, +12V and +12VSB will be
Short circuit | powered off together, After +12VSB detects three consecutive short circuits,
protection +12V and +12VSB will be locked and restored through PSON reset or AC
power-off restart

1.5 Over Temperature Protection (OTP)

When the ambient temperature of the power supply exceeds the rated temperature for a period of
time, the power supply will be turned off and output will enter a locked state. After the ambient

temperature drops to the set value, the power supply will resume normal operation.
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1.6 Output Power Derating

nominal Output Main Load(A) Auxiliary

Rated input | Fan Operation . CUPYT\oltagevDC) Load(A)

Part No. voltage Type Power Main | Auxiliary
W Cieut  Crreut | M- Max. - Typ.
100-127VAC Forward qirflow 1000 1A 82.3 3.0
LMS1600-P12B | 200-240VAC ' 12.2 12.0
from DC to AC
240VDC 1600 1A 132 3.0

1.7 PSON# (Pin A21)

The PSON# signal is a switch signal used to remotely control the main output of the power module. The
PSON# signal defaults to low level active (the active level can be configured by software).

When the PSON# signal is a valid level, the main output of the power module enters the normal output
mode. When PS ON# is invalid, the main output is turned off.

PSON# logic principle

PSON_MCU_IN
D354B
+33V.S o= = 5 o
= 10k H 4 D )
BAVOODW -
PSON# Signal Characteristics
Signal Type Main output
PSON#=active level Main output mode
PSON#=invalid Main output off
PSON# Output
PSON# Output Min. Max.
Low level ov |AY
High level 20V 3.465V

1.8 SMBAlert# Signal (Pin A22)

The SMBAlert# signal is a power module alarm interrupt signal, with high level indicating normal power

module operation and low level indicating power module alarms (such as abnormal input and output of

MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.




AC/DC 1600W CRPS SERVER POWER SUPPLY .
LMS1600-P12B MORNSUN

the power module, over temperature protection, output overvoltage, fan fault, etc.).
SMBAlert# Logic Principles

433V S
A

[ 737
T MBATERT#
R730

. 10002

| g plQros
SMBALERT q—{: INT002

w
Ll

AGND

SMBAlert# Signal Characteristics

Signal Type

SMBAlert#=high level Power module is normal

SMBAlert#=low level Power module has an alarm
SMBAlert# output

SMBAlert# output Min. Max.

Low level ov 0.4v

High level 2.4V 3.46V

Remarks: 1. When the SMBAlert# signal is set low, the indicator light will always light up orange or the
orange light will flash;

2. When the power module triggers an over temperature alarm, set the SMBAlert# signal and PMBus
related flags low and do not turn off the power module;

3. When the power module triggers over temperature protection, turn off the power module and set

the low PMBus related flag bit at the same time;

1.9 Remote Compensation (Pin A23, A24)

The power supply has 12V on pin A23_ Return sense to adjust the grounding drop of the main output
voltage in the system.

The power supply has 12V on pin A24_ Remote sense to adjust the+12V drop of the main output
voltage in the system.

1.10 PWOK Signal (Pin A25)

PWOK outputs a normal indication signal for the main circuit. High level main output is normal, while
low level main output is abnormal.
PWOK Logic Principle
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PWOK#

AGND

PWOK Signal Characteristics

Signal Type
PWOK=high level The main output of the power supply is normail
PWOK=low level Abnormal output of power main circuit
PWOK Output
PWOK Output Min. Max.
low level ov 0.4v
high level 2.4V 3.46V

1.11 SMART_ON Signal (Pin B22)

The SMART_ON signal is the cold standby wake-up signal of the power module, which defaults to low
level. SMART_Set the ON signal high and issue a standby command (0x02/0x03/0x04/0x05) to enter
standby mode.

When the host malfunctions, the microcontroller will SMART_ON signal set low, wake up standby
machine.

System side: Connect this signal directly together on the power backplane.

SMART_ON Principles of Logic

-33V SD

QB

CR_BUS FAULT#

R733
5. 1k2

R738

SMART_ON
10002

AGND

SMART_ON Signal Characteristics

Signal Type Power Input/Output Signal

SMART_ON=low level Power module exits cold standby mode
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SMART_ON=high level Power module enters cold mode

SMART_ON Output

SMART_ON OQutput Min. Max.
low level ov 0.8v
high level 2.0V 3.6V

1.12 +12V_Sharebus# Signal (Pin B23)

+12V_ Sharebus# is a 12V main circuit output current sharing signal, which is connected together on
the system backplane.
Power module side: internal current sharing bus.
System side: Connect the +12V_ Sharebus# signals of all power modules directly together on the

system backplane.

1.13 PRESENT# Signal (Pin B24)

The PRESENT# signal is used by the system to detect whether the power module is in place. When
PRESENT# is low, the power module is in place.

System side: pull-up voltage 3.3V; Power module side: directly grounded through a 100 Q resistor.

1.14 PMbus_SDA (Pin A19)

PMbus data: Connected to +3.3V through a 20k @ resistor inside the PSU.

1.15 PMbus_SCL (Pin A20)

PMbus clock: Connected to +3.3V through a 20k Q resistor inside the PSU.

1.16 AO (Pin B19)

Address bit 0: Connected to +3.3V through a 10k Q resistor inside the PSU.

1.17 Al (Pin B20)

Address bit 1: Connected to +3.3V through a 10k Q resistor inside the PSU.

1.18 Cold Backup

The power module has redundant backup function, supporting 1+1, 2+1, 3+1, and 2+2 backups.
When the power module is in the 1+1, 2+1, 3+1, or 2+2 backup working state, it can enter the cold

backup state to save energy. The cold standby function has efficiency optimization function, allowing for
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the entry and exit of cold standby mode at the optimal efficiency point.

Conditions for entering cold standby mode:

BMC uses the DOh commmand to write a value of DOh(0x00) to make one of the power modules enter
the cold standby host state, and then BMC uses the DOh commmand to write values of 0x02 - 0x04 to other
power modules to make other machines enter the cold standby standby state. When the standby power
module detects the SMART of the host power module_ After ON Is set to high level, the standby machine
enters cold standby mode.

The system detects the voltage of the current sharing bus and can issue different commands to put

the power module in different cold standby states.

Standby ) ) )
State Exit the load point of the cold standby machine
command
0x00 Cold standby host -
0x01 Standard mode -
0x02 = 40% of the rated load of a single power module (with
Cold standby machine 1 .
a current sharing bus voltage greater than 3.2V)
0Ox03 = 62.5% of the rated load of a single power module
Cold standby machine 2 ) .
(with a current sharing bus voltage greater than 5V)
Ox04 = 84% of the rated load of a single power module
Cold standby machine 3 .
(current sharing bus voltage greater than 6.7V)
0x05 Invalid rate optimization function (0x05 command is in
Standing mode standby mode, only exiting the standby machine in case
of host failure)

Conditions for exiting cold standby mode:

Power supply system issues commands

AC input power failure

PSON# converting from low level to high level

Power module failure

The load is greater than the load point at which the backup machine exits
Power module MCU restart

SMART_ON is low level

Note: If any of the above conditions are met, you can exit the cold standby mode.

Requirements for power module in cold standby state
® PWOK s high level
® Do not report PMBUS faults or alarms

Cold standby function requirements for power supply system BMC:
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BMC uses cold standby control commands to define the switch and status of the power module’s
cold standby mode. BMC rotates the host, cold standby machine 1, cold standby machine 2, and cold

standby machine 3 to ensure that each power module carries equal load throughout its lifespan.

1.19 Parallel Fault Isolation

Parameter | Min. | Typ. | Max. | Unit Note

In the scenario of power module 1+1 parallel power supply
(AC+AC, AC+HVDC, HVDC+HVDC), any power module loses
power or malfunctions (input power failure, input line plugging,
input over-voltage/under-voltage, output slow over-voltage, fan
failure or overheating), and the output voltage of the 12V main
circuit is not less than 11.4V.

1+1
parallel 11.4 - 126 | V

operation
Explanation: 1. The parallel main circuit has a 12V output

terminal and a 1000uF capacitor; The total load of the 2 .1+1
current sharing scenario is 100% of the rated load of a single

power module.

