USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

MANUAL BEFORE UNPACK AND INSTALL THE POWER

PLEASE READ AND FULLY UNDERSTAND THIS USER
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USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

Highlight & Features

Up to 1200 Watt in 5" x 8.03" x 1.59" Package
Up to 19.1W/inch3 Power Density

Full Power from 90V to 264V

Full Power up to 50degreeC Ambient

Up to 500KHrs MTBF

2MOPRP Isolation

Suited for Type BF Medical Products.

5V/2A Standby Output

Current Sharing

Conformal Coating

Class B Conducted and Radiated EMI
IEC60601-1-2 4th Edition Immunity Compliance
Normal and Reversed Option for Remote On/Off and Power Good
Signal

Analog and Digital Voltage Trimming

PMBus Ver 1.3 Supported

Intelligent Fan Speed Control

Optional RS485 Version

1. General safety information

In the user manual, contains four kinds of safety tips: DANGER, WARNING, CAUTION and NOTE. Before reading this manual, you must
have a fully understanding of these safety tips.

Safety tips are defined as follows:

If described event is unavoidable, it will cause serious physical injury or death to service engineer, operator, patient, or other personnel.

If described event is unavoidable, it will be occurred serious physical injury for service engineer, operator, patient or other personnel, or
catastrophic damage for the power supply or any electronic devices connected to the power supply, or to lose important data or system
operation chaos.

A\ CAUTION

If described event is unavoidable, it will be occurred physical injury for service engineer, operator, patient or other personnel, or damage
the power supply or any electronic devices connected to the power supply, or to lose data or system operation chaos.

( NOTE |

If described event is unavoidable, it will be provided to alert relevant personnel who can contact with the power supply that serious injury
will result if the hazard identified is ignored.
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USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

1.1 Safety instructions

Installation:

Requirements of IEC60601-1 3rd+A1/EN 60601-1: 2006+A11+A12+A1 shall be observed during the installation in the final system. The
products are intended for build in use in the final Class | system and to avoid risk of electric shock, products must only be connected to
a supply mains with protective earth.

Servicing:
Instructions or reference information for repair of equipment parts are provided by the manufacturer. Please contact us for this information.
Do not modify the product without authorization from Delta.

Critical Components:

These products are not authorized for use as critical components in nuclear control systems, life support systems or equipment for use
in hazardous environments without the express written management approval from Delta.

Product Usage:
These products are designed to apply in medical, industrial, commercial and IT equipment which need to use DC voltages.

Environmental:

These products are IPX0, and therefore chemical/solvents, cleaning agents and other liquids must not be used. They shall be operated
in dry locations to protect from moisture and are not suitable for using in an oxygen rich environment.

Environment:

This power supply is a switch mode power supply for use in applications within a Pollution Degree 2, overvoltage category Il environment.
Material Group Illb PCB is used.

Input Parameters:
This product must be operated within the input parameters stated in the product limitations in this user manual.

Output Loading:

The power supply output power taken must not exceed the rating that is stated on label of the power supply, except as stated in the
product limitations in this user manual.

End of Life Disposal:

The power supply contains components that require special disposal. The instructions shall be according to IEC60601-1:2005, clause
7.9.2.15 and 7.9.3.1. For end of life cycle, make sure that the power supply doesn’t throw into general trash, and it must be handed over
to the local recycle system.

CCC certification:
If the products are intended to apply CCC in final system, 1300W is the maximum power system can draw from the mains.
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USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

1.2 Warning

There’s no practical design can incorporate protection for operators or service personnel
{_,' ] who do not take adequate safety precautions. Only authorized, qualified, properly trained

' personnel and operating personnel are allowed to work with the power supply. The
appropriate personnel must be aware of the inherent dangers / hazardous associated with
the servicing of power supply contains hazardous high voltage.

m

[ NOT

There are double pole/neutral fusing inside the power supply

A CAUTION

The power supply has sharp metal edge, pay attention to this before installation to avoid

/A CAUTION | injury.

It is the power supply user’s responsibility to use and operate the power supply in proper
way for functionality and safety. Although Delta Electronics provides information for the
power supply and potential hazards, but Delta Electronics assumes no responsibility for use
and operating the power supply after sale.

Delta Electronics assumes no responsibility if the power supply is not installed according
this manual.

Delta Electronics assumes no responsibility if the power supply is not correctly maintained
according this manual.

Delta Electronics assumes no responsibility for any if the power supply is modified in any
way after sale.

It is not allowed to disassemble the power supply without Delta’s technical support or
authorization, to avoid the injury by high voltage.

Please take all required preventive measures with related hazards if any cover must be
removed. When the need of removal is completed, please replace the covers immediately.

Hazardous voltage exists inside the power supply whenever the AC main power is
connected to the power supply. Moreover, hazardous voltage will continue to exist even after
the power supply is disconnected from the AC input voltage after a certain period of time.
This hazardous voltage exists in but not limited to following parts: Fuse, Fuse holder, Main
Relay, Bridge rectifier, Bulk Capacitors, Main Power Circuits, Associated circuits on power
input board, etc.

Although bleeding resistors are added for energy stored capacitor to discharge after AC off,
due to the possibility of component fault, the bleeding functionality may not work. Calibrated
measurement equipment, for example, voltage meter, must be used to measure voltage to
confirm it is within safe voltage range before access the parts.

i,
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USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

2. General overview

2.1 General Description

The MEB-1K2A series of internal built power supplies come with universal AC input range from 90Vac to 264Vac. Other features include
low leakage, Type BF Patient Access Leakage Currents, and electric shock protection compliance with 2 x MOPP requirements. The
MEB-1K2A series is certified for EMC standards according to EN 55011 for industrial, scientific and medical (ISM) radio-frequency
equipment; and, EN 55032 for Industrial Technology Equipment (ITE) radio-frequency equipment. In addition, only recognized Japanese
capacitors are used to ensure long product life.

The MEB-1K2A series comes with both medical and ITE safety approvals, including UL/CE/CCC (5000 meters), and CB certification.
Designs are compliant with RoHS Directive 2011/65/EU for environmental protection, to avoid risk of opening of a branch circuit breaker,
the product is tested on a 50A branch circuit, if used on a different branch circuit, additional testing may be necessary.

TOP_SURFACE

LEFT SIDE SURFACE

l/< s RIGHT SIDE SURFACE

BASE SURFACE

Fig. 1: Components of the MEB-1K2A series

AC/DC input terminal block (CN1)

Signal connector and Auxiliary DC Output (CN603)
Signal connector and Auxiliary DC Output (CN602)
Output voltage adjustment potentiometer

DC output terminal (CN101,CN102)

Fans

o0k wbd-=
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USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

2.2 Connections
AC/DC input terminal block (CN1)

CN1 is the input connector, a standard screw type 3-pin connector with clamp washer and a terminal centres pitch distance of 9.5 mm
(0.37in).

Pin Assignment
L Line (Phase)
N Neutral

@ Ground/Earth

Wire range: 12-18 AWG
Screw torque: 0.79N.m (7 Ib-in)
Screws are suitable for slotted and Phillips head screwdrivers.

Fig. 2: AC/DC Input terminal block (CN1) — pin assignment Table 1: AC/DC input terminal block (CN1) - pin assignment

Signal connector and Auxiliary DC Output (CN603)

T

&

2 o @

= @ @ w| W

=

Fig. 3: Signal port and Auxiliary DC Output (CN603) Fig. 4: Signal port and Auxiliary DC Output (CN603)
Control Connector CN603(Molex:87833-1025)
Mating With Molex:51110-1051 Terminal:0503948052

Pin 1 5V bus for I12C Pin 6 NC

Pin 2 DC RTN of 5V bus for I°C Pin 7 Address bit 0 (A0)

Pin 3 Serial data signal (SDA) Pin 8 Address bit 1 (A1)

Pin 4 Serial clock signal (SCL) Pin 9 Address bit 2 (A2)

Pin 5 NC Pin 10 NC

Table 2: Signal port and Auxiliary DC Output (CN603) — Pin assignment
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USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

Signal connector and Auxiliary DC output (CN602)
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Fig. 5: Signal port and Auxiliary DC Output (CN602)

Control Connector CN602 (Molex: 87833-5321)
Mating With Molex: 51110-1451 Terminal: 0503948052
Pin 1 Remote On_Off/Inhibit +
Pin 2 Remote On_Off/Inhibit -
Pin 3 Power Good-
Pin 4 Power Good+
Pin 5 NC
Pin 6 NC
Pin7 5V Standby Output +
Pin 8 5V Standby Output +
Pin 9 DC RTN
Pin 10 DC RTN
Pin 11 Remote Sense +
Pin 12 Remote Sense -
Pin 13 Current Share
Pin 14 DC RTN

Table 3: Signal port and Auxiliary DC Output (CN602) — Pin assignment
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USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

Output voltage adjustment potentiometer

The Output voltage adjustment potentiometer is for output voltage adjustment within the range of specifications.

HHRR
AR R RS

\ NN B\ ¥ v
RO L b G RO /
}\_\ y/ A
N—— AR — RN

Fig. 7: Output voltage adjustment potentiometer

Main DC output terminal (CN101, CN102)

Pin Assignment
-V(CN101) Main DC Return
+V(CN102) Main Output +

Wire range: 4-12 AWG
Screw torque:1.77N.m (15.6 Ib-in)
Screws are suitable for slotted and Phillips head screwdrivers.

Table 4: DC output port (CN101,CN102) - pin assignment

Fig. 8: Main DC Output terminal
(CN101, CN102) — pin assignment
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USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

2.3 Installation Instruction

The Installer Requirement:

* Must have necessary electric knowledge and understand the risks of electric shock;
e Must read the safety warning from section 1.1-1.2 carefully

e Must fully understand the connections in 2.2 before installation.

Mounting orientations

_ 220.0mm
‘ (20.79in)

SOUONNNN

Fig. 9: Standard mounting orientation
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Fig.10: Vertical mounting Fig. 11: Mounting on the right side Fig. 12: Mounting on the left side
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USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

Mounting holes

Mounting holes

Py
SERE=="

Mounting holes

Fig. 13: Position of mounting holes

Note: Always keep 220 mm (0.79 in) space on the fan side and on the connector side to ensure proper airflow.
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USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

Dimensional drawings
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Fig. 14: Dimensional drawing MEB-1K2A

Note:

1. Base plate mounting, M3 thread holes, maximum penetration 3.5mm (0.14 inch) from outside face of chassis, maximum torque
6.3kgf.cm (5.46 inch.Ibs).

2. Side mounting, M3 thread holes, maximum penetration 4.0mm (0.16inch) from outside face of chassis, maximum torque 6.3kgf.cm
(5.46 inch.Ibs).

3. CN101/CN102, M5 screw in two positions, maximum torque 20kgf.cm (17.34 inch.Ibs).
CN1, M3.5 screw in two positions, maximum torque 12kgf.cm (10.41 inch.Ibs).
5. VR: clockwise is to increase the output voltage, anti-clockwise is to reduce the output voltage.
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USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

3. Electrical Functions of Main output

3.1 Start-up timing

Start-up time is defined as the time duration from when the AC is applied with remote on_off signal enabled to the output voltage reaching
to higher than 90% of its final steady value. MEB-1K2A series power supply can provide 2s max start up time to meet the fast power up
requirement.

AC input ON

AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV

Enable signal

Start up time - ;

90% regulation

Output voltage

Fig. 15: Start-up timing sequence

The standard product sets the remote on_off signal to be enabled as default, if customer is choosing the reverse logic version, then
remote on_off signal is required to enabled before powering up the power supply, otherwise the startup time is determined by the time
when the remote on_off signal is set to be enable.

When the power supply is originally disabled and then enabled by the remote on_off control signal, the enable time is 100ms max, this
includes the output rise time to 90% regulation.

Power supply enabled
— >

Enable signal

P!
Enable time — ;

90% regulation

Output voltage

Fig. 16: Enable timing sequence
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Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

3.2 Rise Time

Rise time is defined as the time from when the output voltage is higher than 10% regulation voltage to the point when the output voltage
reaches 90% output regulation level. The rise time provided by MEB-1K2A series is 50ms max.

AC input ON

AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV

Enable signal

Y

rise time i«

90% regulation

10% regulation

Output voltage

Fig. 17: Rise time sequence

3.3 Hold up time

Hold up time provide the system the necessary back up time from when AC is collapsed to the output voltage falls below 90% regulation
value. As when AC input is off, it is depending on the internal power reserved in the power supply to support the output power, different
output level will bring different hold time. MEB-1K2A defines the hold time with 1000W load, as long as the input voltage is within the
normal input value, the hold time can be 16ms min, but if the load can be decreased to 800W, the hold up time then can increase to
20ms min.

AC input off
L

Enable signal

90% regulation

A

Hold up time »

Output voltage

Fig. 18: Hold up time sequence
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Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

3.4 Protections

3.4.1 Over voltage protection (OVP)

When the output voltage sees unusual high peak or the internal feedback control loop fails to lead the output voltage to be unusually
high, power supple can sense the output voltage, if the output voltage is higher than certain limit (145% regulation max), the power
converter will be disabled with latch mode, two ways can clear the latch fault. One is by removal and re-application of the AC input voltage,
the other is to toggle the remote on_off signal. If the protection is not cleared, power supply will stay protected.

3.4.2 Over load and over current protection (OLP/OCP)

The power supply’s Overload (OLP) and Over current (OCP) Protections will be activated before output current under 130% of lo (Max
load). Upon such occurrence, Vo will start to drop. Once the power supply has reached its maximum power limit or triggers the under
voltage limit, the protection will be activated and the power supply will go into “Hiccup mode” (Auto-Recovery). The power supply will
recover once the fault condition causing the OLP and OCP is removed and lo is back within the specified limit. The time interval between
each auto re-start during protection is 2.5s typical.

Protected Fault removal

— —

Restart

interval ¢
Output voltage

Fig. 19: Auto restart hiccup during OLP/OCP

Additionally, if the lout is >100% for a prolong period of time (depending on the load), the Over Temperature Protection (OTP) may be
activated due to high temperature on critical components. The power supply will then go into latch mode.

3.4.3 Short circuit protection (SCP)

The protection mechanism of OLP/OCP can also provide the protection against output short circuit with same auto re-start protection
mode. If the short circuit stays, output voltage will try to restart every 2.5 seconds and then get protected again, when the short circuit is
removed and output current is within limited value, power supply will resume to normal operation.

3.4.4 Over temperature protection

As mentioned above, the power supply also has Over Temperature Protection (OTP). This is activated when the overload condition
persists for an extended duration and the output current is below the overload trigger point but >100% load. In the event of a higher
operating temperature condition at 100% load, the power supply will run into OTP when the surrounding air temperature is higher than
the operating temperature. When activated, the output voltage will go into latch mode.

To re-enable the power supply output, it needs to,
A. Turn off the AC input
B. Remove the fault temperature ambient condition
C. Let power supply cool down
D. Turn on the AC again

3.4.5 Fan fault protection

MEB-1K2A is embedded with fans and intelligent fan speed control, the fans are essential to achieve 1200W high power output without
getting overheated, and the product can protect itself from detecting the fault of the fans. If the fans are not functioning properly for longer
than 1miniute, then the controller will consider there is potential risk for the power supply to get overheated and shut down the converter
with latch mode, again to successfully restart the power supply, customer needs to remove all the fault condition that might cause the fan
fault and use AC input or remote on_off signal to enable the output voltage again.
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Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

3.5 Remote On_Off control

Remote On_off control allows customer to easily control the power supply from system level point of view, MEB-1K2A series uses an
isolated diode located within the power supply. The remote control signal can be used to enable or disable only the main output. When
the main output is disabled, the +5V Standby output will continue to operate.

Below is a suggested connection to use the remote on_off signal, system can use a switch to conduct through this diode (suggested pull
up resistor to 5V standby with 1Kohm resistor) to disable the main out. The signal can be floated (no connection to the signal), in order
to enable the main output

It is easily to know that conduct the diode to disable the power supply and left the diode to be open to enable the output, so customer
can design its own control circuit to use this signal to realize different logic control.

If customer wants a reversed control logic of the diode to enable/disable the output, please consult with Delta.

System —O Power supply
side § 5V standby side
Remote On_Off +
_< |

N

r—c N
Remote On_Off -

{ DCRTN

Switch Signal

Fig. 20: Remote On_off connection
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Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

3.6 Power good signal

Power Good+/- pin is an isolated open collector transistor (80V/50mA rating). A resistor (suggested value 10Kohm, 1/8W) can be added
between Power Good- pin and DC RTN, Power Good+ pin can be connected to 5V standby (or, other available pull-up voltage that is no
greater than the transistor rating). Value of resistor may have to be adjusted, depending on voltage used, and other end-use conditions

of the Power Good+ pin connection to the product.

