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Abstract

We aimed at integrating nearly all power converters to obtain any kind of output for any given
input (provided input has sufficient power) by smart switching of relays with the help of
microcontroller. To economize the project, components are shared between modules and

smart-switching enables the same components to act as different modules at different times.

We envisioned about this new type of converter because the power converters available in
market provides single conversion process. This makes us purchase different power
converters to perform different conversion operations. There are few converters which
provide multiple outputs but they too support only single input. We were surprised to find that
there is not a single converter in this market which can meet all conversion needs and this

motivated us to make this project.

The aim of this project is not to build a new type of power supply. Rather it is to integrate all
the available converters in an efficient manner while keeping the cost low. This project is not
about just connecting various power converter modules with wires. But it is about smart
switching between various modules to give desired output for any available input using

microcontroller.

UilUo Power Converter brings all the available converters in a single modular setup in an
efficient manner. No such power converter is available in the market and by making this
project we are opening a whole new world of possibilities of conversion with just single
module. Our project will provide compact & all-in-one power converter to field research

teams or to anyone in need of multiple power conversions.
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Abbreviations and Notations

AC Alternating current

DC Direct current

VFD Variable Frequency Drive
LED Light Emitting Diode

PDF Portable Document Format
PC Personal Computer

PLC Programmable Logic Controller
RLY Relay
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HMI Human Machine Interface
CPU Central Processing Unit
RAM Random Access Memory
ROM Read Only Memory

PS Power Supply

NO Normally Open

NC Normally Closed

HMI Human Machine Interfaced
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1 Introduction

1.1 Present Scenario

We have available devices in the market for electrical power conversion as individual and
separate modules (e.g. only 1 phase to DC, 3 phase to DC, DC to 1 phase, etc.). If two or
more modules are required, it would entail buying each module separately which increases the
cost and decreases the handling efficiency. Therefore, we came up with the idea of Universal
Input Universal Output Power Converter (UiUo PC), which would take in any kind of supply
and convert it to any desired output (provided the input has sufficient power). For this
purpose, we have identified various power sources used in electrical industry and research:
Constant/Variable Voltage/Current Low Voltage DC, Dual DC, Power DC, 1 phase AC
(nominal and regulated), 3 phase AC (hominal and regulated), Variable frequency AC (1
phase and 3 phase) and test signals from signal generators. UiUo PC will be able to take any
one input from above mentioned sources and convert it into any other form. For e.g. if the
input given is 1 phase then it can be converted into any of the other power sources mentioned

above. The complete process will be automatic and microcontroller based.

The aim of this project is not to build a power supply. Rather, it is to:
e Integrate various power supplies
¢ Build efficient and compact circuits
e Keep the cost low

Project is not about just connecting various power converter modules with wires. But it is
about smart switching between various modules to give desired output for any available input

using microcontroller. In doing so, to economize the project, components are shared between
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modules and smart-switching enables the same components to act as different modules at

different times.

For example, same set of bridge of diodes will be used in different connection format to
achieve 1 phase inverter, 3 phase inverter, 1 phase rectifier, 3 phase rectifier, etc. And to
change connections automatically, we will introduce relays which will use our smart
switching microcontroller program to form the desired connections. So the most important
part in our project is to implement the logic in microcontroller which operates only required
components at any given time to provide desired output. Thus, the overall cost will be

reduced as compared to individual modules.

1.2 History of Power Converters

Earlier, electro-mechanical devices were used for power conversion. If we had to convert AC
to DC, then AC supply was given to Induction Motor which in turn was coupled to DC
generator. Thus, we obtained the output in the form of DC. Similarly, if DC was available,
then it was converted to AC with the combination of DC motor and AC generator. However,

these conventional methods were very inefficient and involved a lot of losses.

In 1902, Peter Cooper Hewitt invented world’s first AC to DC converter involving solid state
devices. This was the beginning of the family of rectifiers to follow. In 1957, William
McMurray invented the inverter for DC to AC conversion. This was followed by Variable
Frequency Drives in 1961. Modifications in AC supply was easy but it was required to have
same control of ease in modifying DC which was made possible with the help of Chopper
circuits developed by Kenneth Phillips in 1976. Cycloconverters filled the remaining piece of

converter thus enabling almost any type of conversion to be made possible.