In the scenario of power module 2+2 parallel power supply
(AC+AC, AC+HVDC, HVDC+HVDC), any input has power failure,
over-voltage, under-voltage (2+2 backup, two power modules
share one input), or one of the power modules has a fault (input
power failure, input line plugging. input over-voltage,
under-voltage, output slow over-voltage, fan fault or
overheating), the output voltage of the 12V main circuit shall not
be less than 11.4V.

242
parallel 11.4 - 126 | V
operation

Explanation: 1. The parallel main circuit has a 12V output
terminal and a 1000uF capacitor; Under the 2. 2+2 current
sharing scenario, the total load shall not exceed 190% of the

rated load of a single power module.

In the scenario of power module 2+1/3/1 parallel power supply,
only single point faults are considered for fault isolation.
Explanation: 1. 2+1 scenario: The total load shall not exceed
190% of the rated load of a single power module; 2. 3+1
scenario: The total load shall not exceed 280% of the rated load
of a single power module; 3. The above scenario requires a
2200uF capacitive load at the output end of the 12V main

2+1/3+1
parallel 11.4 - 126 | V
operation

circuit,

Explanation:
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1. Short circuit before ORIng, output end connected in parallel with 2200uF capacitive load test,

power module output voltage drop not less than 11.2V;

2. The maximum load of all starting machines shall not exceed the rated full load of a single power

module.

1.20 Hot Plug

The power module supports hot swapping and meets CRPS specifications.

Parameter 8%?5; Min. | Max. | Unit Note
1. 0.5m/s < plugging speed < 1m/s, and the
Vo 11.6 12.8 \% backplane voltage cannot exceed the
Hot swap dynamic specifications of the power module
voltage during the plugging process.
Vsb 11.4 12.8 \V] 2. Add 1000uF capacitive load to the output
end.
Hot swap method
Parameter Unit

Unplug: Disconnect the AC input and remove the power module from the

AC input, power system.

module with live
plugging

Insertion: The power module is not charged and is inserted into the system.
The power module is then powered on.

1.21 Lamp State Indication

LED indicator light Power status
green Power output is normal
light off All power supplies have no AC input

) ) AC input is normal, only +12VSB output or module is in
1Hz green light flashing id backup stat
cold backup state

One module has no AC input, while the other

orange
modules have normal AC input
orange Power module failure causing output shutdown, such
as OVP, OCP, OTP, fan failure
1Hz orange light flashing The module is in an alarm state and still has output
2Hz green light flashing Module enters Always-Standby mode
MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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2 Firmware Description

2.1 Number Format

Decimal digits are represented by suffixes d or missing, such as 1234d and 1234;
Hexadecimal digits are represented by the prefix Ox or suffix h, such as OxAB and ABh;

Binary numbers are represented by the suffix b, such as 1101001 1b.

2.2 Signal Naming

The effective potential is a low level signal identified by the suffix ‘#’, such as SMBALERT#.

2.3 Bit And Byte Order

When transmitting data, the lowest order byte is sent first, followed by the highest order byte. In any
byte, the most significant bit MSB is sent first, followed by the least significant bit LSB.

Bit Byte
[ 7 ] 6 | 5 | 4 3 | 2] 1] o
|«——MsB >

3 Data Formats And Commands

A

&

o
y

3.1 Linear Data Format

The linear 11 number format is typically used for command and report parameters, such as (but not
limited to) the following parameters:
® Output current
® Input voltage
® |nput current
® And the voltage of the energy storage capacitor
The LINEAR11 number format is a two byte value with:
® One 11 bit (Y), two complementary mantissas;
® A 5-bit (N), 2-bit complement index (scaling facton).
The format of these two data bytes is shown in the following figure.
High Byte Low Byte

P &

S sl
< b 2
150141131211 10/9 [8 [7 |6 |5 4 [3 [2 1 |0 ]
€ N < Y ;}
Linear-11 format

The relationship between Y, N and the “real” value is: X=Y *2 AN

As mentioned earlier, X is the ‘real’ value:
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Y is an 11 bit binary complement integer:;
N is a 5-bit binary complement integer.

Devices using LINEAR11 format must accept and be able to process.

3.2 Output/Input Current, Input voltage, Output/Input Power, Temperature,
Fan Speed

The PMBUS power management bus standard version 1.2 defines the commands for output/input

current, input voltage, output/input power, temperature, and fan speed in alinear 11 format.
3.3 Output Voltage

The power management bus standard version 1.2 defines commands related to output voltage in a
linear 16 format (assuming the exponent of the command reading output voltage is determined as -9, the
calculation formula for the actual value X is X=Y * 2 A -9),

High Byte Low Byte
le —>|< 5|
76543210'76543210
< N N|
€ Y

¥y _

Linear-16 format
3.4 Bus Communication Speed

The power unit operates in standard mode with a maximum bus speed of 100kHz, electrical
characteristics, and clock signals. The timing specifications for data signals refer to SMBUS version 2.0

released on August 3, 2000.
3.5 Device Addressing

The device address of the power management bus is shown below. For redundant systems, once the
power supply is plugged into the system, there are two signals to set the address position, address AO and
address Al.

The Logic lever of A1/A0 at PMB.us device FRU device write/read
Card edge write/read addresses
Al AQ addresses
0 0 BOh/B1h AOh/Alh
0 1 B2h/B3h A2h/A3h
1 0 B4h/BSh A4dh/AS5h
1 1 B6h/B7h Ab6h/A7h
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3.6 Application Layer Requirements
The application layer is based on the PMBus specification version 1.2,
3.7 Reporting Accuracy Of Power Supply Parameters

The accuracy requirements are shown in the table below:

Command Pout<10% 10%<Pout<30% 30%<Pout<100%
READ_VIN +3% +3% +3%
READ_IIN NA +0.5A +10% or +0.5A
READ_PIN NA +5%or £12W +3%
READ_VOUT +5% +3% +3%
READ_IOUT NA +10% +5%
READ_POUT NA +10% +5%

Remarks:
1. 118Vac/60Hz, 230Vac/50Hz, and HVDC 240VDC inputs must meet the requirements.

2. Load based on high and low voltage rated load.

Temperature measurement accuracy

Command Accuracy
Ambient Temperature +3(C)
Fan Speed +500(rpm)

Accuracy (%)=(1 PMBus reading value - measurement value of the meter | /measurement value of
the meter) * 100%.
Temperature accuracy: | PMBus reading value - measured value of the meter 1<=3 C.

Fan speed accuracy: | PMBus reading value - measured value of the meter | <=500rpm.

3.8 PMBus Command Table

The communication protocol is the standard PMBUS protocol, and specific requirements can be
found in "PMBus ™ Power System Management Protocol Specification Revision 1.2". The specific functional

instructions supported by this product are shown in the table below.
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Command

Command
Description

Command
Name

data

Read Write
Type

Default
value

Command Description

00h

Status
page

PAGE

Read/Write
Byte

00h

Read the currently selected Page index
number

(0-Page0 corresponds to the main
channel, 1-Pagel corresponds to the
auxiliary channel)

O1h

Remote
switch
on/off

OPERATION

Read/Write
Byte

80h

Remote shutdown command, clear the
alarm once when starting up.

0x80: Power on;
0x40: Soft shutdown;

0x00: Immediately shut down

02h

Output
shutdown
enable
control

ON_OFF_CO
NFIG

Read/Write
Byte

1Dh

Default reporting value for output switch
control feature configuration: Ox1D

Bit4:

0- Regardless of the status of the control
pins, the power module is powered on at
any time

1- Before pin control and command
operation (set in bit 3:0), the power
module does not power on

Bit3:

0- Ignore bus CMD command word to
control power module startup and
shutdown

1- According to the bus start command,
the power module starts the output.
According to bit 2, the power module
needs to set the control pin to enable the
power module to start the output

Bit2:

0- Power module ignores control pins

MORNSUN"
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Command

Command
Description

Command
Name

data

Read Write
Type

Default
value

Command Description

(power module switches are only
controlled by CMD commands)

The power module needs to be set to the
control pin before starting. According to
bit 3, it is necessary to operate the
command power module before starting
the output.