When AC input is on, Power Good Signal (Shown in below figure) generated will be high. When AC input is off, Power Good Signal
generated will be low. There will be a minimum of 5 milliseconds (at 1000W load) between the time the Power Good Signal goes to low
level, and the time when the output reaches 90% of its rated value.

Power supply :
cide 5V standby c‘\
Power Good +
v
Power Good - -
Oo0—
DC RN

System
side

Power Good
Signal

Fig. 21: Power good signal connection

Main output

Power good signal

t L

AC input voltage

Fig. 22: Power good signal sequence
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Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

3.7 Remote Sense connection

Remote sense feature can be used to compensate for the extra voltage drop on output wires that are connected from the main output
terminals, to the load. With wires connected from the remote sense pins, at the same locations as the wires from the main output.

Note that line drop (voltage drop due to wiring) compensation voltage range must be such that the output voltage is

within the output voltage adjustment range and that the voltage to compensate must be within 0.5V (in the connection picture, Vo-Vo_load
must be less than 0.5V, or DC_RTN_load-DC_RTN be less than 0.5V).

Consider power loss due to line drop and use this unit within the maximum allowable output power. Reduce the effect of noise induced
into the remote sensing lines by using shielded lines, a twist pair, or a parallel pattern, etc.

MEB-1K2A also provides the protection mode if the remote sense wire connection is fault made, the power supply will not be damaged
if the remote sense pins are shorted, or if a reverse/inverted polarity connection is made to the load, this gives more reliable operation in
real application. To be noted, if misconnect the remote sense wires, the power supply will be protected and can not normally operate,
please check the wire connection carefully before power up the product in this case.

REMOTE SENSE +

PSU

REMOTE SEMSE -

DC RTN DC RTN_load

Fig. 23: Remote sense connection

3.8 Voltage Adjustment

The power supply provides a potentiometer for user to adjust the output voltage. The output voltage is designed to be able to adjust up
to +10% of rated voltage, when the output is adjusted below nominal value, the maximum output current is the same as the nominal
output, when the output is adjusted above nominal value, the output power cannot exceed the nominal maximum power (the maximum
output current will be reduced accordingly).
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Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

3.9 Parallel operation

MEB-1K2A series has an active current sharing circuit for the main output; it can realize the output current to be balanced when customer
is using two or more power supplies in parallel to achieve higher output power.

A one wire current share bus is used to achieve current sharing between units, the current share bus must be connected together among
different units (pin 13 of CN602, refer to power supply structure and pin assignment in section 2.2).

The difference in output voltage can impact the current sharing accuracy, all the units to be paralleled, please use the voltage adjustment
function to set the voltage to be +50 mV of the set value.

The paralleled units can be connected with or without remote sense function, below is a typical connection of the parallel connection.

REMOTE SENSE +

REM OTE SENSE -

PSU 1

DCRTN

CURRENT SHARE

REMOTE SENSE +

REMOTE SENSE -

PSU 2 vo

DCRIN

CURRENT SHARE

Fig. 24: parallel connection with remote sense

PSU 1 Vo

DCRTN

CURRENT SHARE

PSU 2 Vo

DCRTN

CURRENT SHARE

Fig. 25: parallel connection without remote sense

An Or-ing circuit is needed to form a redundant connection, if in system application more than 2pcs power supplies need to be paralleled,
please contact Delta for technical support.
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4. PMbus

Please refer to “I2C Communication Specification for Standard Series Products” in Appendix A.

|2C to USB adaptor
On board address selection
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5. Appendix A: I>)C Communication Specification for Standard Series Products

Table of Contents

1.

20

(O Y=Y 1= PRSPPI 22
1.1 [ a1 oo (U o3 1] o TSP 22
1.2 R (=TT alet=To IS =T o F= T [ PSRRI 22
1.3 ACronymS and DEfINItIONS .......ccoiiiiiiiiiii ettt ettt e ekt e et e et 22
o) CoTelo] I T-TS Yoty o] i o] o < T PRSP UEPRIN 22
21 (O] el U a1 Ter=YioT I o] oTo] o] |V PT S 22
2.2 COMMUNICALION SIGNAL ...ttt oot e ookt e e ettt e oo et e e ettt e et e e e e e e e e e et et e et e e e s 22
pZ B N o [Tt 1Y [ Tor 1 () o PSP 23
N O 44 0 F=T o IS (U o L T SR 23
(707214 aF= g T I ] SO PP SUPRRPPRRN 25
REPOIING COMMANT ..ottt e ettt e e e e e ettt e e e e e e e st aeeeeaee e e s asaseeeeee e e s asasseeeeeee s nssssseeeeeeaensssseeeeeeesansssseneeaeesannnnens 27
4.1 REPOM VOUL IMIOUE.......eeei ittt ettt e e ettt e e e e e et et e e e e e e e nbas e e e e e e e e e asssseeeeeeeeaansseeeeeeeeesnnssseeeeaeeesnssnneeeens 27
4.2 REPOI VOUL COMMENG ...ttt e e ettt e e e e e ettt e e e e e e s asaeseeaeeeeeansasseeeeeeeeessssbeeeeaeeeeannsssneeeaeeesnnssnsnneens 27
4.3 REPOM VOUL IMAX ... 28
4.4 REPOI VOUL N ... 28
I =Y o1 ] @70 1= 1o =Y o (OSSR SP PP PPRRN 29
4.6 Report Fan CONFIQUIALION ........oiiiiiiiiiiiie et e et e e e e e ettt e e e e e e st e e e e e e e easasseeeeeeeeesssseeeeeeeeeansssaeeeeeeeeannsbnnaeaeeaens 30
o N 0= oTe] o G o= 1 W @70) 2104 =T o To [ERR PSSR PPPPRPPTTN 30
4.8 RepOrt OVP Fault Limit.. ...ttt ettt e oottt e oo e oot e et e e e e e e e s et e eeeeaeeaa s aseeeeeaeeaaannsbneeaaeeaaannsanneaaaeaannn 31
4.9 Report OVP FaUIt RESPONSE ...ttt oottt e e e e oottt e e e e e e e s e e e eeaae e e e e saeeeeteaeeaaannsaeeeeaeeeaannsaneeaaaeaannn 31
o O =T oY U AV o TU L T o OSSPSR 32
411 RepOrt UVP FaUIt RESPONSE. ....ooi ettt e e e oottt e e e e e e e ettt e e e e e e e e naeeeetaaeeeaannsbeeeeaaeeeannanneaaaeaann 32
o B =T oY o @ B Il - TU L N1 o O PRSP PPRR 32
413 RepOrt OTP FAUIt RESPONSE. .......uuiiiiiiiiie ettt e oo e e e ettt e e et et e e ettt e e e bt e e east e e e e nene e e e abneeenane 33
o =T oY) Q@ o el o= TU o N o | PR PPTR 33
4.15  RepOrt OPP FaUIt RESPONSE ..ottt e e e e oottt e e e e e e e e s aeeeeaea e e e e s aeeeeeeaeeaaannsaeeeeaaeeaannsbnneaaaeaannn 34
L LI =T oTo B =1 (VLS = L= OO PP PP OUPPUTPPPRPN 34
A AT REPOIT SEAIUS WOIT ...ttt oottt oottt oo a et e e ek et e et e e e e ek et e e et bt e e e ate e e e nene e e e e nreeenne 35
418 REPOIT VOUL SEATUS ..ottt et ettt e e a et oo ettt ookttt e ookt ee e et bt e e e e e e e e e e e e e e e e e e 36
o e T Y=Y oY) o 4 (o1 0] S = (U OSSR S O PP PPRRN 36
4.20 RepOrt TEMPETALUIE STATUS ......oiiiiiiiiiiiiie ettt e e ettt e e e e e et e e e e e e e e saeseeaeeeeeasasseeeeeeeeeassssnneeeeeseasnssnnaeaeeeens 37
o B =Y o1 o O 1V IS = (1 [OOSR RUPO PP PPTRN 37
4.22  Report Manufacturer SPECIfIC STATUS ........iooiiiiiiii et e e et e e e e e e et e e e e e e e e sas b e e eaeeeesasanneeaaeeens 38
o I =Y ol o G o= [ IS = (U [OOSR PP PPRRN 38
4.24  REPOrt OULPUL VOIAGE ... ittt e e e e ettt e e e e e et ee e e e e e e s sasseeeeeeeeesasseeeeeeeeeansssnneeeeeeeannssnnaeaeeeens 39
o R =Y o Yo O Ui o1 | O U [ =Y o | OSSO PP PPURN 39
L G T =T oo S =T 0 0] =T = (1 =N 39
S A U= o1 o G o= [ IS 1YY IO SRS P PP PPURN 40
4,28  REPOI OULPUL POWET ...ttt e oottt e e e e e ettt e e e e e e s abae e e eeee e e s astsseeeeeeeeasssseeeeeeeeensssanneeeeeeessnssnnaeaeenens 40
L =T oo B o /1 T ES o1 o) o N 40

www.DeltaPSU.com (February 2023, Rev. 02) A AELTA



USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

21

4.30  RePOrt ManUFACTUIET ID ...ttt e o a et e e ettt e et e e e ekt ee e et bt e e et et e e nene e e e abneeenne 41
4.31  Report Manufacturer MOAEI NAIME..........ooiiiiiiiii ettt et e ekt e e et e e et e e e e e e e e breeennee 41
4.32  RepOrt ManUFACTUIET VEISION.........eiiiiiiiie ettt a et e ettt e ettt e ekt e e ettt e et e e e e nen e e e e ebneeennee 42
4.33  Report Manufacturer Serial NUMDET ........coouiiii ettt e et e e e e e e e e e e e 42
4.34  Report Min RAEA VOIAGE .......oiiiiiiiiiii ettt oottt e et e et e et e e ettt e et et e e s e e e e e bneeenne 43
4.35 Report Max RAtEA VOIAGE ......oooiiiieiiiie ettt ettt e e e et e e ettt e et e e s et e e e ireeenne 43
4.36  RepOort Max RAEA CUITENT.........o ittt et oo a et e e ettt oot e e e e ekt e e e ettt e east et e e nen e e e e abneeenanee 43
G A U= oo 1Y/ F= Dl = 1 (=0 [ 01 =T N 44
4.38 Report Max Rated AmbDIENT TEMPEIATUIE ........uuiiiiiiiiiii e ssasssssssssasssssssssssssssssssssnsssnsnsnnnen 44
4.39 Report Min Rated AmDbDIENt TEMPEIATUIE ... ... it sssssssssssessssnsnsssnsnnnnnen 44
Y Y= o1 o L1 07 GAY N 1V (o T [ OO RUPPPPPUPPTRN 45
4.41 Report Manufacturer FIrmware CRC VAIUE ..........oooiiiiiiiiiiiee ettt e e e e e e et e e e e e e e st e e e e e e e satbnneeaeeeeas 45
SEEHNG COMMIEANG....ceiii ittt oottt e e e e e ettt e e e e e st aeeeeeeeee s asssseeeeeeesaasssseeeeeeeeasssseeeeeeeeesssseeeeeeeeeanssssneeeeeeennsbnneeaeeeans 45
5.1 (O[T = TU T T U PO U SO UPPTOUPPTPUPPOPRTN 45
5.2 St VOUL COMMEANG ...ttt et at e ekt ek e ht e e et eeae e ee bt e e et e e neb e e eat e e ne bt e ean e et eeeaneenan e 46
T B 1o @ L e o= 0L I 1 USROS PP 46
5.4 St Fan COMIMANG. ... ..cooiiiiiiiiiie ittt ettt e e e ekt ekt e e at e e oh bt e e et e ee bt e e et e e nab e e eet e e ettt e et e e eeeeneenans 47
PEC CAICUIBTION ...ttt a ekt e bkt e bt e ekt e bt e ket e bt e e ket e bt e e ket e bt e ekt e e bt e e b e e ne e e e e e 47

www.DeltaPSU.com (February 2023, Rev. 02) A AELTA



USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

1. Overview

1.1 Introduction

The specification provides a means for all PSUs can use for internal or external communication. And this document describes
communication protocols and its utilized methods. All commands mentioned in this document follow the PMBusTM protocol standard.

1.2 Referenced Standards
e  SMBus Specification Version3.0
e PMBus Specification Part | Revision1.3.1
e PMBus Specification Part Il Revision1.3.1

1.3 Acronyms and Definitions
CMD: command
PSU: power supply unit
12C: inter-integrated circuit
OPP: over power protection
OVP: over voltage protection
UVP: under voltage protection
OTP: over temperature protection
CML: communication, memory or logic
ACK: Acknowledge. The response from a receiving unit indicates that it has received the byte.
NACK: Not Acknowledge. The response from a receiving unit indicates that it has received invalid data.

2. Protocol Descriptions

2.1 Communication Topology

The typical topology is master-slave mode via 12C interface, which host device is defined as master and PSU device is slave. Normally,
communication is initiated by master. And the structure is shown as below.

Host Device -« » PSU Device
Master Slave
> PSU Device

Fig. 1: 12C Topology

2.2 Communication Signal
The communication speed is 100 kbps, and voltage is 5V.
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2.3 Address Selection

To communicate with host, each PSU shall have a default address. This address can be different due to projects. As shown in Figure 1,
there might be several PSUs at the same time. Therefore, to avoid confliction, each PSU shall have a unique address. And this is realized
through address pin A2 to AO. By the combination of address pins, there is up to 8 selections. Address list is shown in the table below.

Table 1: Address List

A2' A1 A0 MEB-1K2A Series?
0 0 0 0x28(default)
0 0 1 0x29
0 1 0 0x2A
0 1 1 0x2B
1 0 0 0x2C
1 0 1 0x2D
1 1 0 O0x2E
1 1 1 Ox2F
Note:

1. Avoltage of 5V reflects the symbol ‘1’ in the list, and 0V reflects the symbol ‘0’.
2. A2 to A0 is located on connector CN603 pin7 to pin9.

2.4 Command Structure
2.4.1 Bit and Byte lllustration

The transmission of bits and bytes is illustrated in this section. In all cases, a byte contains 8 bits and is transferred from MSB to LSB.
The LSB is always bit 0, and MSB is always bit 7, as shown in below.

Fig. 2: Byte lllustration

23 www.DeltaPSU.com (February 2023, Rev. 02) A AELTA



USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

2.4.2 Setting Command

The table below is the typical format of a setting command, the un-shaded bit indicates the data sent from master to slave, and the
shaded bit is retuned from slave to master.

BYTE 0 BYTE 1
sl7]e]lsl4f3]2]1fo|Aaf7]e6]5]4]3][2]1]0]A
Slave address W Command ID
BYTE 2 BYTE N PEC
7lels5]4alalaf1]olAal|l...|7]l6]5]4]3][2]1]olAal7]6]5]4]3][2]1[0]A|P
Command data low byte Command data high byte PEC

The symbols used to describe this command are shown as below:
Table 2: Command Description

Symbol Description
S A start condition sent by a host device
Slave address’ First seven bits of the physical address to identify device
w A value of 0 indicating the device is addressed with a writing command
A ACK condition sent by a PSU device
Command ID A byte followed the address byte indicating command type
Command data high byte Last byte of command data, data length depends on each command
Command data low byte First byte of command data
PEC CRC byte pf this commgnd, calculated from address byte to the last byte of command
data, detail information is referred to Chpater6
P A stop condition sent by a host device
Note:

1. For example, if physical address is 0x28, then slave address is 0b0101000.
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2.4.3 Reporting Command

The table below is the typical format of a reporting command, the un-shaded bit indicates the data sent from master to slave, and the
shaded bit is from slave to master. If the command ID is not supported by slave, the read data byte should be filled by OxFF.