Bit1:

0- Low level active (set low power
module to start output)

1- High level active (set high power
module to start output)

BitO: Reserved

03h

Clear fault

CLEAR_FAULT
S

Send Byte

Clear fault command. After receiving this
command, clear the fault alarms that
have occurred. This commmand only
supports clearing all faults and does not
support single clearing

05h

Clear
alarm
function

PAGE_PLUS_
WRITE

Block Write

Page add write command, page switch,
and the write command and data that
need to be executed by Page are
completed once

06h

Read
alarm
status

PAGE_PLUS_R
EAD

Block Read

Page add read command, page switch
and the read command that Page
needs to execute are completed once

1%9h

Communic
ation

inquiry

CAPABILITY

Read Byte

90h

Communication capability query
command

Bit7: PEC verification 0- does not support
PEC 1- supports PEC

Bit6-Bits: Maximum bus speed

00- Maximum bus speed, 100KHz

MORNSUN"
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Command

Command
Description

Command
Name

data

Read Write
Type

Default
value

Command Description

01- Maximum bus speed, 400KHz

Bit4: SMBALERT#:

0- SMBALERT# alarm signal not supported
1- Support SMBALERT# alarm signal

Bit3-Bit0: Reserved

1Ah

Read CMD
data
format

QUERY

Block Write-
Block Read

Process Call

PMBus Command Query

Bit7: Does it support commands 0- Does it
not support commands 1- Supports
commands

Bit6: Does It support writing 0- Does it not
support writing 1- Supports writing

Bit5: Does it support reading 0- does not
support reading 1- supports reading

Bit4-Bit2: Data format

000-- Use Linear data format

001-16 signed numbers

010- Reserved

011- Use Direct data format

100-8-bit ULINEAR16 number

101- Use VID data format

110- Use manufacturer specific format

111- Command that does not return
numerical data, used to return data
blocks

1Bh

Shield
SMBAlert
alarms

SMBALERT_M
ASK

Block Write-
Block Read

Process Call

Shield the SMBAlert commmand, enable
the SMBAlert# signal alarm, configure
whether to enable each alarm, set the
SMBAlert# signal alarm, and configure
input, tfemperature, and output current
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c 5 Command | Command Default c dlbeaeen
omman i ommand Description
Description Name e D value P
Type
alarm words; When blocking alarms, it is
recommended to also block pre alarms
to prevent SMBLAERT flipping caused by
pre alarms.
SMBALERT_ The definition of MASK byte bit
is the same as that of STATUS byte bit;
For specific requirements, please refer to
‘PMBus ™ Power Systern Management
Protocol Specification Revision 1.2
Definition of Output Related Data Format
Output Write Byte .
20h P VOUT_MODE yt 17h Ox17: The data related to output voltage
mode Read Byte is in Linear16 format, with @=-9 data
format
Definition of data format related to
Configure VOUT COM | Read/Write output voltage setting
21h output MA?ND
voltage Word The data isin linear 16 format, with a data
format of Q=9
The direct format parameter only
DIRECT Block Wiite- supports the direct format parameters of
COEFFICIENT
30h format S Block Read the 0x86 and 0x87 commands. Send a
parameter Process Cdll 2-byte block and read back a 5-byte
block
Fan configuration
Is there a fan in Bit7: Position1
0- No fan, 1- With fan
Fan .
FAN_CONFIG | Read/Write it6:
3Ah configurati — 90h Bit6: Format of Fan Speed Control
_12 Byte Command
on
0 - duty cycle (defaulb),
1- RPM,
Bit5-4: The speed is measured in pulses
MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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Command

Command
Description

Command
Name

data

Read Write
Type

Default
value

Command Description

per second,

Bit4=1, bit5=0

Is there a fan in Bit3: Position2
0- No fan, 1- With fan

Bit2: Format of Fan Speed Control
Command

0 - duty cycle (default),
1- RPM,

Bit1-0: The speed is measured in pulses
per second

3Bh

Fan speed
setting

FAN_COMM
AND_]1

Read/Write

Word

Fan speed control command,
percentage control, LINEAR11 data
format

The set speed is only effective when it is
higher than the speed required by the
power supply itself

78h

Status
single byte

STATUS_BYTE

Read/Write

Byte

Power status low byte, by STATUS_ Map
VOUT and other status bytes

Bit7 BUSY

Bit6 OFF

Bit6 VOUT_OV_FAULT
Bit4 IOUT_OC_FAULT
Bit3 VIN_UV_FAULT
Bit2 TEMPERATURE
Bit1 CML

BitO reserve

79h

Status
Double

STATUS_WOR
D

Read/Write

Word

Power status double byte, determined by
STATUS_ Map VOUT and other status bytes
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Command

Command
Description

Command
Name

data

Read Write
Type

Default
value

Command Description

Byte

Low Byte

Bit7 BUSY

Bit6 OFF

Bit6 VOUT_OV_FAULT
Bit4 IOUT_OC_FAULT
Bit3 VIN_UV_FAULT
Bit2 TEMPERATURE
Bit1 CML

BitO reserve

High Byte

Bit7 VOUT

Bit6 IOUT/POUT

Bit5 INPUT

Bit4 MFR

Bit3 POWER_GOOD#
Bit2 FANS

Bit1 OTHER

BitO reserve

7Ah

Output
voltage
status

STATUS_VOUT

Read/Write
Byte

Power output voltage related status,
write 1 to clear the alarm, reset if the fault
is not cleared

Bit7 VOUT_OV_FAULT

Bit6 VOUT_OV_WARNING

Bit6 VOUT_UV_WARNING

Bit4 VOUT_UV_FAULT

Bit3 VOUT_MAX_MIN Warning
Bit2 TON MAX FAULT

MORNSUN"
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data

c 5 Command | Command Default c dlbeaeen
omman i ommand Description
Description Name HEme e value P

Type

Bit1 TOFF MAX Warning

Bit0 VOUT Tracking Error

Power output current related status, write
1 to clear the alarm, reset if the fault is not
cleared

Bit7 IOUT_OC_FAULT

Bit6 IOUT OC Fault w/ LV Shutdown
Output
7Bh current STATUS_IOUT

status Byte Bit4 IOUT UC Fault

Read/Write Bit5 IOUT_OC_WARNING

Bit3 Current Share Fault

Bit2 In Power Limiting Mode
Bit1 POUT OP Fault

Bit0O POUT OP Warning

Power input related status, write 1 to
clear the alarm, reset if the fault is not
cleared

Bit7 VIN_OV_FAULT

Bit6 VIN_OV_WARNING

Read/Write : .
7Ch  |Input Status| STATUS_INPUT BifS VIN UV Warning
Byte Bit4 VIN UV Fault

Bit3 Unit Off For Low Input Voltage
Bit2 IIN OC Fault

Bit1 IIN OC Warning

BitO PIN OP Warning

Power supply temperature related status,

Temperatur Read/Write write 1 fo clear the alarm, reset if the fault
7Dh STATUS_TEMP :
e state Byte is not cleared

Bit7 OT_FAULT
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Command

Command
Description

Command
Name

data

Read Write
Type

Default
value

Command Description

Bit6 OT_WARNING
Bits UT Warning
Bit4 UT Fault

Bit3 VIN_ACOFF
Bit2 reserve

Bit1 reserve

BitO reserve

7Eh

Instruction
Status

STATUS_CML

Read/Write

Byte

Bit7 Invalid/Unsupported Commmand
Bit6 Invalid/Unsupported Data

Bit6 Packet Error Check Failed

Bit4 Memory Fault Detected

Bit3 Processor Fault Detected

Bit2 Reserved

Bit1 Other Communication Fault

Bit0 Other Memory Or Logic Fault

80h

Plant Status

STATUS_MFR_
SPECIFIC

Read/Write

Byte

Power supply manufacturer custom
status:

Bit7: Power input AC over frequency
protection,

Bit6: AC underfrequency protection for
power input,

Bit5 PFC over temperature protection
Bit4 reserved

Bit3: Power input AC over frequency
warning,

Bit2: Power input AC underfrequency
warning,
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c 5 Command | Command Default c dlbeaeen
omman i ommand Description
Description Name HEme e value P
Type
Bit1 reserved
BitO reserved
Fan status, write 1 to clear alarm, reset if
fault not cleared
Bit7 Fan 1 Fault
Bit6 Fan 2 Fault
STATUS FANS | Read/Write Bit6 Fan 1 Warning
81h Fan status -
_1.2 Byte Bit4 Fan 2 Warning
Bit3 Fan 1 Speed Override
Bit2 Fan 2 Speed Override
Bit1 Air Flow Fault
BitO Air Flow Warning
Input Input power accumulation value and
power counter value, DICT data format
86h | READ_EIN Block Read
accumulati M=1, r=0, b=0, the system can record the
on value number of counter overflow rounds
Accumulat Output power accumulation value and
ed value of counter value, DICT data format
87h READ_EOUT | Block Read
output M=1, r=0, b=0, the system can record the
power number of counter overflow rounds
Input Input voltage value, LINEAR11 data
88h READ_VIN Read Word
voltage format
Input Input current value, LINEAR11 data
8%h READ_IIN Read Word
current format
Output Output voltage value, LINEAR16 data
8Bh READ_VOUT | Read Word
voltage format, Q=-9
Output Output current value, LINEART1 data
8Ch READ_IOUT | Read Word
current format
MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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c 5 Command | Command Default c dlbeaeen
omman i ommand Description
Description Name HEme e value P
Type
Environme
ntal READ_TEMPE Environmental temperature, LINEART1
8Dh Read Word
temperatur| RATURE_]1 data format
e
Hot spot
READ_TEMPE Power supply front-end hot spot
8Eh temperatur Read Word
: RATURE_2 temperature, LINEAR11 data format
e
Hot spot
READ_TEMPE Post power hot spot temperature,
8Fh temperatur Read Word
0 RATURE_3 LINEAR11 data format
e
READ_FAN_S Fan speed in revolutions per minute,
90h Fan Speed Read Word
PEED_1 LINEAR11 data format
Output Output power value, LINEART1 data
96h READ_POUT | Read Word
power format
Input
97h READ_PIN Read Word Input power value, LINEAR11 data format
power
PMBus
PMBUS_REVIS
98h version ION Read Byte 22h Indicates PMBus protocol version V1.2
number
Manufactu Manufacturer code, ASCIl code string,
9%h MFR_ID Block Read
rer's name maximum 32 characters
Power
Product model, ASCIl code string,
9Ah supply MFR_MODEL | Block Read
maximum 32 characters
name
Power
MFR_REVERSI
9Bh firmware ON Block Read Firmware version number
version
Production | MFR_LOCATI Product manufacturing address, ASCII
9Ch Block Read
address ON code string, maximum 32 characters
Production i i
9Dh MFR_DATE Block Read Product production date, ASCII string,
date maximum 32 characters, format:
MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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c 5 Command | Command Default c dlbeaeen
omman i ommand Description
Description Name HEme e value P
Type
'2022-09-27"
Product serial number, ASCIl code string,
9Eh Product ID | MFR_SERIAL | Block Read
maximum of 32 characters
Power ) L
Configuration file support flag, default
parameter | APP_PROFILE
9Fh i ) Block Read value 0x0000, does not support
configurati | _SUPPORT
configuration files
on
Minimum
input MFR_VIN_MI Input minimum voltage, varies with input
AOh Read Word
voltage N source type, LINEAR11 data format
(fixed)
Maximum
) Input the highest voltage, which varies
input MFR_VIN_MA
Alh Read Word with the input source type, in LINEAR11
voltage X
data format
(fixed)
Minimum
output MFR_VOUT_ Output minimum voltage, LINEAR16 data
Adh Read Word
voltage MIN format, Q=-9
(fixed)
Maximum
output MFR_VOUT_ Output highest voltage, LINEAR16 data
A5h Read Word
voltage MAX format, Q=-9
(fixed)
Maximum
output | MFR_IOUT_M Maximum output current value, LINEART1
Abh Read Word
current AX data format
(fixed)
Maximum
output |MFR_POUT_M Maximum output power value, LINEART1
A7h Read Word
power AX data format
(fixed)
A8h Maximum | MFR_TAMBIE | Read Word Maximum allowable ambient
MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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Command

Command
Description

Command
Name

data

Read Write
Type

Default
value

Command Description

operating
temperatur
e (fixed)

NT_MAX

temperature, LINEAR11 data format

A%h

Minimum
operating
temperatur
e (fixed)

MFR_TAMBIE
NT_MIN

Read Word

Minimum allowable ambient
temperature, LINEAR11 data format

BOh

FRU write
enable

MFR_FRU_EN

Read/Write

Byte

0- FRU allows writing 1- FRU prohibits
writing

COh

The power
supply
withstands
the highest
hot spot
temperatur
e (fixed
value)

MFR_MAX_TE
MP_1(Ambie
nt)

Read Word

Power supply withstands maximum
ambient temperature (fixed value),
LINEART1 data format

Clh

Power
supply
withstands
the highest
hot spot
temperatur
e (fixed
value)

MFR_MAX_TE
MP_3(hotSpo
t-primary)

Read Word

The primary side of the power supply
bears the highest hot spot temperature
(fixed value), in LINEAR11 data format

C2h

Power
supply
withstands
the highest
hot spot
temperatur
e (fixed
value)

MFR_MAX_TE
MP_2(hotSpo
t-Secondary)

Read Word

The secondary side of the power supply is
subjected to the highest hot spot
temperature (fixed value), in LINEAR11
data format

MORNSUN"
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data
c 5 Command | Command Default c dlbeaeen
omman i ommand Description
Description Name HEme e value P
Type
Power supply cold standby control
command
00--Cold Standby Active
Cold
bdckup ReGd/WriTe 01 —Normal
DOh CR_Mode 00h
control Byte 02--Cold Standby 1
command 03-Cold Standby 2
04--Cold Standby 3
05--Always Standby
Power real-time clock calibration
command, Uint32 data high byte first,
b1k Timing | MFR_CALI_RE Block send high byte first when sending dataq,
command LTIME Read/Write UNIX format time standard, cumulative
second value starting from January 1,
1970
Power black box query,
Reading MFR_READ_B
D2h the Black — - Read: Multi byte (fault record
Box LACK_BOX Block Read information, fault index needs to be
written before reading)
Black Box | MFR_READ_B
. Write: Single byte (request to read the
D3h Record | LACK BOX_I | Write Byte
index of the fault record);
Index NDEX
Input
D7h MFR_READ_V | Read/Write Read the AC voltage frequency value of
ower
P IN_FREQ Word the input source in LINEAR11 data format
frequency
Power input source status:
0: No input or abnormal input voltage;
Input MFR_INPUT_T
D8h Read Byte 1: AC input
power type YPE
2: High voltage direct current
3: Low voltage direct current
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3.9 SMBALERT# Signal

SMBALERT# is a low potential effective signal used to indicate when the status register bit is asserted. If
a state is set to “1” for assertion and the corresponding SMBALERT_ The MASK bit is cleared to "0", and as

long as the underlying condition exists, the SMBAlert# signal must be driven and asserted.

SMBALERT_ MASK defaults to only state bits in the PAGE 01h (ME) interrupt, and the instance will
generate SMBALERT#. Normally, in the FW default design, the SMBALERT# signal is asserted for the following

situations.
(1STATUS_IOUT (lout OC Warning/lout OC fault)
(2)STATUS_TEMPERATURE (OT Warning/OT faulf)
(3)STATUS_FAN (FAN Warning/FAN fault/)

& . Current Event_1 state Bitin PAGE_A STATUS_Event_1

ear attempt | — Rl —
Write 1 to STATUS_X bit b
B e s
RoarQ

i

CLEAR_FAULTS

Bitin PAGE_ASTATUS_BYTE &
PAGE_ASTATUS_WORD

Other status bits that can
set the same bitin
STATUS_BYTE/STATUS_WORD

PAGE_FFh

SMBALERT_MASK Event_1 bit
for PAGE_A I: ]—Mashed event 1
FAGEA SMBAlert#

Masked event_2

Latch Logic Masked event_n
Setis) | cearR) | Q

0 0 No change
1 0 1
0 1 0
1 1 0

Support for PAGE_ Schematic diagram of the status bits of the PLUS command and the concept of

SMBAlert#
Current Event_1 state Bitin STATUS Event_1
EET
Clear attempt by C>———s @  ES-
Write 1 to STATUS_X bit I Latch

Bl D——:i>7 Ras @ Bitin Bitin STATUS_BYTE &
STATUS Event 2 STATUS_WORD
S >
CLEAR_FAULTS - —
J—L Co>— Bitin

STATUS_Event_n

Co—

y SMBALERT_MASK event_1 bit Masked event 1
Latch Logic —D;FD -
SMBAlert#

Set(S) | Clear(R) | Q
Masked event_2 ]
0 0 No change >—|
1 0 1 Masked event_n
0 1 0
1 1 0

MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.



AC/DC 1600W CRPS SERVER POWER SUPPLY .
LMS1600-P12B MORNSUN

Without PAGE_ Schematic diagram of the status bits of the PLUS command and the concept of SMBAlert#

3.10 Main And Backup Cold Redundancy Mode

Cold_Redundancy_Config Cold redundancy setting (DOh)

Value State Description

ooh Cold Redundant Define this power supply as a power supply that always
Active 1 outputs normally in cold redundancy.
Standard Redundancy

O1lh (default power on The power supply is in a standard redundant state.
state)

Define the power supply that first becomes a normal
02h Cold Standby 1 output in a cold redundant configuration when the load
increases.

Define the second power supply in a cold redundancy
03h Cold Standby 2 configuration that becomes a normal output when the
load increases.

Define the third power supply in a cold redundancy
04h Cold Standby 3 configuration that becomes a normal output when the
load increases.

Define that this power supply is always in a cold redundant
05h Always Standby .
sleep state regardless of load conditions.

(1)Redundant mode (normal mode)

The default value of DOh is 0x00, which is in a redundant standard state.
(2)Master/slave

CR mode setting description (taking 1+1 parallel: 0x00+0x02 as an example):

1.1 During normal parallel operation (the DOh values of both PSUs default to 00), both PSUs
perform CR_ Set BUS to LOW:;

1.2 If PSU1 is set to host 00 and PSU2 is still in 00 normal mode, then CR_ The BUS bus signal remains
LOW and in a ready state until PSU2 issues command 02, CR_ The BUS bus signal will be HIGH, and PSU2

will enter the slave state at this time.

The following instruction table:
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Instruct PSU1 PSU2 CR_BUS State
DOh 00 00 LOW Normal mode
DOh 01 02 HIGH Enter CR mode (PSU2 as slave)
DOh 02 01 HIGH Enter CR mode (PSU1 is the slave)

Note: When the PSU reaches 02, the CR of that PSU_ BUS (non bus) is in a suspended state; CR_
The BUS bus is determined by another PSU;

1.3 The system load determines the working status of the cold redundant PSU, with PSU1 set to host
01 and PSU2 set to slave 02.

System load<(TBD1), CR_ The BUS bus signal remains high, and PSU2 enters sleep,

System load>(TBD2), CR_ The BUS bus signal remains at a high potential, and PSU2 wakes up,
System load<(TBD1), CR_ The BUS bus signal remains high, and PSU2 enters sleep again,
Note: Load TBD1<TBD2.

1.4 The events for exiting the cold redundancy mode are as follows:

1.4.1 Command Exit:

When two PSUs enter cold redundancy mode and one PSU is given the 0xD0 0x00 command from

the slave machine, both PSUs exit cold redundancy mode, that Is, both PSUs will enter normal mode;
1.4.2 AC power failure:

When two PSUs enter cold redundancy mode and either PSU loses power, both PSUs will exit cold

redundancy mode, that is, both PSUs will enter normal mode;
1.4.3 PS_ ON to OFF:

When the PS of any PSU_ When ON (set high or suspended) is turned off, both PSUs will exit the

cold redundancy mode command, that is, both PSUs will enter normal mode;
1.4.4 Power Module Fault Event:

When two PSUs enter cold redundancy mode and the host PSU experiences a Fault event, the

slave will immediately exit cold redundancy mode and enter normal mode;
1.4.5 CR_ BUS bus abnormailly pulled low:

When two PSUs enter cold redundancy mode, CR_ When the BUS bus is pulled down, both PSUs

will exit cold redundancy mode, that is, both PSUs will enter normal mode;

Note: When the above wake-up or exit events occur, the 12V output bus voltage cannot exceed
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the dynamic specification range (except for OVP of the host). In the sleep state of the cold

redundant slave, the PWOK signal and Alert signal are at normal high levels.

4xPSU Cold Redundancy Function

PsU4
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Decreasing Load

Power on/off in cold redundancy mode (4x PSUs)

4 Black Boxes

4.1 Black Box Communication Protocol

The black box communication protocol adopts the standard PMBUS communication protocol. When
reading black box records, the index number corresponding to the record to be read is first written using
the byte write command (D2h) (the index value range is 0-9, where 0 is the latest record and 9 is the

earliest record), and then the record information corresponding to the index is read using the block write

command.
Data
Data
Command | Command Name read/write Byt Command Description
es
type
Power black box query,
MFR_READ_BLACK_B
D2h OX Block Read 100 Read: multi byte (fault record
information)
MFR_READ_BLACK_B Write: Single byte (request to read
D3h Write Byte 1
OX_INDEX the index of the fault record)
M()]RNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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4.2 Black Box Data Content

The black box records real-time physical quantities and status data at the fault site, with each record
containing 100 bytes of data. A total of ten latest fault records can be saved, and the data is written in a
cyclic manner. The detailed data format is shown in the table below.

Table 4-1: Record Data Format

Num | Classificati )
Name Data Type Describe
ber on
PFC status, bit definitions are shown in
1 StateReg_PFC Uint16
Table 3-2
) LLC shutdown request, bit definition shown
2 Req_Stop_LLC Uint16
in Table 3-2
LLC status, bit definitions are shown in
3 STATE_REG_LLC Uint16
Table 3-2
state class ) ) .
The main path status and bit definitions
4 FAULT_REG_12V Uint16
are shown in Table 3-2
Auxiliary circuit status, bit definition as
5 FAULT_REG_SB Uint16
shown in Table 3-2
6 Reserve0 Uint16 Reserved 0
7 Reservel Uint16 Reserved 1
8 Runtime Uint32 Running cumulative time or real-time time
9 Vol_In_PFC Float PFC input voltage
10 Cur_In_PFC Float PFC input current
11 F_In_PFC Float PFC input voltage frequency
12 | Redltime Vol_Out_PFC Float PFC output voltage
physical
13 ) Temp_Env_PFC Float PFC ambient temperature
quantity
14 data Req_Vol_Out Float LLC main circuit output set voltage
15 Vol_Out Float LLC main circuit output voltage
16 Vol_Out_Bus Float LLC main circuit output BUS voltage
17 Cur_Out Float LLC main circuit output current
18 IMON_12V Float LLC single machine current sharing
MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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19 Cur_Out_Share Float LLC output current sharing bus current
20 Cur_Share_Adj Float LLC current sharing cadlibration coefficient
21 Cur_Out_SB Float LLC auxiliary circuit output current

22 Vol_Out_SB Float LLC auxiliary circuit output voltage

23 Temp_OTP Float LLC Hotspot Temperature

24 Temp_Env Float LLC ambient temperature

25 Reserve2 Float Reserved 2

26 Reserved Float Reserved 3

27 Reserve4 Float Reserved 4

28 Reserveb Float Reserved 5

29 CRC16 Uint16 CRC16 for data 1 to 29

Note: The unit of current type variable is A, the unit of voltage type variable is V, and the unit of

temperature type variable is C;

Uint16 type variable has 2 bytes, Float type variable has 4 bytes, and Uint32 type variable has 4 bytes.