BYTE 0 BYTE 1 BYTE 2
s{7]e]sl4afs]2]1]ofAal7]6]5]4]3[2]1]0]A f 7le]lsl4]3]2]1]0]A
Slave address W Command ID Slave address R
BYTE 3 BYTE N PEC
7lels]ala]a]1]o]lAal...[7]6l5]4]l3]2]1]o]Aal7]6]l5]4]3]2[1]0 /'\\‘ P
Read data low byte Read data high byte PEC

The symbols used to describe this command are shown as below:
Table 3: Command Description

Symbol Description

Sr A repeated start condition sent by a host device

R A value of 1 indicating the device is addressed with a reading command
Read data high byte Last byte of read data, data length depends on each command

Read data low byte First byte of read data

NA NACK condition sent by a host device

3. Command List

The following sets of commands follow the standard PMBus™ protocol specification. And each product will support different commands.
Table 4: Standard PMBus Commands

ID Name Data Format Data Length'’ MEB-1K2A Series
03h Clear Fault N/A2 0 Write

20h Vout Mode N/A 1 Read

21h Vout Command Direct® 2 Write/Read
24h Vout Max Direct 2 Read

2Bh Vout Min Direct 2 Read

30h Coefficients Process Call* 5 Read

3Ah Fan Configure1/2 N/A 1 Read

3Bh Fan Command1 Direct 2 Write/Read
40h Vout OV Fault Limit Direct 2 Read

41h Vout OV Response N/A 1 Read

44h Vout UV Fault Limit Direct 2 Read

45h Vout UV Response N/A 1 Read

4Fh OT Fault Limit Direct 2 Read

50h OT Fault Response N/A 1 Read

68h Pout OP Fault Limit Direct 2 Write/Read
69h Pout OP Response N/A 1 Read

78h Status Byte N/A 1 Read

79h Status Word N/A 2 Read

7Ah Status Vout N/A 1 Read

7Bh Status lout N/A 1 Read
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7Dh Status Temperature N/A 1 Read
7Eh Status CML N/A 1 Read
80h Status MFR Specific N/A 1 Read
81h Status Fans1/2 N/A 1 Read
8Bh Read Vout Direct 2 Read
8Ch Read lout Direct 2 Read
8Dh Read Temperature1 Direct 2 Read
90h Read Fan Speed1 Direct 2 Read
96h Read Pout Direct 2 Read
98h PMBus Revision N/A 1 Read
99h MFR ID N/A 15 Read
9Ah MFR Model N/A 15 Read
9Bh MFR Revision N/A 15 Read
9Eh MFR Serial N/A 15 Read
Adh MFR Vout Min Direct 2 Read
A5h MFR Vout Max Direct 2 Read
A6h MFR lout Max Direct 2 Read
A7h MFR Pout Max Direct 2 Read
A8h MFR Ambient Temp Max Direct 2 Read
A9h MFR Ambient Temp Min Direct 2 Read
Note:

1. The unit of data length is byte.

2. N/A means no numeric data in this command.
3. Direct means this command contains numeric data, normally low byte data is sent first and then comes the high byte data.

Detail information can be obtained via coefficient command (30h).
2. Detail information is referred to command.

The following sets of commands also belong to PMBusTM protocol specification, but defined as manufacturer specific commands. And

each product will support different commands.

Table 5: Manufacturer Specific Commands

ID Name Data Format Data Length MEB-1K2A Series
CFh CC/CV Mode N/A 1 Read
E2h Read MFR Firmware CRC N/A 2 Read
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4. Reporting Command

4.1 Report Vout Mode
This command is for master device to retrieve data form of voltage related commands.

Byte 0 Byte 1 S Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x20 Slave address R
Byte 3 PEC N
rle]slafs]of1]o]Aa|7le]s]af3]2]1]0],|P
Voltage Mode PEC
Range:
Voltage Mode Definition:
Bit Meaning
7 0 -- Absolute / 1 -- Relative
6~5 | 00 -- Ulinear 16 /01 -- VID / 10 -- Direct / 11 -- IEEE Half
4~0 | TBD
Example:
Command Description
1020 11 40 A1 Voltage command is in direct data mode
Note:

Slave address is assumed to be 0b0001000.

4.2 Report Vout Command
This command is for master device to retrieve PSU’s voltage reference.

Byte 0 Byte 1 S Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x21 Slave address R
Byte 3~4 PEC N
7le6]s5]4[3]2[1]oflAal7][6]5]4][3]2][1]0 AlP
Voltage reference PEC
Example:
Command Description
1021 1108 01 8C Voltage reference is 26.4V
Note:

Report data has two bytes and accuracy is one decimal place. Low byte is sent first, and then comes after the
high byte. Therefore, the actual data order is 0x01 0x08, which is 264.

27 www.DeltaPSU.com (February 2023, Rev. 02) A BELTA



USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

4.3 Report Vout Max

This command is for master device to retrieve PSU’s max value of voltage reference.

Byte 0 Byte 1 S Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6ls5]4f3]2]1
Slave address W 0x24 Slave address
Byte 3~4 PEC N
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 AlP
Max Value PEC
Example:
Command Description
1024 11 08 01 C2 Max value of voltage reference is 26.4V
Note:
N/A

4.4 Report Vout Min

This command is for master device to retrieve PSU’s min value of voltage reference.

Byte 0 Byte 1 Byte 2
s|7lels5f4a]3]2]1]o|lAal7]6]5]4]3]2]1]0]A 7]le6l5]4f3]2]1
Slave address W 0x2B Slave address
Byte 3~4 PEC N
7le6ls5]4l3]2f1]loflAal7l6]l5]4]3]2]1]0 AlP
Min Value PEC
Example:
Command Description
10 2B 11 D8 00 92 Min value of voltage reference is 21.6V
Note:
N/A
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4.5 Report Coefficients
This command is for master device to retrieve PSU’s m, b and R coefficients needed by data in direct format.

Byte 0 Byte 1 Byte 2
s|7lelsl4als3f2]1lolAafl7]els]4]3]2]1]o]lAal7]6]5]4]3]2[1]0]A
Slave address W 0x30 Byte Count(0x02) R
Byte 3 Byte 4 S Byte 5
716|543 ]2[1]o]Aal7]6]5]4]3]2][1]0]A R 7]l6[5]4[3]2]1]0]A
Command Code Read Coefficient(0x01) Slave address R
Byte 6 Byte 7 Byte 8
7lelsl4afla]af1]ofal7le]s5]4]3]2]1]olAa]7]6]5]4]3[2]1]0]A
Byte Count(0x05) Low byte of m High byte of m
Byte 9 Byte 10
7]6ls5]4f3]2[1]oflAa]7[6]5[4]3[2]1][0]A
Low byte of b High byte of b
Byte 11 PEC N
7]le6ls5]4l3]2]1]o]|Aal7]6]5]4]3]2]1]0 AP
R PEC
Example:
Command Description

The coefficients of Vout command are mis 1, b

1030 022101110501 000000 015D is0and Ris 1.

Note:

By selecting command ID in command code byte, this command provides a method for master to retrieve coefficient
information of each command in direct data format.

A host device must use the following equation to convert the reporting data from PSU into the actual value in “real word”.

1
Actual Value = . (Reportdata x 107% — b)

Where:

m is the slope with two bytes, b is the offset with two bytes and R is exponent with one byte. And all m, b and R is two’s
complement integer.

And to send a value, a host device must use the following equation to transfer data for PSU.
Sending data = (m X Actual value + b) X 10%

Where m, b and R is same above.

Take Vout command as example, the coefficients of Vout command are mis 1, b is 0 and R is 1. Therefore, if reporting
data is 264(0x01 0x08), it means the actual voltage reference is 26.4V. And also if host wants to set PSU voltage
reference to 26.4V, sending data shall be 264. However, if selecting a command ID in N/A format, then all coefficients
data returned is 0x00.
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4.6 Report Fan Configuration
This command is for master device to retrieve fan configuration information in PSU.

Byte 0 Byte 1 Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A g 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x3A Slave address R
Byte 3 PEC
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 2 P
Fan Configuration PEC

Range:
Fan Configuration Definition:

Bit Meaning

7 0 -- Fan1 not install / 1 -- Fan1 installed
6 0 -- Fan1 in duty cycle mode / 1 -- Fan1 in R.P.M mode

5~4 | 00 --1 pulse /01 --2 pulses /10 -- 3 pulses / 11 -- 4 pulses per revolution
3 0 -- Fan2 not install / 1 -- Fan2 installed

0 -- Fan2 in duty cycle mode / 1 -- Fan2 in R.P.M mode

1~0 | 00 --1 pulse /01 -- 2 pulses / 10 -- 3 pulses / 11 -- 4 pulses per revolution

Example:

Command Description
10 3A 11 99°85 Fan1 and fan2 is installed in duty with 2
pulses per revolution

Note:
N/A

4.7 Report Fan Command
This command is for master device to retrieve PSU’s current fan duty value.

Byte 0 Byte 1 S Byte 2
s|7lels5f4a]3]2]1]o|lAal7]6]5]4]3]2]1]0]A R 7]le6ls5]4f3]2]1]0]A
Slave address W 0x3B Slave address R
Byte 3~4 PEC N
7le6ls5]4l3]2f1]loflAal7]6]5]4]3]2]1]0 AlP
Fan Duty PEC
Example:
Command Description
10 3B 11 2C 01 8D Fan current duty is 30.0%
Note:
N/A
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4.8 Report OVP Fault Limit
This command is for master device to retrieve PSU’s OVP value.

Byte 0 Byte 1 S Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x40 Slave address R
Byte 3~4 PEC N
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 AlP
OVP Fault Limit PEC
Example:
Command Description
10401118 01 98 OVP fault limit is 28.0V
Note:
Report data is OxFF when this protection is disabled in PSU.
4.9 Report OVP Fault Response
This command is for master device to retrieve PSU’s OVP response.
Byte 0 Byte 1 Byte 2
sf{7]e|s[4]3|2[1]o|Aa[7]6]5][4]3][2][1]0]A S 7{e]s[4]3]2[1]0]|A
R
Slave address w 0x41 Slave address R
Byte 3 PEC
7|e[s]4f3]|2]1[o]Aa]7[6][5]4[3]2]1]0 N e
A
OVP Fault Response PEC

Range:
OVP Fault Response Definition:

Bit Meaning
7~6 10 -- PSU latched / 11 -- PSU auto restart when fault recovered

5~0 TBD
Example:
Command Description
10 41 11 80 41 PSU is latched when OVP happened
Note:
N/A
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4.10 Report UVP Fault Limit
This command is for master device to retrieve PSU’s UVP value.

Byte 0 Byte 1 S Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x44 Slave address R
Byte 3~4 PEC N
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 AlP
UVP Fault Limit PEC
Example:
Command Description
10 44 11 B4 00 23 UVP fault limit is 18.0V
Note:
Report data is OxFF when this protection is disabled in PSU.
4.11 Report UVP Fault Response
This command is for master device to retrieve PSU’s UVP response.
Byte 0 Byte 1 S Byte 2
s|7lelsf4a]3f2]1]olAal7]6]5]4]3]2]1]0]A R 7]lels5]4f3]2[1]o]A
Slave address W 0x45 Slave address R
Byte 3 PEC N
rlefsfa]3]2]1fofjaf7fe]s5]4]3]2f1]0],|P
UVP Fault Response PEC
Range:
UVP Fault Response Definition:
Bit Meaning
7~6 | 10 -- PSU latched / 11 -- PSU auto restart when fault recovered
5~0 | TBD
Example:
Command Description
1045 11 CO 2D PSU auto restart when UVP removed
Note:
N/A
4.12 Report OTP Fault Limit
This command is for master device to retrieve PSU’s OTP value.
Byte 0 Byte 1 S Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6ls5]4f3]2[1]0o]A
Slave address W Ox4F Slave address R
Byte 3~4 PEC N
7le6]s5]4[3]2[1]oflAal7]6]5]4][3]2][1]0 AlP
OTP Fault Limit PEC
Example:
Command Description
10 4F 11 7E 04 DA OTP fault limit is 115.0°C
Note:

Report data is OxFF when this protection is disabled in PSU.
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4.13 Report OTP Fault Response

This command is for master device to retrieve PSU’s OTP response.
Byte 0 Byte 1 Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A 7]lels5]4f3]2f1]0
Slave address W 0x50 Slave address R
Byte 3 PEC N
7]6]5]4]3[2[1]0 rle]sfa]3]2f1]0f, (P
OTP Fault Response PEC

Range:

OTP Fault Response Definition:

Example:

Bit Meaning

7~6 | 10 -- PSU latched / 11 -- PSU auto restart when fault recovered

5~0 | TBD

Command Description

10 50 11 80 41 PSU is latched when OTP happened
Note:
N/A

4.14 Report OPP Fault Limit

This command is for master device to retrieve PSU’s OPP value.

Byte 2

Byte 0

Byte 1
yie S

7]l6ls5]4f3]2[1]0]A R

7]le6ls5]4f3]2]1]o]A

s|l7lels5f4]3]2]1]0]A
Slave address W 0x68 Slave address R
Byte 3~4 PEC N
7le6ls5]4f3]2[1]lofAal7]6]5]4]3]2]1]0 AlP
OPP Fault Limit PEC

Example:

Command Description

10 68 11 E8 35 7E OPP fault limit is 1380.0W
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Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

4.15 Report OPP Fault Response
This command is for master device to retrieve PSU’s OPP response.

Byte 0 Byte 1 S Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x69 Slave address R
Byte 3 PEC N
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 AlP
OPP Fault Response PEC
Range:
OPP Fault Response Definition:
Bit Meaning
7~6 | 10 -- PSU latched / 11 -- PSU auto restart when fault recovered
5~0 | TBD
Example:
Command Description
10 69 11 80 53 PSU is latched when OPP happened
Note:
N/A

4.16 Report Status Byte
This command is for master device to retrieve one byte of information with a summary of the most critical faults in PSU.

Byte 0 Byte 1 Byte 2
s|7lelsl4a]l3]2]1]oflAal7]6]5]4]3]2]1]0]A g 7]le6ls5]4f3]2]1]o]A
Slave address W 0x78 Slave address R
Byte 3 PEC
7]6]5]4]3[2[1]o]A]7]6]5]4[3[2[1]0 E P
Status Byte PEC
Range:
Status Byte Definition:
Bit Meaning
7 0 -- PSU normal / 1 -- PSU busy
6 0 -- PSU normal / 1 -- PSU power off
5 0 -- PSU normal / 1 -- PSU OVP fault
4 0 -- PSU normal / 1 -- PSU OCP fault
3 0 -- PSU normal / 1 -- PSU input under-voltage fault
2 0 -- PSU normal / 1 -- PSU temperature related fault
1 0 -- PSU normal / 1 -- PSU CML related fault
0 0 -- PSU normal / 1 -- Other fault
Example:
Command Description
1078 11 00 13 PSU has no faults
Note:
N/A
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4.17 Report Status Word
This command is for master device to retrieve two bytes of information with a summary of faults in PSU.

Byte 0 Byte 1 Byte 2
s|7]e6]5]43]2]1]o|Al7]6]|5]4]3][2][1]0]A g 7]le6]5]4]3[2]1
Slave address W 0x79 Slave address
Byte 3~4 PEC
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 2 P
Status Word PEC
Range:
Status Word Definition:
Bit Meaning
15 0 -- PSU normal / 1 -- PSU voltage related fault
14 0 -- PSU normal / 1 -- PSU current or power related fault
13 0 -- PSU normal / 1 -- PSU input related fault
12 0 -- PSU normal / 1 -- PSU manufacturer specific fault
11 0 -- PSU normal / 1 -- PSU power good signal fault
10 0 -- PSU normal / 1 -- PSU fan related fault
9 0 -- PSU normal / 1 -- Other fault
8 0 -- PSU normal / 1 -- PSU unknown fault
7 0 -- PSU normal / 1 -- PSU busy
6 0 -- PSU normal / 1 -- PSU power off
5 0 -- PSU normal / 1 -- PSU OVP fault
4 0 -- PSU normal / 1 -- PSU OCP fault
3 0 -- PSU normal / 1 -- PSU input under-voltage fault
2 0 -- PSU normal / 1 -- PSU temperature related fault
1 0 -- PSU normal / 1 -- PSU CML related fault
0 0 -- PSU normal / 1 -- Other fault
Example:
Command Description
10 79 11 00 00 6F PSU has no faults

Note:

The low byte of status word is same with status byte. Low byte is send first, and then comes the high byte.
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Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

4.18 Report Vout Status
This command is for master device to retrieve one byte of information with a summary of output voltage related faults in PSU.