Table 3-2: The definition of alarm status bits is as follows:

Name Data bit definition Describe
Bit0O:AC_OK AC input: 1-normal  O-fault
Bit1:Bus_OK BUS voltage: 1-normal  O-fault
Bit2:Bus_Ok_Fast BUS instantaneous voltage: 1-normal  O-fault
StateReg_PFC Bit3:Alert Alert signal: 1-fault  O-normal
Bit4:Alert_Fast Alert instantaneous signal: 1-fault O-normal
Bit5-7:INPUT_TYPE Input Type: 1-AC 2-DC
Bit8-15: reserve
Bit0:PSON# PSON#: 1 -Power off 0-Power on
Bit1:PFC_Alert PFC_Alert: 1 -Power off 0-Power on
Req_Stop_LLC Bit2:HV_BUS HV_BUS: 1 -Power off 0-Power on
Bit3:PMBUS PMBUS On/Off Command: 1 -Power off 0-Power on
Bit4:CR Cold backup control: 1 -Power off 0-Power on
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Bit5-15: reserve
Bit0:DC_OK Main circuit output voltage status: 1-Normal 0-Abnormal
Bit1:SB_OK Auxiliary circuit output voltage status: 1-Normal 0-Abnormal
Bit2:OCW_SB Auxiliary circuit output over-current warning: 1-Alarm  0-Normal
Bit3:Power_OFF Main circuit working status: 1- Power off  0- Work
Bit4:OCTW_ST Primary over-current output of main circuit-software: 1-Alarm  0-Normail
Bit5:OC2W_ST Main circuit output secondary over-current-software: 1-Alarm  0-Normal
Bit6:OC3W_ST Main circuit output three-level over-current-software:  1-Alarm  0-Normal
Bit7:SMBALERT SMBALERT: 1-Fault 0-Normal
STATE_REG_LLC
Bit8:UVW_ST Main circuit output under-voltage alarm: 1-Alarm  O-Normal
Bit9:OVW_ST Main circuit output over-voltage alarm: 1-Alarm  O-Normal
Bit10:Fan1War Fan alarm: 1-Alarm  0-Normal
Bit11:Fan10OVS Fan over speed alarm: 1-Over speed O-Normal
Bit12:0TW Over temperature alarm: 1-Alarm  0-Normal
Bit13:MODBUS_ERR | MODBUS communication failure 1-Fault  O-Normal
Bit14:PMBUS_ERR PMBUS communication failure 1-Fault  0-Normal
Bit15: reserve
BitO:Fan1Err Fan fault: 1-Alarm  0-Normal
Bit1:OVP_ST Main circuit output over-voltage protection-software: 1-Alarm  0-Normal
Bit2:UVP_ST Main circuit output under-voltage protection-software: 1-Alarm  0-Normal
Bit3:OCP_ST Main circuit output over-current protection - software: 1-Alarm  0-Normal
Bit4:OPP_ST Main circuit output overpower protection - software: 1-Alarm  0-Normal
FAULT_REG_12V
Bit5:OVP_HW Main circuit output over-voltage protection - hardware: 1-Alarm  0-Normal
Bit6:OCP_HW Main circuit output over-current protection - hardware: 1-Alarm  0-Normal
Bit7-OTP Main circuit output over temperature protection-hardware: 1-Alarm
O-Normal
Bit8-15: reserve
FAULT_REG. SB BG:OCP._S3 Auxiliary circuit output over-current protection - software: 1-Alarm
O-Normal
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Auxiliary circuit output over-voltage protection - software: 1-Alarm
Bit1:OVP_SB

O-Normal

Auxiliary circuit output under-voltage protection - software: 1-Alarm
Bit2:UVP_SB

O-Normal
Bit3:OPP_SB Auxiliary Circuit Output Overpower Protection - Software: 1-Alarm  0-Normal

Bit4-15: reserve

5 Firmware Upgrade

Equipped with firmware upgrade functionality, in order to prevent product abnormalities caused by
third-party operations, it is temporarily only open for use by maintenance personnel from the

manufacturer.

6 FRU

6.1 FRU Data
The FRU data format should comply with the specifications of IPMI Version 1.0.
6.2 FRU Device Protocol

The FRU device will execute the same protocol as the commonly used AT24C02 device, including byte

read, sequential read, byte write, and page read protocols.
6.3 FRU Data Format

The information that FRU devices need to include is shown in the table below:

Area Type Describe

Common header Defined by FRU document
Internal Use Area Not required, not reserved
Chassis Info Area Not applicable, not reserved
Board Info Area Not applicable, not reserved
Product Info Area Defined by IPMI FRU document
The product information is defined as follows
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Field name Field Description

Manufacturer Naome Supplier Name

Product Name Product or model

Product part/model number Customer model number
Product Version Customer’s current version
Product Serial Number Product ID

Asset Tag Not used, code is 0 length bytes
FRU File ID Not required

Add if necessary, allowing 8 bytes to be offset to
PAD Bytes
the next region

As defined in the IPMI FRU document, this power
Multi-Record Area )
supply should use the following record types

Area Type Describe

Power information (record type 0x00)
DC output (record type 0X01)

There are no other record types for the power

supply
Field Name(PS Info) Field Information Definition
Overall Capacity(watts) 1600
Peak VA 1600
Inrush current(A) 35
Inrush interval(ms) 5
Low end input voltage range 1 90
High end input voltage range 1 140
Low end input voltage range 2 180

High end input voltage range 2 264

AC dropout total.(ms) 10

. Used to set up: supports hot swapping,
Binary flags
automatic switching, and PFC
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Peak Wattage 1600
Combined wattage Blank
Predictive fail tach support Support

Field Description: Define two outputs from #1 to

Field Name(Output)
#2, namely+12V and+12VSB

Only+12VSB is enabled in standby mode, and
Output Information
other outputs are enabled in non standby mode

i Format according to IPMI specifications and use
All other output fields o o
the parameters in this specification

6.4 FRU Write Protected

Use the PMBUS command MFR for the content of FRU_ FRU_ Protection (instruction BOh), using the
byte write command (with PEC) to enable or disable write protection. A reading value of 00h
indicates that the FRU can write, while a reading value of 01h indicates that the device cannot write

(write protection activated), and the write operation values are the same.

6.5 FRU Table

1600W VERSION:SO1 DATE:2024/12/10
Numeric
Value
Project|Address| value HEO Describe Block Title
(decimal)
COMMON
1 OOO0OH 1 1 FORMAT VERSION NUMBER
HEADER
2 000TH 1 1 INTERNAL USE AREA OFFSET
3 0002H 0 0 CHASSIS INFO AREA OFFSET
4 0003H 0 0 BOARD AREA OFFSET
5 0004H 3 3 PRODUCT INFO AREA OFFSET
6 0005H 11 0B MULTI RECORD AREA OFFSET
7 0006H 0 0 PAD(ALWAYS ZERO)
8 | 0007H | 240 FO | ZERO CHECK SUM (100H-(TOTAL

MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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BYTES))
1 0008H 0 0 PAD(ALWAYS ZERO) INTERNAL USE
AREA
2 000%H 0 0 PAD(ALWAYS ZERO)
3 | O00AH 0 0 PAD(ALWAYS ZERO)
4 | 00OBH 0 0 PAD(ALWAYS ZERO)
5 | O0OCH 0 0 PAD(ALWAYS ZERO)
6 | OOODH 0 0 PAD(ALWAYS ZERO)
7 OOOEH 0 0 PAD(ALWAYS ZERO)
8 OOOFH 0 0 PAD(ALWAYS ZERO)
9 0010H 0 0 PAD(ALWAYS ZERO)
10 | 0011H 0 0 PAD(ALWAYS ZERO)
11 | 0012H 0 0 PAD(ALWAYS ZERO)
12 | 0013H 0 0 PAD(ALWAYS ZERO)
13 | 0014H 0 0 PAD(ALWAYS ZERO)
14 | 0015H 0 0 PAD(ALWAYS ZERO)
15 | 0016H 0 0 PAD(ALWAYS ZERO)
16 | 0017H 0 0 PAD(ALWAYS ZERO)
PRODUCT
1 0018H 1 1 PRODUCT AREA FORMAT VERSION | INFORMATION
AREA
2 0019H 8 8 PRODUCT AREA LENGTH#BYTES/S)
3 | 001AH 25 19 LANGUAGE(ENGLISH)
4 001BH 160 7 PRODUCT MANUFACTURER NAME
LENGTH/BYTE
5 | 001CH 77 58 X
6 | O01DH 79 58 X
7 OO1EH 82 58 X
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8 | 001FH 78 58 X
9 | 0020H 83 58 X
10 | 0021H 85 58 X
11 | 0022H 78 58 X
12 | 0023H | 206 CE PRODUCT NAME LENGTH
13 | 0024H 76 31 1
14 | 0025H 77 36 6
15 | 0026H 83 30 0
16 | 0027H 49 30 0
17 | 0028H 51 57 W
18 | 0029H 48 20
19 | 002AH 48 20
20 | 002BH 45 20
21 | 002CH 80 20
22 | 002DH 49 20
23 | 002EH 50 20
24 | 002FH 66 20
25 | 0030H 88 20
26 | 0031H 88 20
27 | o032t 1o 0 CUSTOMER PRODUCT PART
NO.LENGTH
28 | 0033H 195 c3 BOARD VERSION type/length
29 | 0034H 83 53 S To be updated
30 | 0035H 48 30 0 To be updated
31 | 0036H 49 31 1 To be updated
32 | 0037H | 220 DC | PRODUCT SERIAL NO. LENGTH
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33 | 0038H 88 58 X To be updated
34 | 0O03%9H 88 58 X To be updated
35 | O03AH 88 58 X To be updated
36 | 003BH 88 58 X To be updated
37 | 003CH 88 58 X To be updated
38 | OO3DH 88 58 X To be updated
39 | OO3EH 88 58 X To be updated
40 | OO3FH 88 58 X To be updated
41 0040H 88 58 X To be updated
42 | 0041H 88 58 X To be updated
43 | 0042H 88 58 X To be updated
44 | 0043H 88 58 X To be updated
45 | 0044H 88 58 X To be updated
46 | 0045H 88 58 X To be updated
47 | 0046H 88 58 X To be updated
48 | 0047H 88 58 X To be updated
49 | 0048H 88 58 X To be updated
50 | 004%9H 88 58 X To be updated
51 | O04AH 88 58 X To be updated
52 | 004BH 88 58 X To be updated
53 | 004CH 88 58 X To be updated
54 | 004DH 88 58 X To be updated
55 | OO4EH 88 58 X To be updated
56 | OO4FH 88 58 X To be updated
57 | 0050H 88 58 X To be updated
58 | 0051H 88 58 X To be updated
59 | 0052H 88 58 X To be updated
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60 | 0053H 88 58 X To be updated
61 | 0054H 192 Co ASSET TAG type/length byte
62 | 0055H 192 Co FRU Filed ID type/length byte
63 | 0056H 193 Cl NO MORE FIELDS MARKER

RECORD TYPE ID 0X00=POWER MULTICORD
1 0058H 0 0
SUPPLY INFORMATION
7:7 END OF LIST, 6:4=0008B, 3:0 HEADER
2 0059H 2 2
RECORD FORMAT VERSION=2
3 | O05AH 24 18 |RECORD LENGTH OF MULTIRECORD

1 |005DH| 20 40 | 15-12: RESERVED, WRITE AS 0000B 1600W
2 | OOSEH 5 6 | 11-0: OVERALL CAPACITY(WATTS) 1600W
3 | 005FH 20 40 PEAK VALUE 1600W
4 | 0060H 5 6 LSB FIRST 1600W
s | oosm 55 23 INRUSH CURRENT FFH IF NOT 35A
SPECIFIED
s | oosar s 5 | SETTOOIFNOINRUSH CURRENT 5mS
SEPCIFIED
7 | 0063H 16 10 | oW END INPUT VOLTAGE RANGE 1 100V
8 | 0064H 39 27 100V=2710H 100V
9 | 0065H | 156 9C  |HIGH END INPUT VOLTAGE RANGE 1 127V
10 | 0066H 49 31 127V=319CH 127V
11| 0067H 32 20 |LOW END INPUT VOLTAGE RANGE 2 200V
12 | 0068H 78 AE 200V=4E20H 200V
13 | 0069H 192 CO  |HIGH END INPUT VOLTAGE RANGE 2 240V

MORNSUN*
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14 | 006AH 93 8D 240v=5DCOH 240V
LOW END INPUT FREQUENCY 47Hz
15 | 006BH 47 2F
RANGE 47HZ=2FH
HIGH END INPUT FREQUENCY 63Hz
16 | 006CH 63 3F
RANGE 63HZ=3FH
A/C DROPOUT TOLERANCE IN mS 11TmS
17 | O06DH 11 0B
11mS=0BH
BINARY FLAGS: 7:5-RERERVED,
WRITE AS 000b
4:4-TECHOMETER PULSES PER
ROTATION/PREDICTIVE FAIL PIN
POLARITY
18 | OO6EH 31 1F
3:3-HOT SWAP SUPPORT
2:2-AUTOWITCH
1:1-POWER FACTOR CORRECTION
0:0-PREDICTIVE FAIL SUPPORT
19 | O06FH 120 A0 |PEAK WATTAGE 15-12:HOLD UP TIME
IN SECOND TmS=1H 1Tms
20 |oo7oH | 181 B5 | 11-0 PEAK CAPACITY(WATTS)(LSB 1440W
FIRST)
COMMBINED WATTAGE
21 0071H 0 0
7-4:VOLTAGE1,3-0:VOLTAGE2=00H
BYTE 2:3 TOTAL COMBINED
22 | 0072H 0 0
WATTAGE(LSB FIRST) 1300W=0514H
23 | 0073H 0 0
PREDICTIVE FAIL TACHOMETER
24 | 0074H 13 oD
LOWER THRESHOLD(RPS)
RECORG TYPE ID 0X01=DC OUTPUT| MULTIRECORD
1 0075H 1 1
Record
2 0076H 2 2 7:7 END OF LIST, 6:4=000B.3:0 HEADER
M()]RNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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RECORD FORAMT VERSION=2

3 0077H

13

0D

RECORD LENGTH OF MULTIRECORD

1 008CH

130

82

+12VSB 7:STANDBY=0, 6-4:RESERVED
000B, 3-0:OUTPUT NUMBER=0010B

+12.2V 7:STANDBY=0, 6-4=000B, +12.2V

1 | 007AH 1 1

3-0 :OUTPUT NUMBER=0001B
2 | 007BH 196 c4 NORMAL VOLTAGE 12.2V
s | oorcH . A DEVIATION(10mV)1220=04C4H 22V
4 | 007DH 136 9C MAXIMUM NEGATIVE VOLTAGE 1.8V
5 007EH 4 4 DEVIATION(]OmV) 1180=049CH 11.8V
6 | 007FH 236 EC MAXIMUM POSITIVE VOLTAGE 12.6V
B . , | DEVIATION(IOMY)  1260=04ECH 1267
8 | 0081H 120 78 | RIPPLE AND NOISE PK-PK 10Hz TO 120mV
9 0082H 0 0 20MHz(mV) 120mV=0078H 120mV
10 | 0083H 50 E8 [MINMUM CURRENT DRAW(MA) 1A
11 | 0084H 0 03 1A
12 | 0085H 204 90 |MAXIMUM CURRENT DRAW(10mA) 132A

13200=3390H (10mA>
13 | 0086H 41 33 132A
RECORD TYPE ID 0X01=DC OUTPUT|  MULTICORD
1 | 0087H 1 1
Record

7:7 END OF LIST, 6:4=0008B.3:0 HEADER
2 | 008sH 130 82

RECORD FORMAT VERSION=2
3 | 0089H 13 0D |RECORD LENGTH OF MULTIRECORD

+12VSB
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MORNSUN Guangzhou Science & Technology Co., Ltd. reserves the copyright and right of final interpretation

MORNSUN Guangzhou Science & Technology Co., Ltd.