Byte 0 Byte 1 S Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6fls5]4f3]2[1]0o]A
Slave address W Ox7A Slave address R
Byte 3 PEC N
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 AlP
Vout Status PEC
Range:
Vout Status Definition:
Bit Meaning
7 0 -- PSU normal / 1 -- PSU OVP fault
6 0 -- PSU normal / 1 -- PSU OVP warning
5 0 -- PSU normal / 1 -- PSU UVP warning
4 0 -- PSU normal / 1 -- PSU UVP fault
3 0 -- PSU normal / 1 -- PSU voltage reference range invalid
2 TBD
1 TBD
0 TBD
Example:
Command Description
10 7A 11 00 C5 PSU has no faults
Note:
N/A

4.19 Report lout Status
This command is for master device to retrieve one byte of information with a summary of output current related faults in PSU.

Byte 0 Byte 1 S Byte 2
s|7lelsf4a]3f2]1]oflAal7]6]5]4]3]2]1]0]A R 7]lels5]4f3]2[1]o]A
Slave address W 0x7B Slave address R
Byte 3 PEC N
7l6]s5]4[3]2[1]olAal7]6]5]4][3]2][1]0 AlP
lout Status PEC
Range:
lout Status Definition:
Bit Meaning
7 0 -- PSU normal / 1 -- PSU OCP fault
6 TBD
5 0 -- PSU normal / 1 -- PSU OCP warning
4 0 -- PSU normal / 1 -- PSU UCP fault
3 0 -- PSU normal / 1 -- PSU current share fault
2 TBD
1 0 -- PSU normal / 1 -- PSU OPP fault
0 0 -- PSU normal / 1 -- PSU OPP warning
Example:
Command Description
10 7B 11 00 AE PSU has no faults
Note:
N/A
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4.20 Report Temperature Status
This command is for master device to retrieve one byte of information with a summary of temperature related faults in PSU.

Byte 0 Byte 1 Byte 2
s|7lelsf4a]3]2]1]ofAal7]6]5]4]3]2]1]0]A g 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x7D Slave address R
Byte 3 PEC
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 2 P
Temperature Status PEC

Range:
Temperature Status Definition:

Bit Meaning
7 0 -- PSU normal / 1 -- PSU OTP fault
6 0 -- PSU normal / 1 -- PSU OTP warning
5 0 -- PSU normal / 1 -- PSU UTP fault
4 0 -- PSU normal / 1 -- PSU UTP warning
3 Reserved
2 Reserved
1 Reserved
0 Reserved
Example:
Command Description
10 7D 11 00 D3 PSU has no faults
Note:
N/A

4.21 Report CML Status

This command is for master device to retrieve one byte of information with a summary of communications, logic and memory faults in
PSU.

Byte 0 Byte 1 S Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6fls5]4f3]2[1]0o]A
Slave address W Ox7E Slave address R
Byte 3 PEC N
7le6]s5]4[3]2[1]oflAal7][6]5]4][3]2][1]0 AlP
CML Status PEC

Range:
CML Status Definition:

Bit Meaning

7 0 -- PSU normal / 1 -- Invalid or unsupported command received

6 0 -- PSU normal / 1 -- Invalid or unsupported data received

5 0 -- PSU normal / 1 -- PEC check fail

4 TBD

3 TBD

2 TBD

1 TBD

0 TBD
Example:

Command Description
10 7E 11 00 6E PSU has no faults
Note:
N/A
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4.22 Report Manufacturer Specific Status
This command is for master device to retrieve one byte of information with a summary of manufacturer specific faults in PSU.

Byte 0 Byte 1 Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A g 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x80 Slave address R
Byte 3 PEC
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 2 P
MFR Specific Status PEC

Range:

MFR Specific Definition:
MEB-1K2A series:

Bit Meaning
7 0 -- PSU normal / 1 -- PSU current reference range invalid
6 0 -- PSU normal / 1 -- PSU AC OK lost
5 0 -- PSU normal / 1 -- PSU AC brown out
4 0 -- PSU normal / 1 -- PSU hardware fault
3 Reserved
2 Reserved
1 Reserved
0 Reserved
Example:
Command Description
10 80 11 00 2E PSU has no faults
Note:
N/A

4.23 Report Fan Status
This command is for master device to retrieve one byte of information with a summary of fan related faults in PSU.

Byte 0 Byte 1 Byte 2
sl|7]e]ls5l4]3]2]1folAal7]6]5]4]3][2][1]0]A g 7le]sl4f3[2]1]0]A
Slave address W 0x81 Slave address R
Byte 3 PEC
7le6ls5]4l3]2f1]loflAal7]6]5]4]3]2]1]0 2 P
Fan Status PEC
Range:
Fan Status Definition:
Bit Meaning
7 0 -- PSU normal / 1 -- PSU fan1 fault
6 0 -- PSU normal / 1 -- PSU fan2 fault
5 TBD
4 TBD
3 TBD
2 TBD
1 TBD
0 TBD
Example:
Command Description
10 81 11 00 45 PSU has no faults
Note:
N/A
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4.24 Report Output Voltage
This command is for master device to retrieve PSU’s output voltage.

Byte 0 Byte 1 S Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x8B Slave address R
Byte 3~4 PEC N
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 AlP
Output voltage PEC
Example:
Command Description
10 8B 11 4A 01 9E Output voltage is 3.30V
Note:
N/A
4.25 Report Output Current
This command is for master device to retrieve PSU’s output current.
Byte 0 Byte 1 S Byte 2
s|7le]ls5f4]3]2]1]o|lAal7]6]5]4]3]2]1]0]A R 7]le6f[5]4[3]2]1]0]A
Slave address W 0x8C Slave address R
Byte 3~4 PEC N
7le6ls5]4l3]2f1]lofAal7l6]5]4]3]2]1]0 AlP
Output Current PEC
Example:
Command Description
10 8C 11 4A 01 FC Output current is 3.30A
Note:
N/A
4.26 Report Temperature
This command is for master device to retrieve PSU’s temperature.
Byte 0 Byte 1 S Byte 2
s|7lelsf4a]3f2]1]olAal7]6]5]4]3]2]1]0]A R 7]lels5]4f3]2[1]o]A
Slave address W 0x8D Slave address R
Byte 3~4 PEC N
rlelslafs]of1]o]Aa|7le]s]af3]2]1][0],|P
Temperature PEC
Example:
Command Description
108D 11 4A 01 EA Temperature is 33.0°C
Note:
N/A
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4.27 Report Fan Speed

This command is for master device to retrieve PSU’s fan speed in R.P.M.
Byte 0 Byte 1 S Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x90 Slave address R
Byte 3~4 PEC N
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 AlP
Fan speed PEC
Example:
Command Description
1090 11 58 1B 48 Fan speed is 7000 rpm
Note:
N/A
4.28 Report Output Power
This command is for master device to retrieve PSU’s output power.
Byte 0 Byte 1 S Byte 2
s|7lelsf4]3f2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x96 Slave address R
Byte 3~4 PEC N
rlefsfals]2f1fojaf7fe]s5]4]3]2f1]0],|P
Output Power PEC
Example:
Command Description
10 96 11 EO 2E 50 Output power is 1200.0W
Note:
N/A
4.29 Report PMBus Revision
This command is for master device to retrieve PMBus revision.
Byte 0 Byte 1 S Byte 2
sl|7]e]lsl4a]3]2]1lolAal7]6]5]4]3[2][1]0]A R 7le]sl4f3[2]1]0]A
Slave address W 0x98 Slave address R
Byte 3 PEC N o

7le6ls5]4l3]2f1]loflAal7]6]5]4]3]2]1]0 A
PMBus Revision PEC

Example:

Description
PMBus Part | and Il revision is 1.3

Command
1098 11 33 44

Note:
The high 4-bit represents PMBus part |, and the low 4-bit represents PMBus part II.

A NELTA
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4.30 Report Manufacturer ID

This command is for master device to retrieve manufacturer information.

Byte 0 Byte 1 Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A g 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x99 Slave address R
Byte 3 Byte 4~18 PEC
7]le6ls5]4l3]2]1]o]lAal7[6]5]4]3]2]1]0o|lA]7]6]5][4]3[2]1]0 /'\\‘ P
Byte Count Manufacturer ID PEC

Range:
Manufacturer ID: 15 bytes of ASCII code

Example:
Command Description
10 99 11 OF 20 20 20 20 20 20 45 42 4E 2D 41 54 .
4C 45 44 CB Manufacturer is DELTA-NBE
Note:

Manufacturer ID is in inverted order, and in example above, it is DELTA-NBE plus 6 spacing ASCII code (0x20).

4.31 Report Manufacturer Model Name
This command is for master device to retrieve PSU’s model name.

41

Byte 0 Byte 1 Byte 2
s|7lelsf4]3f2]1]oflAal7]6]5]4]3]2]1]0]A g 7]le6fls5]4f3]2[1]0o]A
Slave address W 0x9A Slave address R
Byte 3 Byte 4~18 PEC
7]lels]4al3]2]1]o]lAal7]6]5]4[3]2[1]o]lAa]7]6]5]4]3][2]1]0 E P
Byte Count Model name PEC

Range:
Model name: 15 bytes of ASCII code

Example:
Command Description
10 9A 11 OF 41 41 41 20 54 34 32 41 32 4B 31 2D .
42 45 4D 69 Model name is MEB-1K2A24T AAA
Note:

Model name is in inverted order, and if length is less than 15 bytes, it shall fill with spacing ASCII code (0x20) from the

beginning of model name.
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4.32 Report Manufacturer Version
This command is for master device to retrieve PSU’s firmware version.

4.33 Report Manufacturer Serial Number

Byte 0 Byte 1 S Byte 2
s|7]6]5]4[3[2]1 Al7]e]5]4]3[2]1]0 R7|6|5|4|3|2|1
Slave address 0x9B Slave address
Byte 3 Byte 4~18 PEC N
7]l6[5]4[3]2[1]0 7|6|5|4|3|2|1|oA7|6|5|4|3|2|1|oA
Byte Count Firmware version PEC
Range:
Manufacturer version: 15 bytes of ASCII code
Example:
Command Description

30 30 53 8E

10 9B 11 OF 20 20 20 20 20 20 20 20 20 30 30 45

Firmware version is SOOE0O

Note:

Firmware version is in inverted order with 9 spacing ASCII code (0x20) first.

This command is for master device to retrieve PSU’s serial number.

42

Byte 0 Byte 1 S Byte 2
s|7]6]5]4]3[2]1 Al7lels5f4af3]2]1]0 plrlelsfafs]2]1
Slave address 0x9E Slave address
Byte 3 Byte 4~18 PEC N
7le6ls5]4f3]2]1]0 7l6]5]4f3]2]1]0 rlefsla]3]2f1fo0],
Byte Count Serial number PEC
Range:
Serial number: 15 bytes of ASCII code
Example:
Command Description

39 41 42 88

10 9E 11 OF 20 20 20 30 31 32 33 34 35 36 37 38

Serial number is BA9876543210

Note:

Serial number is in inverted order, and if length is less than 15 bytes, it shall fill with spacing ASCII code (0x20) from

the beginning of serial number.
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4.34 Report Min Rated Voltage
This command is for master device to retrieve PSU’s min rated voltage value.

Byte 0 Byte 1 Byte 2

s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A 7]le6ls5]4f3]2]1

Slave address W 0xA4 Slave address

Byte 3~4 PEC N
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 AlP
Min Rated Voltage PEC

Example:

Command Description

10 A4 11 D8 00 4E Min rated voltage is 21.6V

Note:
N/A
4.35 Report Max Rated Voltage
This command is for master device to retrieve PSU’s max rated voltage value.
Byte 0 Byte 1 Byte 2

s|7lelsf4a]3]2]1]olAal7]6]5]4]3]2]1]0]A 7]le6ls5]4fl3]2]1

Slave address W 0xA5 Slave address

Byte 3~4 PEC N
rlelsfa]3]of1fojaf7fe]s5]4]3]2f1]0],|P
Max Rated Voltage PEC

Example:

Command Description

10 A5 11 08 01 50 E5

Max rated voltage is 26.4V

N
N

ote:
/A

4.36 Report Max Rated Current
This command is for master device to retrieve PSU’s max rated current value.

Byte 0 Byte 1 Byte 2
s|7lelsl4a]3]2]1]oflAal7]6]5]4]3]2]1]0]A 7]le6ls5]4f3]2]1
Slave address W 0xA6 Slave address
Byte 3~4 PEC N
rle]slafs]af1]o]Aa|7le]s]af3]2]1][0],|P
Max Rated Current PEC
Example:
Command Description

10 A6 11 26 02 AE

Max rated current is 55.0A

Note:
N/A
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4.37 Report Max Rated Power
This command is for master device to retrieve PSU’s max rated power value.

4.38 Report Max Rated Ambient Temperature
This command is for master device to retrieve PSU’s max rated ambient temperature.

4.39 Report Min Rated Ambient Temperature
This command is for master device to retrieve PSU’s min rated ambient temperature.

44

Byte 0 Byte 1 Byte 2
s|7lelsf4a]3]2]1]ofAal7]6]5]4]3]2]1]0]A 7]le6fls5]4f3]2[1]0o]A
Slave address W OxA7 Slave address R
Byte 3~4 PEC N
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 AlP
Max Rated Power PEC
Example:
Command Description
10 A7 11 EQ 2E EF Max rated power is 1200.0W
Note:
N/A

Byte 0 Byte 1 Byte 2
sl|7]e]ls5l4]3]2]1folAal7]6]5]4]3][2][1]0]A 7le]sl4f3[2]1]0]A
Slave address W 0xA8 Slave address R
Byte 3~4 PEC N
7le6ls5]4l3]2f1]loflAal7l6]l5]4]3]2]1]0 AlP
Max Rated Ambient Temp PEC
Example:
Command Description
10 A8 11 BC 02 09 Max rated ambient temperature is 70.0°C
Note:
N/A

Byte 0 Byte 1 Byte 2

s|7lelsf4a]3f2]1]olAal7]6]5]4]3]2]1]0]A 7]lels5]4fl3]2[1]o0o]A

Slave address W 0xA9 Slave address R

Byte 3~4 PEC N
rle]slafs]of1]o|Aa|7le]s]af3]2]1]0],|P
Min Rated Ambient Temp PEC

Example:

Command Description

10 A9 11 38 FF 00 Min rated ambient temperature is -20.0°C

Note:

Min rated ambient temperature is in complement form.

www.DeltaPSU.com (February 2023, Rev. 02)

A NELTA



USER INSTRUCTION

Medical / Industrial AC-DC Power Supply
1200W with 5V/2A Standby / MEB-1K2A series

4.40 Report CC/CV Mode
This command is for master device to retrieve PSU’s working status.

Byte 0 Byte 1 S Byte 2
s|7lelsf4]3]2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6ls5]4f3]2]1
Slave address W 0xCF Slave address
Byte 3 PEC N
7le6]s5]43]2[1]oflAal7]6]5]4]3]2][1]0 AlP
CC/CV Mode PEC
Range:
CC/CV Mode Definition:
MEB-1K2A series:
Value Meaning
0x00 CV Mode
0x01 CC Mode
Example:
Command Description
10 CF 11 00 EF PSU is in CV mode.
Note:
N/A
4.41 Report Manufacturer Firmware CRC Value
This command is for master device to retrieve PSU’s firmware CRC value.
Byte 0 Byte 1 S Byte 2
s|7lelsf4a]3f2]1]oflAal7]6]5]4]3]2]1]0]A R 7]le6ls5]4fl3]2]1
Slave address W 0xE2 Slave address
Byte 3~4 PEC N
7lefsf4f3]2]1]0 rlelsfa]3]2f1]of, (P
Firmware CRC PEC
Example:
Command Description
10 E2 11 BC 02 OE Firmware CRC is 0x02BC
Note:
N/A
5. Setting Command
5.1 Clear Faults
This command is for master device to clear PSU’s error status.
BYTE 0 BYTE 1 PEC
sl7]e]s5f4]3]2]1lofal7]e6]s5]4af3]2]1]ofAal7]6]5][4][3]2]1]0
Slave address W 0x03 PEC
Example:
Command Description
10 03 5E Clear all error status
Note:

There is no data field in this command.
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5.2 Set Vout Command
This command is for master device to set PSU’s voltage reference.