2025.05.27-A/3 Page 52 of 61




AC/DC 1600W CRPS SERVER POWER SUPPLY

MORNSUN"®

LMS1600-P12B
2 | 0O08DH 196 BO NORMAL VOLTAGE 12.0v
3 OO8EH 4 4 DEVIATION(10mV) 12.0V
4 | O08FH | 116 74 | MAXIMUM NEGATIVE VOLTAGE 1.4V
5 | 0090H 4 4 DEVIATION(10mV) 11.4V
6 0091H 236 EC MAXIMUM POSITIVE VOLTAGE 12.6V
7 0092H 4 4 DEVIATION(10mV) 12.6V
8 0093H 120 78 RIPPLE AND NOISE PK-PK 10Hz TO 120mV
9 0094H 0 0 20MHz(mV) 120mV=0078H 120mV
10 | 0095H 0 O | MINMUM CURRENT DRAW(MA) 0A
11 | 0096H 0 0 OmA=0000H 0A
12 | 0097H 184 B8 MAXIMUM CURRENT DRAW(MA) 3A
13 | 0098H 11 OB 3A
1 0099H 0 0 Unused Area
2 | 009AH 0 0 Unused Area
3 009BH 0 0 Unused Area
4 | 009CH 0 0 Unused Area
5 | O09DH 0 0 Unused Area
6 O0%EH 0 0 Unused Area
7 009FH 0 0 Unused Area
8 | OOAOH 0 0 Unused Area
9 | OOATH 0 0 Unused Area
10 | O0OA2H 0 0 Unused Area
11 | O0A3H 0 0 Unused Area
12 | O0A4H 0 0 Unused Area
13 | OOASH 0 0 Unused Area
14 | O0A6H 0 0 Unused Area
15 | O0A7H 0 0 Unused Area
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Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

LMS1600-P12B
16 | OOA8H
17 | 00A9H
18 | OOAAH
19 | O0OABH
20 |00ACH
21 | OCADH
22 | OOAEH
23 | OOAFH
24 | O0OBOH
25 | 00BTH
26 | 00B2H
27 | O0B3H
28 | 00B4H
29 | 00OBSH
30 | OOB6H
31 | 00B7H
32 | 00B8H
33 | 00B9H
34 | OOBAH
35 | 00BBH
36 | 00BCH
37 | 00BDH
38 | OOBEH
39 | OOBFH
40 | OOCOH
41 | 00C1H
42 | 00C2H
MORNSUN"
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Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

LMS1600-P12B
43 | OOC3H
44 | 00C4H
45 | 00CsH
46 | OOC6H
47 | 00C7H
48 | 00OC8H
49 | 00C9H
50 |O00CAH
51 | OOCBH
52 |00CCH
53 | 00CDH
54 | O0OCEH
55 | OOCFH
56 | OODOH
57 | 0OODTH
58 | OOD2H
59 | OOD3H
60 | 00OD4H
61 | OODSH
62 | OOD6H
63 | OOD7H
64 | OOD8H
65 | OOD9H
66 | OODAH
67 | 00ODBH
68 | 00DCH
69 | OODDH
MORNSUN"
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Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

Unused Area

LMS1600-P12B
70 | OODEH
71 | OODFH
72 | OOEOH
73 | OOETH
74 | OOE2H
75 | OOE3H
76 | OOE4H
77 | OOESH
78 | OOE6H
79 | OOE7H
80 | OOE8H
81 | OOE9H
82 | OOEAH
83 | OOEBH
84 | OOECH
85 | OOEDH
86 | OOEEH
87 | OOEFH
88 | OOFOH
89 | OOF1H
90 | OOF2H
91 | OOF3H
92 | OOF4H
93 | OOFSH
94 | OOF6H
95 | OOF7H
96 | OOF8H
MORNSUN"
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97 | OOF9H 0 0 Unused Area
98 | OOFAH 0 0 Unused Area
99 | OOFBH 0 0 Unused Area
100 | OOFCH 0 0 Unused Area
101 | OOFDH 0 0 Unused Area
102 | OOFEH 0 0 Unused Area
103 | OOFFH 0 0 Unused Area

FRU address and data example:

Addr O 1 213|456 |7 | 8|9 | A|B|C|D|E F

M()]RNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

All data written fo EEPROM should be ASCIl code in hexadecimal format, and all checksums should be

calculated by zero checksum.

Number ltfems Address | Bytes Description Numerical value

1 100H-(Low Byte Sum(OOH-06H)) FO

2 100H-(Low Byte Sum(18H-56H)) AF

3 100H-(Low Byte Sum(5DH-74H)) C3

4 100H-(Low Byte Sum(58H-5BH)) 23

5 100H-(Low Byte Sum(7AH-86H)) 81

6 100H-(Low Byte Sum(75H-78H)) 6F

7 100H-(Low Byte Sum(8CH-98H)) 27

8 100H-(Low Byte Sum(87H-8AH)) 49

9 Use the ACSII Code OO
Product . .

Name

Product

11 : 34H-36H 3 Use the ACSII Code (#1) Updated

Version No.

Product

12 37H-53H | 28 Use the ACSII Code (#2) Updated

Serial No.

Unused

13 99H-FFH 00

Area
MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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7 Nameplate Information

Main label paper:

® MORNSUN Guangﬂnu Scienoce & Technology Co., Ltd.
ISR AR
WO TMOMGI N | WADENCHNA (B )

FF 3% H8i§/Switching Power Supply
£18/Model:LMS1600-P12B

ZRHA/AC Input:100-127V~ 12A 50/60Hz
EiRHH/DC Output:+12.2V 82.3A +12VSB 3A
FRE H# H T2 /Rated Output Power:1000W
ZRHA/AC Input:200-240V~ 9.5A 50/60HZ
ERHIN/DC Input:240V === 9.5A
HEiRHH/DC Output:+12.2V 132A +12VSB 3A
A 7E % T % /Rated Output Power:1600W

B AHEMIALF=R, EEBERER, Z-RTRESIERLER TR, EXMHERT,
IR E A A T RIS AT TR e
Warning:This is an EMI class A product.In a domestic environment this product may cause
radio interference in which case the user may be required to take adequate measures.

Fan label:

Barcode label:

YYMMDDPXXXXXXXXXXX0001

HW:01 FW:1.001

1) Barcode content: YYMMDDPxooxoooooaxXXXX: Simply scan the QR code of the label on the product

during production and automatically generate it.
2) YYMMDD: Production date, such as 230606, which is June 6, 2023;
3) Pxooocoooooaxx: Work order number, 12 digits;

4) XXXX: Serial number, starting from 0001. When filling in the serial number, it will be stacked within the
same week, and the next week will start from 0001 again (such as: daily production capacity of 1000PCS,
production capacity of 1000PCS on Monday in the first week, serial number of 0001-1000, production

MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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capacity of 1000PCS on Tuesday, serial number of 1001-2000, and so on until production capacity of
1000PCS on Sunday, serial number of 6001-7000; production capacity of 1000PCS on Monday in the
second week, serial number of 0001-1000, and so on); When the number of serial numbers exceeds 9999,
A represents 10, B represents 11, C represents 12... and so on until Z represents 26 (e.g. AOOO represents
10000, AOOT represents 10001; BOOO represents 11000, BOOT represents 11001).

5) HW: XX -- For example, HW: 01 represents hardware version 1, HW: 02 represents hardware version 2

6) FW: X XXX - For example, FW: 1.001 represents software version, original side version 1, secondary side

version 1. FW: 2.010 represents software version, original side version 2, and secondary side version 10

7) The time information involved needs to be replaced by codes, namely the fourth to seventh time
information of YYMMDD and PXXXXXXXXX; The code information is as follows: for example, when YYMMDD
is 20230727, hidden represents AAZNT7; When PXXOOXXXXXXXX is 727230723451, hidden indicates
727AAZN23451;

MORNSUN® MORNSUN Guangzhou Science & Technology Co., Ltd.
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8 Packaging Package Information

EPE
16022652

Antirust paper
16022641

16021423

Cuter box
16022638

*Annotation:
1.The detailed packing announcement is given in <Packing SOP =
2. When the container is not full, please fill the gap with air bag 16021035

Packaging List
1 116022652 1 PCS
2 | 16022650 1 PCS
3 | 18022651 i PCS
4 | 16022641 1 PCS
5 [ 16021423 1 PCS
6 | 16022881 1 PCS
Full goitaines quaniity 10 PCS
Packing materials weight:| (0.7 6 Kg

H} Products per box

Cluter carton
latamls, s.hipping lubel

Unit; mm

3. See "58220643 Packaging Card” for separate packaging and shipment,
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