BYTE 0 BYTE 1
s|7lelsf4]s3]2]l1]olAafl7]6l5]4f3]2[1]0]A
Slave address W 0x21
BYTE 2~3 PEC N
7|6|5|4|3|2|1|0A7|6|5|4|3|2|1|0A P
Voltage Reference PEC
Range:
Nominal output voltage +10%
Example:
MEB-1K2A24T AAA: 24V+10%: 21.6~26.4V (t.g.: 21.6 -- 21.6V)
Command Description
102108 01 EOQ Set PSU’s voltage reference to 26.4V
Note:
N/A

5.3 Set OPP Fault Limit
This command is for master device to modify PSU’s OPP value.

BYTE 0 BYTE 1
s|7lelsf4]s3]2]l1]olAafl7]6l5]4f3]2[1]0]A
Slave address W 0x68
BYTE 2~3 PEC N
7|6|5|4|3|2|1|0A7|6|5|4|3|2|1|0A P
OPP Fault Limit PEC
Range:
MEB-1K2A series: <1380W
Example:
Command Description
10 68 10 27 51 Set PSU’s OPP fault limit to 1000.0W
Note:

OPP fault limit shall be less than the default fault value shown in range above. And modification is activated when this
protection is enabled.
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5.4 Set Fan Command
This command is for master device to set PSU’s fan duty.

BYTE 0 BYTE 1
s|7lelsf4]s3]2]l1]olAafl7]6l5]4f3]2[1]0]A
Slave address W 0x3B
BYTE 3~4 PEC N
71654321 ]olAal7]6]5]4]3]2[1]0 AlP
Fan Duty PEC
Range:
MEB-1K2A series: current fan duty ~ 100%
Example:
Command Description
10 3B 2C 01 3F Set fan’s duty to 30.0%
Note:

As for MEB-1K2A series model, this command is activated when setting value is larger than current fan duty, and
deactivated when setting value is zero.

6. PEC Calculation

The PEC calculation method is CRC8 (P(x) = x8+x2+x'+1). Take command 53010650464 34F4E20 for example, the CRC8 result is AD
hi_crc()={00, 70, €0, 90, c7, b7, 27, 57, 89, f9, 69, 19, 4e, 3e, ae, de}

lo_crc()={00, 07, Qe, 09, 1c, 1b, 12, 15, 38, 3f, 36, 31, 24, 23, 2a, 2d}

1. Divided command 5301065046434F4E20 to nine bytes as 53 01 06 50 46 43 4F 4E 20

2. Define pec = 0; abvalue = 53 (the first byte)

. pec XOR abvalue, the resultis 0101 0011. High byte = 5, low byte = 3.

. Check the array above, hi_crc(5) = B7; low_crc(3) = 09. B7 XOR 09 = 1011 1110 = pec.

. abvalue = 01(the second byte in the command) and return to step 3.

. When all the bytes in the command are finished, the crc8 result is pec.

o bW
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Highlight & Features

· Up to 1200 Watt in 5" x 8.03" x 1.59" Package 

· [bookmark: _Toc486855009][bookmark: _Toc486855093][bookmark: _Toc487615683][image: D:\Medical\picture\1k2kW\MEB-1K2A.jpg]Up to 19.1W/inch3 Power Density 

· Full Power from 90V to 264V 

· Full Power up to 50degreeC Ambient 

· Up to 500KHrs MTBF 

· 2MOPP Isolation 

· Suited for Type BF Medical Products. 

· 5V/2A Standby Output 

· Current Sharing 

· Conformal Coating 

· Class B Conducted and Radiated EMI 

· IEC60601-1-2 4th Edition Immunity Compliance 

· Normal and Reversed Option for Remote On/Off and Power Good Signal 

· Analog and Digital Voltage Trimming 

· PMBus Ver 1.3 Supported 

· Intelligent Fan Speed Control 

· Optional RS485 Version 

[bookmark: _Toc486855011][bookmark: _Toc486855095][bookmark: _Toc487615685]



[bookmark: _Toc501005176][bookmark: _Toc501005307]1. 	General safety information

In the user manual, contains four kinds of safety tips: DANGER, WARNING, CAUTION and NOTE. Before reading this manual, you must have a fully understanding of these safety tips.

Safety tips are defined as follows:

[image: ]







If described event is unavoidable, it will cause serious physical injury or death to service engineer, operator, patient, or other personnel.
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If described event is unavoidable, it will be occurred serious physical injury for service engineer, operator, patient or other personnel, or catastrophic damage for the power supply or any electronic devices connected to the power supply, or to lose important data or system operation chaos.
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If described event is unavoidable, it will be occurred physical injury for service engineer, operator, patient or other personnel, or damage the power supply or any electronic devices connected to the power supply, or to lose data or system operation chaos.
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If described event is unavoidable, it will be provided to alert relevant personnel who can contact with the power supply that serious injury will result if the hazard identified is ignored.

[bookmark: _Toc486855012][bookmark: _Toc486855096][bookmark: _Toc487615686]


[bookmark: _Toc501005177][bookmark: _Toc501005308]1.1 Safety instructions

Installation:

Requirements of IEC60601-1 3rd+A1/EN 60601-1: 2006+A11+A12+A1 shall be observed during the installation in the final system. The products are intended for build in use in the final Class I system and to avoid risk of electric shock, products must only be connected to a supply mains with protective earth. 



[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Servicing:

Instructions or reference information for repair of equipment parts are provided by the manufacturer. Please contact us for this information. Do not modify the product without authorization from Delta.



Critical Components:

These products are not authorized for use as critical components in nuclear control systems, life support systems or equipment for use in hazardous environments without the express written management approval from Delta.



[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Product Usage:

These products are designed to apply in medical, industrial, commercial and IT equipment which need to use DC voltages.



Environmental:

These products are IPX0, and therefore chemical/solvents, cleaning agents and other liquids must not be used. They shall be operated in dry locations to protect from moisture and are not suitable for using in an oxygen rich environment. 



Environment:

This power supply is a switch mode power supply for use in applications within a Pollution Degree 2, overvoltage category II environment. Material Group IIIb PCB is used.



Input Parameters:

This product must be operated within the input parameters stated in the product limitations in this user manual.



Output Loading:

The power supply output power taken must not exceed the rating that is stated on label of the power supply, except as stated in the product limitations in this user manual.



End of Life Disposal:

The power supply contains components that require special disposal. The instructions shall be according to IEC60601-1:2005, clause 7.9.2.15 and 7.9.3.1. For end of life cycle, make sure that the power supply doesn’t throw into general trash, and it must be handed over to the local recycle system.



CCC certification:

If the products are intended to apply CCC in final system, 1300W is the maximum power system can draw from the mains.




[bookmark: _Toc487615687][bookmark: _Toc501005178][bookmark: _Toc501005309]1.2 Warning
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		There’s no practical design can incorporate protection for operators or service personnel who do not take adequate safety precautions. Only authorized, qualified, properly trained personnel and operating personnel are allowed to work with the power supply. The appropriate personnel must be aware of the inherent dangers / hazardous associated with the servicing of power supply contains hazardous high voltage.



		[image: ]

		There are double pole/neutral fusing inside the power supply
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		The power supply has sharp metal edge, pay attention to this before installation to avoid injury.
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		It is the power supply user’s responsibility to use and operate the power supply in proper way for functionality and safety. Although Delta Electronics provides information for the power supply and potential hazards, but Delta Electronics assumes no responsibility for use and operating the power supply after sale.

Delta Electronics assumes no responsibility if the power supply is not installed according this manual.

Delta Electronics assumes no responsibility if the power supply is not correctly maintained according this manual.

Delta Electronics assumes no responsibility for any if the power supply is modified in any way after sale.
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		It is not allowed to disassemble the power supply without Delta’s technical support or authorization, to avoid the injury by high voltage.



		[image: ]

		Please take all required preventive measures with related hazards if any cover must be removed. When the need of removal is completed, please replace the covers immediately.



		[image: ]

		Hazardous voltage exists inside the power supply whenever the AC main power is connected to the power supply. Moreover, hazardous voltage will continue to exist even after the power supply is disconnected from the AC input voltage after a certain period of time. This hazardous voltage exists in but not limited to following parts: Fuse, Fuse holder, Main Relay, Bridge rectifier, Bulk Capacitors, Main Power Circuits, Associated circuits on power input board, etc. 

Although bleeding resistors are added for energy stored capacitor to discharge after AC off, due to the possibility of component fault, the bleeding functionality may not work. Calibrated measurement equipment, for example, voltage meter, must be used to measure voltage to confirm it is within safe voltage range before access the parts.








[bookmark: _Toc486855014][bookmark: _Toc486855098][bookmark: _Toc487615688][bookmark: _Toc501005179][bookmark: _Toc501005310]2. 	General overview

[bookmark: _Toc486855015][bookmark: _Toc486855099][bookmark: _Toc487615689][bookmark: _Toc501005180][bookmark: _Toc501005311]2.1	General Description

The MEB-1K2A series of internal built power supplies come with universal AC input range from 90Vac to 264Vac. Other features include low leakage, Type BF Patient Access Leakage Currents, and electric shock protection compliance with 2 x MOPP requirements. The MEB-1K2A series is certified for EMC standards according to EN 55011 for industrial, scientific and medical (ISM) radio-frequency equipment; and, EN 55032 for Industrial Technology Equipment (ITE) radio-frequency equipment. In addition, only recognized Japanese capacitors are used to ensure long product life. 

The MEB-1K2A series comes with both medical and ITE safety approvals, including UL/CE/CCC (5000 meters), and CB certification. Designs are compliant with RoHS Directive 2011/65/EU for environmental protection, to avoid risk of opening of a branch circuit breaker, the product is tested on a 50A branch circuit, if used on a different branch circuit, additional testing may be necessary.



[bookmark: _Toc487615690][image: ]



Fig. 1: Components of the MEB-1K2A series



1. AC/DC input terminal block (CN1)

2. Signal connector and Auxiliary DC Output (CN603)

3. Signal connector and Auxiliary DC Output (CN602)

4. Output voltage adjustment potentiometer 

5. DC output terminal (CN101,CN102)

6. Fans

[bookmark: _Toc486855016][bookmark: _Toc486855100][bookmark: _Toc487615691]


[bookmark: _Toc501005181][bookmark: _Toc501005312]2.2	Connections

AC/DC input terminal block (CN1) 

CN1 is the input connector, a standard screw type 3-pin connector with clamp washer and a terminal centres pitch distance of 9.5 mm (0.37 in).

[image: ]Pin

Assignment

L

Line (Phase)

N

Neutral



Ground/Earth

Wire range: 12-18 AWG

Screw torque: 0.79N.m (7 lb-in)

Screws are suitable for slotted and Phillips head screwdrivers.
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Table 1: AC/DC input terminal block (CN1) - pin assignment

Fig. 2: AC/DC Input terminal block (CN1) – pin assignment











Signal connector and Auxiliary DC Output (CN603)
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Fig. 3: Signal port and Auxiliary DC Output (CN603)                   

Fig. 4: Signal port and Auxiliary DC Output (CN603)



                                                           





		Control Connector CN603(Molex:87833-1025)
Mating With Molex:51110-1051  Terminal:0503948052



		Pin 1

		5V bus for I2C　

		Pin 6

		NC



		Pin 2

		DC RTN of 5V bus for I2C　

		Pin 7

		　Address bit 0 (A0)



		Pin 3

		　Serial data signal (SDA)

		Pin 8

		　Address bit 1 (A1)



		Pin 4

		　Serial clock signal (SCL)

		Pin 9

		　Address bit 2 (A2)



		Pin 5

		　NC

		Pin 10

		　NC







Table 2: Signal port and Auxiliary DC Output (CN603) – Pin assignment





Signal connector and Auxiliary DC output (CN602) 
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Fig. 6: Signal port and Auxiliary DC Output 

           (CN602) – Pin assignment

Fig. 5: Signal port and Auxiliary DC Output (CN602)









              

		Control Connector CN602 (Molex: 87833-5321)
Mating With Molex: 51110-1451  Terminal: 0503948052



		Pin 1

		Remote On_Off/Inhibit +



		Pin 2

		Remote On_Off/Inhibit -



		Pin 3

		Power Good-



		Pin 4

		Power Good+



		Pin 5

		NC



		Pin 6

		NC



		Pin 7

		5V Standby Output +



		Pin 8

		5V Standby Output +



		Pin 9

		DC RTN



		Pin 10

		DC RTN



		Pin 11

		Remote Sense +



		Pin 12

		Remote Sense -



		Pin 13

		Current Share



		Pin 14

		DC RTN





Table 3: Signal port and Auxiliary DC Output (CN602) – Pin assignment








Output voltage adjustment potentiometer

The Output voltage adjustment potentiometer is for output voltage adjustment within the range of specifications.
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Fig. 7: Output voltage adjustment potentiometer                      











Main DC output terminal (CN101, CN102)

[image: ]       Pin

Assignment

-V(CN101)

Main DC Return

+V(CN102)

Main Output +

Wire range: 4-12 AWG

Screw torque:1.77N.m (15.6 lb-in)

Screws are suitable for slotted and Phillips head screwdrivers.























Table 4: DC output port (CN101,CN102) - pin assignment





Fig. 8: Main DC Output terminal 
           (CN101, CN102) – pin assignment                       





[bookmark: _Toc486855017][bookmark: _Toc486855101][bookmark: _Toc487615692]


[bookmark: _Toc501005182][bookmark: _Toc501005313]2.3	Installation Instruction

		The Installer Requirement:

· Must have necessary electric knowledge and understand the risks of electric shock;

· Must read the safety warning from section 1.1-1.2 carefully

· Must fully understand the connections in 2.2 before installation. 







Mounting orientations
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Fig. 9: Standard mounting orientation
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Fig.10: Vertical mounting                    Fig. 11: Mounting on the right side                    Fig. 12: Mounting on the left side
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Fig. 13: Position of mounting holes



Note: Always keep ≥20 mm (0.79 in) space on the fan side and on the connector side to ensure proper airflow. 




Dimensional drawings



[image: meb-1k1a24t_aaa]



Fig. 14: Dimensional drawing MEB-1K2A 



Note:

1. Base plate mounting, M3 thread holes, maximum penetration 3.5mm (0.14 inch) from outside face of chassis, maximum torque 6.3kgf.cm (5.46 inch.Ibs).

2. Side mounting, M3 thread holes, maximum penetration 4.0mm (0.16inch) from outside face of chassis, maximum torque 6.3kgf.cm (5.46 inch.Ibs).

3. CN101/CN102, M5 screw in two positions, maximum torque 20kgf.cm (17.34 inch.Ibs).

4. CN1, M3.5 screw in two positions, maximum torque 12kgf.cm (10.41 inch.Ibs).

5. VR: clockwise is to increase the output voltage, anti-clockwise is to reduce the output voltage.

[bookmark: _Toc486855018][bookmark: _Toc486855102][bookmark: _Toc487615693]


[bookmark: _Toc501005183][bookmark: _Toc501005314]3.	Electrical Functions of Main output

[bookmark: _Toc486855019][bookmark: _Toc486855103][bookmark: _Toc487615694][bookmark: _Toc501005184][bookmark: _Toc501005315]3.1	Start-up timing

Start-up time is defined as the time duration from when the AC is applied with remote on_off signal enabled to the output voltage reaching to higher than 90% of its final steady value. MEB-1K2A series power supply can provide 2s max start up time to meet the fast power up requirement.









Fig. 15: Start-up timing sequence 



The standard product sets the remote on_off signal to be enabled as default, if customer is choosing the reverse logic version, then remote on_off signal is required to enabled before powering up the power supply, otherwise the startup time is determined by the time when the remote on_off signal is set to be enable.



When the power supply is originally disabled and then enabled by the remote on_off control signal, the enable time is 100ms max, this includes the output rise time to 90% regulation.







Fig. 16: Enable timing sequence 

[bookmark: _Toc486855020][bookmark: _Toc486855104][bookmark: _Toc487615695]


[bookmark: _Toc501005185][bookmark: _Toc501005316]3.2	Rise Time

Rise time is defined as the time from when the output voltage is higher than 10% regulation voltage to the point when the output voltage reaches 90% output regulation level. The rise time provided by MEB-1K2A series is 50ms max.







Fig. 17: Rise time sequence



[bookmark: _Toc486855021][bookmark: _Toc486855105][bookmark: _Toc487615696][bookmark: _Toc501005186][bookmark: _Toc501005317]3.3	Hold up time

Hold up time provide the system the necessary back up time from when AC is collapsed to the output voltage falls below 90% regulation value. As when AC input is off, it is depending on the internal power reserved in the power supply to support the output power, different output level will bring different hold time. MEB-1K2A defines the hold time with 1000W load, as long as the input voltage is within the normal input value, the hold time can be 16ms min, but if the load can be decreased to 800W, the hold up time then can increase to 20ms min.









Fig. 18: Hold up time sequence

[bookmark: _Toc486855022][bookmark: _Toc486855106][bookmark: _Toc487615697]


[bookmark: _Toc501005187][bookmark: _Toc501005318]3.4	Protections

[bookmark: _Toc486855023][bookmark: _Toc486855107][bookmark: _Toc487615698][bookmark: _Toc501005188][bookmark: _Toc501005319]3.4.1	Over voltage protection (OVP)

When the output voltage sees unusual high peak or the internal feedback control loop fails to lead the output voltage to be unusually high, power supple can sense the output voltage, if the output voltage is higher than certain limit (145% regulation max), the power converter will be disabled with latch mode, two ways can clear the latch fault. One is by removal and re-application of the AC input voltage, the other is to toggle the remote on_off signal. If the protection is not cleared, power supply will stay protected.

[bookmark: _Toc486855024][bookmark: _Toc486855108][bookmark: _Toc487615699]

[bookmark: _Toc501005189][bookmark: _Toc501005320]3.4.2	Over load and over current protection (OLP/OCP)

The power supply’s Overload (OLP) and Over current (OCP) Protections will be activated before output current under 130% of Io (Max load). Upon such occurrence, Vo will start to drop. Once the power supply has reached its maximum power limit or triggers the under voltage limit, the protection will be activated and the power supply will go into “Hiccup mode” (Auto-Recovery). The power supply will recover once the fault condition causing the OLP and OCP is removed and Io is back within the specified limit. The time interval between each auto re-start during protection is 2.5s typical.









Fig. 19: Auto restart hiccup during OLP/OCP



Additionally, if the Iout is >100% for a prolong period of time (depending on the load), the Over Temperature Protection (OTP) may be activated due to high temperature on critical components. The power supply will then go into latch mode.

[bookmark: _Toc486855025][bookmark: _Toc486855109][bookmark: _Toc487615700]

[bookmark: _Toc501005190][bookmark: _Toc501005321]3.4.3	Short circuit protection (SCP)

The protection mechanism of OLP/OCP can also provide the protection against output short circuit with same auto re-start protection mode. If the short circuit stays, output voltage will try to restart every 2.5 seconds and then get protected again, when the short circuit is removed and output current is within limited value, power supply will resume to normal operation.

[bookmark: _Toc486855026][bookmark: _Toc486855110][bookmark: _Toc487615701]

[bookmark: _Toc501005191][bookmark: _Toc501005322]3.4.4	Over temperature protection

As mentioned above, the power supply also has Over Temperature Protection (OTP). This is activated when the overload condition persists for an extended duration and the output current is below the overload trigger point but >100% load. In the event of a higher operating temperature condition at 100% load, the power supply will run into OTP when the surrounding air temperature is higher than the operating temperature. When activated, the output voltage will go into latch mode.

To re-enable the power supply output, it needs to,

A. Turn off the AC input

B. Remove the fault temperature ambient condition

C. Let power supply cool down

D. Turn on the AC again

[bookmark: _Toc486855027][bookmark: _Toc486855111][bookmark: _Toc487615702]

[bookmark: _Toc501005192][bookmark: _Toc501005323]3.4.5	Fan fault protection

MEB-1K2A is embedded with fans and intelligent fan speed control, the fans are essential to achieve 1200W high power output without getting overheated, and the product can protect itself from detecting the fault of the fans. If the fans are not functioning properly for longer than 1miniute, then the controller will consider there is potential risk for the power supply to get overheated and shut down the converter with latch mode, again to successfully restart the power supply, customer needs to remove all the fault condition that might cause the fan fault and use AC input or remote on_off signal to enable the output voltage again.  

[bookmark: _Toc486855028][bookmark: _Toc486855112][bookmark: _Toc487615703]


[bookmark: _Toc501005193][bookmark: _Toc501005324]3.5 Remote On_Off control

Remote On_off control allows customer to easily control the power supply from system level point of view, MEB-1K2A series uses an isolated diode located within the power supply. The remote control signal can be used to enable or disable only the main output. When the main output is disabled, the +5V Standby output will continue to operate. 

Below is a suggested connection to use the remote on_off signal, system can use a switch to conduct through this diode (suggested pull up resistor to 5V standby with 1Kohm resistor) to disable the main out. The signal can be floated (no connection to the signal), in order to enable the main output

It is easily to know that conduct the diode to disable the power supply and left the diode to be open to enable the output, so customer can design its own control circuit to use this signal to realize different logic control.

If customer wants a reversed control logic of the diode to enable/disable the output, please consult with Delta.





Fig. 20: Remote On_off connection

[bookmark: _Toc486855029][bookmark: _Toc486855113][bookmark: _Toc487615704]


[bookmark: _Toc501005194][bookmark: _Toc501005325]3.6	Power good signal

Power Good+/- pin is an isolated open collector transistor (80V/50mA rating). A resistor (suggested value 10Kohm, 1/8W) can be added between Power Good- pin and DC RTN, Power Good+ pin can be connected to 5V standby (or, other available pull-up voltage that is no greater than the transistor rating). Value of resistor may have to be adjusted, depending on voltage used, and other end-use conditions of the Power Good+ pin connection to the product.  

When AC input is on, Power Good Signal (Shown in below figure) generated will be high. When AC input is off, Power Good Signal generated will be low. There will be a minimum of 5 milliseconds (at 1000W load) between the time the Power Good Signal goes to low level, and the time when the output reaches 90% of its rated value.







Fig. 21: Power good signal connection



[image: ]



Fig. 22: Power good signal sequence

[bookmark: _Toc486855030][bookmark: _Toc486855114][bookmark: _Toc487615705]


[bookmark: _Toc501005195][bookmark: _Toc501005326]3.7	Remote Sense connection

Remote sense feature can be used to compensate for the extra voltage drop on output wires that are connected from the main output terminals, to the load. With wires connected from the remote sense pins, at the same locations as the wires from the main output.

Note that line drop (voltage drop due to wiring) compensation voltage range must be such that the output voltage is

within the output voltage adjustment range and that the voltage to compensate must be within 0.5V (in the connection picture, Vo-Vo_load must be less than 0.5V, or DC_RTN_load-DC_RTN be less than 0.5V). 

Consider power loss due to line drop and use this unit within the maximum allowable output power. Reduce the effect of noise induced into the remote sensing lines by using shielded lines, a twist pair, or a parallel pattern, etc.

MEB-1K2A also provides the protection mode if the remote sense wire connection is fault made, the power supply will not be damaged if the remote sense pins are shorted, or if a reverse/inverted polarity connection is made to the load, this gives more reliable operation in real application. To be noted, if misconnect the remote sense wires, the power supply will be protected and can not normally operate, please check the wire connection carefully before power up the product in this case.







Fig. 23: Remote sense connection





[bookmark: _Toc486855031][bookmark: _Toc486855115][bookmark: _Toc487615706][bookmark: _Toc501005196][bookmark: _Toc501005327]3.8	Voltage Adjustment

The power supply provides a potentiometer for user to adjust the output voltage. The output voltage is designed to be able to adjust up to ±10% of rated voltage, when the output is adjusted below nominal value, the maximum output current is the same as the nominal output, when the output is adjusted above nominal value, the output power cannot exceed the nominal maximum power (the maximum output current will be reduced accordingly).

[bookmark: _Toc486855032][bookmark: _Toc486855116][bookmark: _Toc487615707]


[bookmark: _Toc501005197][bookmark: _Toc501005328]3.9	Parallel operation 

MEB-1K2A series has an active current sharing circuit for the main output; it can realize the output current to be balanced when customer is using two or more power supplies in parallel to achieve higher output power.

A one wire current share bus is used to achieve current sharing between units, the current share bus must be connected together among different units (pin 13 of CN602, refer to power supply structure and pin assignment in section 2.2).

The difference in output voltage can impact the current sharing accuracy, all the units to be paralleled, please use the voltage adjustment function to set the voltage to be ±50 mV of the set value.

The paralleled units can be connected with or without remote sense function, below is a typical connection of the parallel connection.







Fig. 24: parallel connection with remote sense









Fig. 25: parallel connection without remote sense



An Or-ing circuit is needed to form a redundant connection, if in system application more than 2pcs power supplies need to be paralleled, please contact Delta for technical support.

[bookmark: _Toc486855033][bookmark: _Toc486855117][bookmark: _Toc487615708]


[bookmark: _Toc501005198][bookmark: _Toc501005329]4.	PMbus

Please refer to “I2C Communication Specification for Standard Series Products” in Appendix A.
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[bookmark: _Toc500943140][bookmark: _Toc500943376][bookmark: _Toc501958082][bookmark: _Toc501958143]5. 	Appendix A: I2C Communication Specification for Standard Series Products
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[bookmark: _Toc501958144]1. 	Overview

[bookmark: _Toc500943142][bookmark: _Toc500943378][bookmark: _Toc501005331][bookmark: _Toc501958145]1.1 Introduction

The specification provides a means for all PSUs can use for internal or external communication. And this document describes communication protocols and its utilized methods. All commands mentioned in this document follow the PMBusTM protocol standard.



[bookmark: _Toc500943143][bookmark: _Toc500943379][bookmark: _Toc501005332][bookmark: _Toc501958146]1.2	Referenced Standards

· SMBus Specification Version3.0

· PMBus Specification Part I Revision1.3.1

· PMBus Specification Part II Revision1.3.1



[bookmark: _Toc500943144][bookmark: _Toc500943380][bookmark: _Toc501005333][bookmark: _Toc501958147]1.3	Acronyms and Definitions

CMD: command

PSU: power supply unit

I2C: inter-integrated circuit

OPP: over power protection

OVP: over voltage protection

UVP: under voltage protection

OTP: over temperature protection

CML: communication, memory or logic

ACK: Acknowledge. The response from a receiving unit indicates that it has received the byte.

NACK: Not Acknowledge. The response from a receiving unit indicates that it has received invalid data.



[bookmark: _Toc500943145][bookmark: _Toc500943381][bookmark: _Toc501005334][bookmark: _Toc501958148]2.	Protocol Descriptions

[bookmark: _Toc500943146][bookmark: _Toc500943382][bookmark: _Toc501005335][bookmark: _Toc501958149]2.1	Communication Topology

The typical topology is master-slave mode via I2C interface, which host device is defined as master and PSU device is slave. Normally, communication is initiated by master. And the structure is shown as below.

[image: ]



























Fig. 1: I2C Topology





[bookmark: _Toc500943147][bookmark: _Toc500943383][bookmark: _Toc501005336][bookmark: _Toc501958150]2.2	Communication Signal

The communication speed is 100 kbps, and voltage is 5V.






[bookmark: _Toc500943148][bookmark: _Toc500943384][bookmark: _Toc501005337][bookmark: _Toc501958151]2.3	Address Selection

To communicate with host, each PSU shall have a default address. This address can be different due to projects. As shown in Figure 1, there might be several PSUs at the same time. Therefore, to avoid confliction, each PSU shall have a unique address. And this is realized through address pin A2 to A0. By the combination of address pins, there is up to 8 selections. Address list is shown in the table below.



Table 1: Address List

		A21

		A1

		A0

		MEB-1K2A Series2



		0

		0

		0

		0x28(default)



		0

		0

		1

		0x29



		0

		1

		0

		0x2A



		0

		1

		1

		0x2B



		1

		0

		0

		0x2C



		1

		0

		1

		0x2D



		1

		1

		0

		0x2E



		1

		1

		1

		0x2F





	

Note:

1. A voltage of 5V reflects the symbol ‘1’ in the list, and 0V reflects the symbol ‘0’.

2. A2 to A0 is located on connector CN603 pin7 to pin9.



[bookmark: _Toc500943149][bookmark: _Toc500943385][bookmark: _Toc501005338][bookmark: _Toc501958152]2.4	Command Structure

[bookmark: _Toc500943386][bookmark: _Toc501005339]2.4.1	Bit and Byte Illustration

The transmission of bits and bytes is illustrated in this section. In all cases, a byte contains 8 bits and is transferred from MSB to LSB. The LSB is always bit 0, and MSB is always bit 7, as shown in below.







             Fig. 2: Byte Illustration



[bookmark: _Toc497219534]


[bookmark: _Toc501005340]2.4.2 	Setting Command 

The table below is the typical format of a setting command, the un-shaded bit indicates the data sent from master to slave, and the shaded bit is retuned from slave to master.



		S

		Byte 0

		A

		Byte 1

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		Command ID

		







		Byte 2

		A

		…

		Byte N

		A

		PEC

		A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Command data low byte

		

		

		Command data high byte

		

		PEC

		

		





	

The symbols used to describe this command are shown as below:

Table 2: Command Description

		Symbol

		Description



		S

		A start condition sent by a host device



		Slave address1

		First seven bits of the physical address to identify device



		W

		A value of 0 indicating the device is addressed with a writing command



		A

		ACK condition sent by a PSU device



		Command ID

		A byte followed the address byte indicating command type



		Command data high byte

		Last byte of command data, data length depends on each command



		Command data low byte

		First byte of command data



		PEC

		CRC byte of this command, calculated from address byte to the last byte of command data, detail information is referred to Chpater6



		P

		A stop condition sent by a host device







Note:

1. For example, if physical address is 0x28, then slave address is 0b0101000.






[bookmark: _Toc501005341]2.4.3	Reporting Command

The table below is the typical format of a reporting command, the un-shaded bit indicates the data sent from master to slave, and the shaded bit is from slave to master. If the command ID is not supported by slave, the read data byte should be filled by 0xFF.



		S

		Byte 0

		A

		Byte 1

		A

		S

r

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		Command ID

		

		

		Slave address

		R

		







		Byte 3

		A

		…

		Byte N

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Read data low byte

		

		

		Read data high byte

		

		PEC

		

		





   

The symbols used to describe this command are shown as below:

Table 3: Command Description

		Symbol

		Description



		Sr

		A repeated start condition sent by a host device



		R

		A value of 1 indicating the device is addressed with a reading command



		Read data high byte

		Last byte of read data, data length depends on each command



		Read data low byte

		First byte of read data



		NA

		NACK condition sent by a host device







[bookmark: _Toc497219536][bookmark: _Toc500943150][bookmark: _Toc500943387][bookmark: _Toc501005342][bookmark: _Toc501958153]3.	Command List

The following sets of commands follow the standard PMBusTM protocol specification. And each product will support different commands.

          Table 4: Standard PMBus Commands

		ID

		Name

		Data Format

		Data Length1

		MEB-1K2A Series



		03h

		Clear Fault

		N/A2

		0

		Write



		20h

		Vout Mode

		N/A

		1

		Read



		21h

		Vout Command

		Direct3

		2

		Write/Read



		24h

		Vout Max

		Direct

		2

		Read



		2Bh

		Vout Min

		Direct

		2

		Read



		30h

		Coefficients

		Process Call4

		5

		Read



		3Ah

		Fan Configure1/2

		N/A

		1

		Read



		3Bh

		Fan Command1

		Direct

		2

		Write/Read



		40h

		Vout OV Fault Limit

		Direct

		2

		Read



		41h

		Vout OV Response

		N/A

		1

		Read



		44h

		Vout UV Fault Limit

		Direct

		2

		Read



		45h

		Vout UV Response

		N/A

		1

		Read



		4Fh

		OT Fault Limit

		Direct

		2

		Read



		50h

		OT Fault Response

		N/A

		1

		Read



		68h

		Pout OP Fault Limit

		Direct

		2

		Write/Read



		69h

		Pout OP Response

		N/A

		1

		Read



		78h

		Status Byte

		N/A

		1

		Read



		79h

		Status Word

		N/A

		2

		Read



		7Ah

		Status Vout

		N/A

		1

		Read



		7Bh

		Status Iout

		N/A

		1

		Read



		7Dh

		Status Temperature

		N/A

		1

		Read



		7Eh

		Status CML

		N/A

		1

		Read



		80h

		Status MFR Specific

		N/A

		1

		Read



		81h

		Status Fans1/2

		N/A

		1

		Read



		8Bh

		Read Vout

		Direct

		2

		Read



		8Ch

		Read Iout

		Direct

		2

		Read



		8Dh

		Read Temperature1

		Direct

		2

		Read



		90h

		Read Fan Speed1

		Direct

		2

		Read



		96h

		Read Pout

		Direct

		2

		Read



		98h

		PMBus Revision

		N/A

		1

		Read



		99h

		MFR ID

		N/A

		15

		Read



		9Ah

		MFR Model

		N/A

		15

		Read



		9Bh

		MFR Revision

		N/A

		15

		Read



		9Eh

		MFR Serial

		N/A

		15

		Read



		A4h

		MFR Vout Min

		Direct

		2

		Read



		A5h

		MFR Vout Max

		Direct

		2

		Read



		A6h

		MFR Iout Max

		Direct

		2

		Read



		A7h

		MFR Pout Max

		Direct

		2

		Read



		A8h

		MFR Ambient Temp Max

		Direct

		2

		Read



		A9h

		MFR Ambient Temp Min

		Direct

		2

		Read







Note: 

1. The unit of data length is byte.

2. N/A means no numeric data in this command.

3. Direct means this command contains numeric data, normally low byte data is sent first and then comes the high byte data. Detail information can be obtained via coefficient command (30h).

2. Detail information is referred to command.



[bookmark: _GoBack]The following sets of commands also belong to PMBusTM protocol specification, but defined as manufacturer specific commands. And each product will support different commands.



Table 5: Manufacturer Specific Commands

		ID

		Name

		Data Format

		Data Length

		MEB-1K2A Series



		CFh

		CC/CV Mode

		N/A

		1

		Read



		E2h

		Read MFR Firmware CRC

		N/A

		2

		Read










[bookmark: _Toc500943151][bookmark: _Toc500943388][bookmark: _Toc501005343][bookmark: _Toc501958154]4.	Reporting Command

[bookmark: _Toc500943152][bookmark: _Toc500943389][bookmark: _Toc501005344][bookmark: _Toc501958155]4.1	Report Vout Mode

This command is for master device to retrieve data form of voltage related commands.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x20

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Voltage Mode

		

		PEC

		

		





Range: 

Voltage Mode Definition:

		Bit

		Meaning



		7

		0 -- Absolute / 1 -- Relative



		6~5

		00 -- Ulinear 16 / 01 -- VID / 10 -- Direct / 11 -- IEEE Half



		4~0

		TBD







Example:

		Command

		Description



		10 20 11 40 A1

		Voltage command is in direct data mode





Note:

Slave address is assumed to be 0b0001000.



[bookmark: _Toc497219539][bookmark: _Toc500943153][bookmark: _Toc500943390][bookmark: _Toc501005345][bookmark: _Toc501958156]4.2	Report Vout Command

This command is for master device to retrieve PSU’s voltage reference.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x21

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Voltage reference

		

		PEC

		

		







Example:

		Command

		Description



		10 21 11 08 01 8C

		Voltage reference is 26.4V





Note: 

Report data has two bytes and accuracy is one decimal place. Low byte is sent first, and then comes after the high byte. Therefore, the actual data order is 0x01 0x08, which is 264.

[bookmark: _Toc497219540]




[bookmark: _Toc500943154][bookmark: _Toc500943391][bookmark: _Toc501005346][bookmark: _Toc501958157]4.3	Report Vout Max

This command is for master device to retrieve PSU’s max value of voltage reference.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x24

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Max Value

		

		PEC

		

		







Example:

		Command

		Description



		10 24 11 08 01 C2

		Max value of voltage reference is 26.4V







Note: 

N/A

[bookmark: _Toc497219541]

[bookmark: _Toc500943155][bookmark: _Toc500943392][bookmark: _Toc501005347][bookmark: _Toc501958158]4.4	Report Vout Min

This command is for master device to retrieve PSU’s min value of voltage reference.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x2B

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Min Value

		

		PEC

		

		







Example:

		Command

		Description



		10 2B 11 D8 00 92

		Min value of voltage reference is 21.6V







Note: 

N/A

[bookmark: _Toc497219542]




[bookmark: _Toc500943156][bookmark: _Toc500943393][bookmark: _Toc501005348][bookmark: _Toc501958159]4.5	Report Coefficients

This command is for master device to retrieve PSU’s m, b and R coefficients needed by data in direct format.

		S

		Byte 0

		A

		Byte 1

		A

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x30

		

		Byte Count(0x02)

		R

		







		Byte 3

		A

		Byte 4

		A

		S

R

		Byte 5

		A



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		Command Code

		

		Read Coefficient(0x01)

		

		

		Slave address

		R

		







		Byte 6

		A

		Byte 7

		A

		Byte 8

		A



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		Byte Count(0x05)

		

		Low byte of  m

		

		High byte of  m

		







		Byte 9

		A

		Byte 10

		A



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		Low byte of b

		

		High byte of b

		







		Byte 11

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		R

		

		PEC

		

		







Example:

		Command

		Description



		10 30 02 21 01 11 05 01 00 00 00 01 5D

		The coefficients of Vout command are m is 1, b is 0 and R is 1.







Note: 

By selecting command ID in command code byte, this command provides a method for master to retrieve coefficient information of each command in direct data format.

A host device must use the following equation to convert the reporting data from PSU into the actual value in “real word”.



Where:

m is the slope with two bytes, b is the offset with two bytes and R is exponent with one byte. And all m, b and R is two’s complement integer.

And to send a value, a host device must use the following equation to transfer data for PSU.







Where m, b and R is same above.

Take Vout command as example, the coefficients of Vout command are m is 1, b is 0 and R is 1. Therefore, if reporting data is 264(0x01 0x08), it means the actual voltage reference is 26.4V. And also if host wants to set PSU voltage reference to 26.4V, sending data shall be 264. However, if selecting a command ID in N/A format, then all coefficients data returned is 0x00.



[bookmark: _Toc497219543]


[bookmark: _Toc500943157][bookmark: _Toc500943394][bookmark: _Toc501005349][bookmark: _Toc501958160]4.6	Report Fan Configuration

This command is for master device to retrieve fan configuration information in PSU.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x3A

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Fan Configuration

		

		PEC

		

		





Range: 

Fan Configuration Definition:

		Bit

		Meaning



		7

		0 -- Fan1 not install / 1 -- Fan1 installed



		6

		0 -- Fan1 in duty cycle mode / 1 -- Fan1 in R.P.M mode



		5~4

		00 -- 1 pulse / 01 -- 2 pulses / 10 -- 3 pulses / 11 -- 4 pulses per revolution



		3

		0 -- Fan2 not install / 1 -- Fan2 installed



		2

		0 -- Fan2 in duty cycle mode / 1 -- Fan2 in R.P.M mode



		1~0

		00 -- 1 pulse / 01 -- 2 pulses / 10 -- 3 pulses / 11 -- 4 pulses per revolution







Example:

		Command

		Description



		10 3A 11 99 85

		Fan1 and fan2 is installed in duty with 2 pulses per revolution







Note:

N/A

[bookmark: _Toc497219544]

[bookmark: _Toc500943158][bookmark: _Toc500943395][bookmark: _Toc501005350][bookmark: _Toc501958161]4.7	Report Fan Command

This command is for master device to retrieve PSU’s current fan duty value.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x3B

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Fan Duty

		

		PEC

		

		







Example:

		Command

		Description



		10 3B 11 2C 01 8D

		Fan current duty is 30.0%





Note: 

N/A

[bookmark: _Toc497219545]




[bookmark: _Toc500943159][bookmark: _Toc500943396][bookmark: _Toc501005351][bookmark: _Toc501958162]4.8	Report OVP Fault Limit

This command is for master device to retrieve PSU’s OVP value.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x40

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		OVP Fault Limit

		

		PEC

		

		







Example:

		Command

		Description



		10 40 11 18 01 98

		OVP fault limit is 28.0V





	

Note: 

Report data is 0xFF when this protection is disabled in PSU.

[bookmark: _Toc497219546]

[bookmark: _Toc500943160][bookmark: _Toc500943397][bookmark: _Toc501005352][bookmark: _Toc501958163]4.9	Report OVP Fault Response

This command is for master device to retrieve PSU’s OVP response.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x41

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		OVP Fault Response

		

		PEC

		

		





Range: 

OVP Fault Response Definition:

		Bit

		Meaning



		7~6

		10 -- PSU latched / 11 -- PSU auto restart when fault recovered



		5~0

		TBD







Example:

		Command

		Description



		10 41 11 80 41

		PSU is latched when OVP happened







Note: 

N/A

[bookmark: _Toc497219547]




[bookmark: _Toc500943161][bookmark: _Toc500943398][bookmark: _Toc501005353][bookmark: _Toc501958164]4.10 Report UVP Fault Limit

This command is for master device to retrieve PSU’s UVP value.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x44

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		UVP Fault Limit

		

		PEC

		

		







Example:

		Command

		Description



		10 44 11 B4 00 23

		UVP fault limit is 18.0V







Note: 

Report data is 0xFF when this protection is disabled in PSU.

[bookmark: _Toc497219548]

[bookmark: _Toc500943162][bookmark: _Toc500943399][bookmark: _Toc501005354][bookmark: _Toc501958165]4.11 Report UVP Fault Response

This command is for master device to retrieve PSU’s UVP response.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x45

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		UVP Fault Response

		

		PEC

		

		





Range: 

UVP Fault Response Definition:

		Bit

		Meaning



		7~6

		10 -- PSU latched / 11 -- PSU auto restart when fault recovered



		5~0

		TBD







Example:

		Command

		Description



		10 45 11 C0 2D

		PSU auto restart when UVP removed





	

Note: 

N/A

[bookmark: _Toc497219549]

[bookmark: _Toc500943163][bookmark: _Toc500943400][bookmark: _Toc501005355][bookmark: _Toc501958166]4.12 Report OTP Fault Limit

This command is for master device to retrieve PSU’s OTP value.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x4F

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		OTP Fault Limit

		

		PEC

		

		







Example:

		Command

		Description



		10 4F 11 7E 04 DA

		OTP fault limit is 115.0℃







Note: 

Report data is 0xFF when this protection is disabled in PSU.

[bookmark: _Toc497219550][bookmark: _Toc500943164][bookmark: _Toc500943401][bookmark: _Toc501005356]


[bookmark: _Toc501958167]4.13 Report OTP Fault Response

This command is for master device to retrieve PSU’s OTP response.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x50

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		OTP Fault Response

		

		PEC

		

		





Range:

OTP Fault Response Definition:

		Bit

		Meaning



		7~6

		10 -- PSU latched / 11 -- PSU auto restart when fault recovered



		5~0

		TBD







Example:

		Command

		Description



		10 50 11 80 41

		PSU is latched when OTP happened







Note: 

N/A

[bookmark: _Toc497219551]

[bookmark: _Toc500943165][bookmark: _Toc500943402][bookmark: _Toc501005357][bookmark: _Toc501958168]4.14 Report OPP Fault Limit

This command is for master device to retrieve PSU’s OPP value.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x68

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		OPP Fault Limit

		

		PEC

		

		







Example:

		Command

		Description



		10 68 11 E8 35 7E

		OPP fault limit is 1380.0W







Note: 

Report data is 0xFF when this protection is disabled in PSU.

[bookmark: _Toc497219552]




[bookmark: _Toc500943166][bookmark: _Toc500943403][bookmark: _Toc501005358][bookmark: _Toc501958169]4.15 Report OPP Fault Response

This command is for master device to retrieve PSU’s OPP response.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x69

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		OPP Fault Response

		

		PEC

		

		





Range: 

OPP Fault Response Definition:

		Bit

		Meaning



		7~6

		10 -- PSU latched / 11 -- PSU auto restart when fault recovered



		5~0

		TBD







Example:

		Command

		Description



		10 69 11 80 53

		PSU is latched when OPP happened







Note: 

N/A

[bookmark: _Toc497219553]

[bookmark: _Toc500943167][bookmark: _Toc500943404][bookmark: _Toc501005359][bookmark: _Toc501958170]4.16 Report Status Byte

This command is for master device to retrieve one byte of information with a summary of the most critical faults in PSU.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x78

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Status Byte

		

		PEC

		

		





Range: 

Status Byte Definition:

		Bit

		Meaning



		7

		0 -- PSU normal / 1 -- PSU busy



		6

		0 -- PSU normal / 1 -- PSU power off



		5

		0 -- PSU normal / 1 -- PSU OVP fault



		4

		0 -- PSU normal / 1 -- PSU OCP fault



		3

		0 -- PSU normal / 1 -- PSU input under-voltage fault



		2

		0 -- PSU normal / 1 -- PSU temperature related fault



		1

		0 -- PSU normal / 1 -- PSU CML related fault



		0

		0 -- PSU normal / 1 -- Other fault







Example:

		Command

		Description



		10 78 11 00 13

		PSU has no faults







Note:

N/A

[bookmark: _Toc497219554]




[bookmark: _Toc500943168][bookmark: _Toc500943405][bookmark: _Toc501005360][bookmark: _Toc501958171]4.17 Report Status Word

This command is for master device to retrieve two bytes of information with a summary of faults in PSU.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x79

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Status Word

		

		PEC

		

		







Range: 

Status Word Definition:

		Bit

		Meaning



		15

		0 -- PSU normal / 1 -- PSU voltage related fault



		14

		0 -- PSU normal / 1 -- PSU current or power related fault



		13

		0 -- PSU normal / 1 -- PSU input related fault



		12

		0 -- PSU normal / 1 -- PSU manufacturer specific fault



		11

		0 -- PSU normal / 1 -- PSU power good signal fault



		10

		0 -- PSU normal / 1 -- PSU fan related fault



		9

		0 -- PSU normal / 1 -- Other fault



		8

		0 -- PSU normal / 1 -- PSU unknown fault



		7

		0 -- PSU normal / 1 -- PSU busy



		6

		0 -- PSU normal / 1 -- PSU power off



		5

		0 -- PSU normal / 1 -- PSU OVP fault



		4

		0 -- PSU normal / 1 -- PSU OCP fault



		3

		0 -- PSU normal / 1 -- PSU input under-voltage fault



		2

		0 -- PSU normal / 1 -- PSU temperature related fault



		1

		0 -- PSU normal / 1 -- PSU CML related fault



		0

		0 -- PSU normal / 1 -- Other fault







Example:

		Command

		Description



		10 79 11 00 00 6F

		PSU has no faults







Note:

The low byte of status word is same with status byte. Low byte is send first, and then comes the high byte.

[bookmark: _Toc497219555]


[bookmark: _Toc500943169][bookmark: _Toc500943406][bookmark: _Toc501005361][bookmark: _Toc501958172]4.18 Report Vout Status

This command is for master device to retrieve one byte of information with a summary of output voltage related faults in PSU.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x7A

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Vout Status

		

		PEC

		

		





Range: 

Vout Status Definition:

		Bit

		Meaning



		7

		0 -- PSU normal / 1 -- PSU OVP fault



		6

		0 -- PSU normal / 1 -- PSU OVP warning



		5

		0 -- PSU normal / 1 -- PSU UVP warning



		4

		0 -- PSU normal / 1 -- PSU UVP fault



		3

		0 -- PSU normal / 1 -- PSU voltage reference range invalid



		2

		TBD



		1

		TBD



		0

		TBD







Example:

		Command

		Description



		10 7A 11 00 C5

		PSU has no faults







Note:

N/A

[bookmark: _Toc497219556]

[bookmark: _Toc500943170][bookmark: _Toc500943407][bookmark: _Toc501005362][bookmark: _Toc501958173]4.19 Report Iout Status

This command is for master device to retrieve one byte of information with a summary of output current related faults in PSU.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x7B

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Iout Status

		

		PEC

		

		





Range: 

Iout Status Definition:

		Bit

		Meaning



		7

		0 -- PSU normal / 1 -- PSU OCP fault



		6

		TBD



		5

		0 -- PSU normal / 1 -- PSU OCP warning



		4

		0 -- PSU normal / 1 -- PSU UCP fault



		3

		0 -- PSU normal / 1 -- PSU current share fault



		2

		TBD



		1

		0 -- PSU normal / 1 -- PSU OPP fault



		0

		0 -- PSU normal / 1 -- PSU OPP warning







Example:

		Command

		Description



		10 7B 11 00 AE

		PSU has no faults







Note:

[bookmark: _Toc497219557]N/A

[bookmark: _Toc500943171][bookmark: _Toc500943408]


[bookmark: _Toc501005363][bookmark: _Toc501958174]4.20 Report Temperature Status

This command is for master device to retrieve one byte of information with a summary of temperature related faults in PSU.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x7D

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Temperature Status

		

		PEC

		

		





Range: 

Temperature Status Definition:

		Bit

		Meaning



		7

		0 -- PSU normal / 1 -- PSU OTP fault



		6

		0 -- PSU normal / 1 -- PSU OTP warning



		5

		0 -- PSU normal / 1 -- PSU UTP fault



		4

		0 -- PSU normal / 1 -- PSU UTP warning



		3

		Reserved



		2

		Reserved



		1

		Reserved



		0

		Reserved







Example:

		Command

		Description



		10 7D 11 00 D3

		PSU has no faults







Note:

N/A

[bookmark: _Toc497219558]

[bookmark: _Toc500943172][bookmark: _Toc500943409][bookmark: _Toc501005364][bookmark: _Toc501958175]4.21 Report CML Status

This command is for master device to retrieve one byte of information with a summary of communications, logic and memory faults in PSU.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x7E

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		CML Status

		

		PEC

		

		





Range: 

CML Status Definition:

		Bit

		Meaning



		7

		0 -- PSU normal / 1 -- Invalid or unsupported command received



		6

		0 -- PSU normal / 1 -- Invalid or unsupported data received



		5

		0 -- PSU normal / 1 -- PEC check fail



		4

		TBD



		3

		TBD



		2

		TBD



		1

		TBD



		0

		TBD







Example:

		Command

		Description



		10 7E 11 00 6E

		PSU has no faults







Note:

N/A

[bookmark: _Toc497219559][bookmark: _Toc500943173][bookmark: _Toc500943410][bookmark: _Toc501005365]


[bookmark: _Toc501958176]4.22 Report Manufacturer Specific Status

This command is for master device to retrieve one byte of information with a summary of manufacturer specific faults in PSU.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x80

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		MFR Specific Status

		

		PEC

		

		





Range: 

MFR Specific Definition:

MEB-1K2A series:

		Bit

		Meaning



		7

		0 -- PSU normal / 1 -- PSU current reference range invalid



		6

		0 -- PSU normal / 1 -- PSU AC OK lost



		5

		0 -- PSU normal / 1 -- PSU AC brown out



		4

		0 -- PSU normal / 1 -- PSU hardware fault



		3

		Reserved



		2

		Reserved



		1

		Reserved



		0

		Reserved







Example:

		Command

		Description



		10 80 11 00 2E

		PSU has no faults







Note:

N/A

[bookmark: _Toc497219560]

[bookmark: _Toc500943174][bookmark: _Toc500943411][bookmark: _Toc501005366][bookmark: _Toc501958177]4.23 Report Fan Status

This command is for master device to retrieve one byte of information with a summary of fan related faults in PSU.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x81

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Fan Status

		

		PEC

		

		





Range: 

Fan Status Definition:

		Bit

		Meaning



		7

		0 -- PSU normal / 1 -- PSU fan1 fault



		6

		0 -- PSU normal / 1 -- PSU fan2 fault



		5

		TBD



		4

		TBD



		3

		TBD



		2

		TBD



		1

		TBD



		0

		TBD







Example:

		Command

		Description



		10 81 11 00 45

		PSU has no faults







Note:

N/A

[bookmark: _Toc497219561][bookmark: _Toc500943175][bookmark: _Toc500943412][bookmark: _Toc501005367]


[bookmark: _Toc501958178]4.24 Report Output Voltage

This command is for master device to retrieve PSU’s output voltage.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x8B

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Output voltage

		

		PEC

		

		







Example:

		Command

		Description



		10 8B 11 4A 01 9E

		Output voltage is 3.30V 







Note: 

N/A

[bookmark: _Toc497219562]

[bookmark: _Toc500943176][bookmark: _Toc500943413][bookmark: _Toc501005368][bookmark: _Toc501958179]4.25 Report Output Current

This command is for master device to retrieve PSU’s output current.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x8C

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Output Current

		

		PEC

		

		







Example:

		Command

		Description



		10 8C 11 4A 01 FC

		Output current is 3.30A 





[bookmark: _Toc497219563]

Note: 

N/A



[bookmark: _Toc500943177][bookmark: _Toc500943414][bookmark: _Toc501005369][bookmark: _Toc501958180]4.26 Report Temperature

This command is for master device to retrieve PSU’s temperature.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x8D

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Temperature

		

		PEC

		

		







Example:

		Command

		Description



		10 8D 11 4A 01 EA

		Temperature is 33.0℃





Note: 

N/A

[bookmark: _Toc497219564]




[bookmark: _Toc500943178][bookmark: _Toc500943415][bookmark: _Toc501005370][bookmark: _Toc501958181]4.27 Report Fan Speed

This command is for master device to retrieve PSU’s fan speed in R.P.M.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x90

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Fan speed

		

		PEC

		

		







Example:

		Command

		Description



		10 90 11 58 1B 48

		Fan speed is 7000 rpm







Note: 

N/A

[bookmark: _Toc497219565]

[bookmark: _Toc500943179][bookmark: _Toc500943416][bookmark: _Toc501005371][bookmark: _Toc501958182]4.28 Report Output Power

This command is for master device to retrieve PSU’s output power.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x96

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Output Power

		

		PEC

		

		







Example:

		Command

		Description



		10 96 11 E0 2E 50

		Output power is 1200.0W 







Note: 

N/A

[bookmark: _Toc497219566]

[bookmark: _Toc500943180][bookmark: _Toc500943417][bookmark: _Toc501005372][bookmark: _Toc501958183]4.29 Report PMBus Revision

This command is for master device to retrieve PMBus revision.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x98

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		PMBus Revision

		

		PEC

		

		







Example:

		Command

		Description



		10 98 11 33 44

		PMBus Part I and II revision is 1.3







Note: 

The high 4-bit represents PMBus part I, and the low 4-bit represents PMBus part II.

[bookmark: _Toc497219567]




[bookmark: _Toc500943181][bookmark: _Toc500943418][bookmark: _Toc501005373][bookmark: _Toc501958184]4.30 Report Manufacturer ID

This command is for master device to retrieve manufacturer information.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x99

		

		

		Slave address

		R

		







		Byte 3

		A

		Byte 4~18

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Byte Count

		

		Manufacturer ID

		

		PEC

		

		







Range: 

Manufacturer ID: 15 bytes of ASCII code



Example:

		Command

		Description



		[bookmark: OLE_LINK1]10 99 11 0F 20 20 20 20 20 20 45 42 4E 2D 41 54 4C 45 44 CB

		Manufacturer is DELTA-NBE







Note: 

Manufacturer ID is in inverted order, and in example above, it is DELTA-NBE plus 6 spacing ASCII code (0x20).

[bookmark: _Toc497219568]

[bookmark: _Toc500943182][bookmark: _Toc500943419][bookmark: _Toc501005374][bookmark: _Toc501958185]4.31 Report Manufacturer Model Name

[bookmark: _Toc377469962]This command is for master device to retrieve PSU’s model name.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x9A

		

		

		Slave address

		R

		







		Byte 3

		A

		Byte 4~18

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Byte Count

		

		Model name

		

		PEC

		

		







Range: 

Model name: 15 bytes of ASCII code



Example:

		Command

		Description



		10 9A 11 0F 41 41 41 20 54 34 32 41 32 4B 31 2D 42 45 4D 69

		Model name is MEB-1K2A24T AAA







Note:

Model name is in inverted order, and if length is less than 15 bytes, it shall fill with spacing ASCII code (0x20) from the beginning of model name.

[bookmark: _Toc497219569]




[bookmark: _Toc500943183][bookmark: _Toc500943420][bookmark: _Toc501005375][bookmark: _Toc501958186]4.32 Report Manufacturer Version

This command is for master device to retrieve PSU’s firmware version.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x9B

		

		

		Slave address

		R

		







		Byte 3

		A

		Byte 4~18

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Byte Count

		

		Firmware version

		

		PEC

		

		







Range: 

Manufacturer version: 15 bytes of ASCII code



Example:

		Command

		Description



		10 9B 11 0F 20 20 20 20 20 20 20 20 20 30 30 45 30 30 53 8E

		Firmware version is S00E00







Note:

Firmware version is in inverted order with 9 spacing ASCII code (0x20) first.

[bookmark: _Toc497219570]

[bookmark: _Toc500943184][bookmark: _Toc500943421][bookmark: _Toc501005376][bookmark: _Toc501958187]4.33 Report Manufacturer Serial Number

This command is for master device to retrieve PSU’s serial number.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x9E

		

		

		Slave address

		R

		







		Byte 3

		A

		Byte 4~18

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Byte Count

		

		Serial number

		

		PEC

		

		







Range: 

Serial number: 15 bytes of ASCII code



Example:

		Command

		Description



		10 9E 11 0F 20 20 20 30 31 32 33 34 35 36 37 38 39 41 42 88

		Serial number is BA9876543210   







Note:

Serial number is in inverted order, and if length is less than 15 bytes, it shall fill with spacing ASCII code (0x20) from the beginning of serial number.

[bookmark: _Toc497219571]




[bookmark: _Toc500943185][bookmark: _Toc500943422][bookmark: _Toc501005377][bookmark: _Toc501958188]4.34 Report Min Rated Voltage

This command is for master device to retrieve PSU’s min rated voltage value.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0xA4

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Min Rated Voltage

		

		PEC

		

		







Example:

		Command

		Description



		10 A4 11 D8 00 4E

		Min rated voltage is 21.6V







Note: 

N/A

[bookmark: _Toc497219572]

[bookmark: _Toc500943186][bookmark: _Toc500943423][bookmark: _Toc501005378][bookmark: _Toc501958189]4.35 Report Max Rated Voltage

This command is for master device to retrieve PSU’s max rated voltage value.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0xA5

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Max Rated Voltage

		

		PEC

		

		







Example:

		Command

		Description



		10 A5 11 08 01 50 E5 

		Max rated voltage is 26.4V







Note: 

N/A

[bookmark: _Toc497219573]

[bookmark: _Toc500943187][bookmark: _Toc500943424][bookmark: _Toc501005379][bookmark: _Toc501958190]4.36 Report Max Rated Current

This command is for master device to retrieve PSU’s max rated current value.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0xA6

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Max Rated Current

		

		PEC

		

		







Example:

		Command

		Description



		10 A6 11 26 02 AE

		Max rated current is 55.0A







Note: 

N/A

[bookmark: _Toc497219574]




[bookmark: _Toc500943188][bookmark: _Toc500943425][bookmark: _Toc501005380][bookmark: _Toc501958191]4.37 Report Max Rated Power

This command is for master device to retrieve PSU’s max rated power value.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0xA7

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Max Rated Power

		

		PEC

		

		







Example:

		Command

		Description



		10 A7 11 E0 2E EF

		Max rated power is 1200.0W







Note: 

N/A

[bookmark: _Toc497219575]

[bookmark: _Toc500943189][bookmark: _Toc500943426][bookmark: _Toc501005381][bookmark: _Toc501958192]4.38 Report Max Rated Ambient Temperature

This command is for master device to retrieve PSU’s max rated ambient temperature.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0xA8

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Max Rated Ambient Temp

		

		PEC

		

		







Example:

		Command

		Description



		10 A8 11 BC 02 09

		Max rated ambient temperature is 70.0℃







Note: 

N/A

[bookmark: _Toc497219576]

[bookmark: _Toc500943190][bookmark: _Toc500943427][bookmark: _Toc501005382][bookmark: _Toc501958193]4.39 Report Min Rated Ambient Temperature

This command is for master device to retrieve PSU’s min rated ambient temperature.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0xA9

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Min Rated Ambient Temp

		

		PEC

		

		







Example:

		Command

		Description



		10 A9 11 38 FF 00

		Min rated ambient temperature is -20.0℃







Note: 

Min rated ambient temperature is in complement form. 

[bookmark: _Toc497219577]




[bookmark: _Toc500943191][bookmark: _Toc500943428][bookmark: _Toc501005383][bookmark: _Toc501958194]4.40 Report CC/CV Mode

This command is for master device to retrieve PSU’s working status. 

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0xCF

		

		

		Slave address

		R

		







		Byte 3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		CC/CV Mode

		

		PEC

		

		







Range:

CC/CV Mode Definition:

MEB-1K2A series:

		Value

		Meaning



		0x00

		CV Mode



		0x01

		CC Mode







Example:

		Command

		Description



		10 CF 11 00 EF

		PSU is in CV mode.







Note: 

N/A



[bookmark: _Toc497219578][bookmark: _Toc500943192][bookmark: _Toc500943429][bookmark: _Toc501005384][bookmark: _Toc501958195]4.41 Report Manufacturer Firmware CRC Value

This command is for master device to retrieve PSU’s firmware CRC value.

		S

		Byte 0

		A

		Byte 1

		A

		S

R

		Byte 2

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0xE2

		

		

		Slave address

		R

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Firmware CRC

		

		PEC

		

		





Example:

		Command

		Description



		10 E2 11 BC 02 0E

		Firmware CRC is 0x02BC





Note: 

N/A



[bookmark: _Toc497219579][bookmark: _Toc500943193][bookmark: _Toc500943430][bookmark: _Toc501005385][bookmark: _Toc501958196]5.	Setting Command

[bookmark: _Toc497219580][bookmark: _Toc500943194][bookmark: _Toc500943431][bookmark: _Toc501005386][bookmark: _Toc501958197]5.1	Clear Faults

This command is for master device to clear PSU’s error status.

		S

		Byte 0

		A

		Byte 1

		A

		PEC

		N

A

		P



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		

		Slave address

		W

		

		0x03

		

		PEC

		

		







Example:

		Command

		Description



		10 03 5E

		Clear all error status







Note: 

There is no data field in this command.



[bookmark: _Toc497219581][bookmark: _Toc500943195][bookmark: _Toc500943432][bookmark: _Toc501005387]


[bookmark: _Toc501958198]5.2	Set Vout Command

This command is for master device to set PSU’s voltage reference.

		S

		Byte 0

		A

		Byte 1

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x21

		







		Byte 2~3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Voltage Reference

		

		PEC

		

		







Range:

Nominal output voltage ±10%



Example:

	MEB-1K2A24T AAA: 24V±10%: 21.6~26.4V (t.g.: 21.6 -- 21.6V)

		Command

		Description



		10 21 08 01 E0

		Set PSU’s voltage reference to 26.4V







Note: 

N/A

[bookmark: _Toc497219582]

[bookmark: _Toc500943196][bookmark: _Toc500943433][bookmark: _Toc501005388][bookmark: _Toc501958199]5.3	Set OPP Fault Limit

This command is for master device to modify PSU’s OPP value.

		S

		Byte 0

		A

		Byte 1

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x68

		







		Byte 2~3

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		OPP Fault Limit

		

		PEC

		

		





Range:

MEB-1K2A series: ≤1380W



Example:

		Command

		Description



		10 68 10 27 51

		Set PSU’s OPP fault limit to 1000.0W







Note: 

OPP fault limit shall be less than the default fault value shown in range above. And modification is activated when this protection is enabled.



[bookmark: _Toc497219583]


[bookmark: _Toc500943197][bookmark: _Toc500943434][bookmark: _Toc501005389][bookmark: _Toc501958200]5.4	Set Fan Command

This command is for master device to set PSU’s fan duty.

		S

		Byte 0

		A

		Byte 1

		A



		

		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		



		

		Slave address

		W

		

		0x3B

		







		Byte 3~4

		A

		PEC

		N

A

		P



		7

		6

		5

		4

		3

		2

		1

		0

		

		7

		6

		5

		4

		3

		2

		1

		0

		

		



		Fan Duty

		

		PEC

		

		





Range:

MEB-1K2A series: current fan duty ~ 100%



Example:

		Command

		Description



		10 3B 2C 01 3F

		Set fan’s duty to 30.0%







Note:

As for MEB-1K2A series model, this command is activated when setting value is larger than current fan duty, and deactivated when setting value is zero.



[bookmark: _Toc497219584][bookmark: _Toc500943198][bookmark: _Toc500943435][bookmark: _Toc501005390][bookmark: _Toc501958201]6.	PEC Calculation

The PEC calculation method is CRC8 (P(x) = x8+x2+x1+1). Take command 5301065046434F4E20 for example, the CRC8 result is AD

hi_crc()={00, 70, e0, 90, c7, b7, 27, 57, 89, f9, 69, 19, 4e, 3e, ae, de} 

lo_crc()={00, 07, 0e, 09, 1c, 1b, 12, 15, 38, 3f, 36, 31, 24, 23, 2a, 2d}

1. Divided command 5301065046434F4E20 to nine bytes as 53 01 06 50 46 43 4F 4E 20

2. Define pec = 0; abvalue = 53 (the first byte)

3. pec XOR abvalue, the result is 0101 0011. High byte = 5, low byte = 3.

4. Check the array above, hi_crc(5) = B7;  low_crc(3) = 09. B7 XOR 09 = 1011 1110 = pec.

5. abvalue = 01(the second byte in the command) and return to step 3.

6. When all the bytes in the command are finished, the crc8 result is pec.
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