However, these converters were one to one converters. In some cases, it was possible to have
one to many conversions which involved the use of selector switch for selecting the type of
conversion. This process was manual in nature and was of use to limited applications. Any
application requiring some different type of conversion involved purchasing that module. We
extended the idea of selector switch to a whole new level by incorporating all the different
types of converters in one module and connecting them smartly with relays controlled with

microcontroller for automatic operation. And this is a beginning of a new history in this field.
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1.3 Features of UiUo Power Converter

The three important features of UiUo Power Converter are:

e Innovative
e Simple
e Compact

This features makes this converter one of its kind, that is, a power converter which is very
richly featured and can operate to satisfy any conversion needs. The heart of this project is
smart switching logic. It is the logic developed by us in order to achieve this multiple
conversion processes with the help of same set of conventional converters module. This
enables us to have full control over the selection of modules to have the required results.

1.4 Benefits of Universal Power Converter

Universal Power converter not only eliminates the use of many converter modules for
different conversion processes but at the same time reduces the cost, space required, etc. Our
project will provide compact & all-in-one power converter to field research teams and
educational facilities. With the help of this converter, a whole new benchmark will be set in
the field of power electronics where competitors will try to incorporate as many converters in

their system as possible once this UiUo Converter hits the market.

Achieving, the same conversion results in a more advanced, sophisticated yet simple way is
possible with this converter and will be a massive success owing to its potential to be a real
challenger to all the available converters in the market. Because, not all the converters can

perform such heavy task with such simple logic.

1.5 Power Converters Basics

Various power converters are available in the market which makes conversion from one form
of electricity to another to serve a given purpose. All these converters are based on certain
topologies and are intended to produce a certain waveform. This has been explained below.
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1.5.1 Waveforms

To categorize various topologies of converter circuits a common differentiation between AC
and DC voltages must be made. The difference is AC voltages reverse their polarity over time
while DC voltages don’t. That however doesn’t mean that DC voltages are always constant.
Therefore, there are unlimited number of waveforms for AC as well as DC in our complex
world. However, for practical use, most generally a couple of idealized waveforms are used in

switch mode power conversion circuits.
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Like for example we have square wave AC which are not actually square waves but
trapezoids with very steep slope as seen in figure 1. Next we have modified square wave AC
which have number of steps in a particular square as seen in figure 2. Next we have a PWM
waveform approximated to Sine wave and then we have actual sinusoid as seen in figure 3
and figure 4. As for DC voltages we will find constant values of course but also pulse DC
voltages in different shapes. Most commonly, the square wave which again actually has a
form of trapezoid as seen in figure 5. There is also available, pulse DC in the form of a saw
tooth which is often times just a simplification of an exponential function with the charging
curve of a capacitor as seen in figure 6. Also often found, are DC voltages in the shape of

positive and negative half of the sinusoid as seen in figure 7 and figure 8.
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2 Review of Literature

Universal Input Universal Output Power Converter is one of its kind at is not available in the
market yet. The idea though is very simple and therefore we referred to the various bits and
pieces of information available in the literature by the scholars of Power Converters. We
collected this information to aid us in our innovative idea to create something new and make
our contribution in the field of Electrical Engineering These scholars, are not only
knowledgeable in their field but they have an art of how to depict their knowledge on paper

and it was truly exciting journey while referring to their work.

Initially, we developed our own block diagram and smart switching logic and then to
continue with the prototype we referred to Power Electronics by Khanchandani to get the
basic idea behind the circuit designing stage and then we referred Encyclopedia of Electronic
Components Volume 2 by Platt Charles and Jansson Fredrik for selecting appropriate

components.

Next we referred to two IEEE papers in this multiple power conversion field to understand the
basic approach of the scholars towards an innovative design. To have a real practical aid we
referred to various sites such as homemadecircuits.com, circuitvalley.com, etc. which helped
us a lot in building and troubleshooting our prototype until final model was complete. All the
references have been made at the end of this report and it was a matter of happiness in

referring the works of genius to aid us in our project.
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3 Designing of Circuit

3.1 Selection of Microcontroller

Selecting the microcontroller was a very important step in giving this project a particular
direction towards successful build. Selecting the right microcontroller for a product can be a
daunting task. Not only are there a number of technical features to consider, there are also
business case issues such as cost and lead-times that can cripple a project. At the start of a
project there is a great temptation to jump in and start selecting a microcontroller before the
details of the system has been hashed out. This is of course a bad idea. Before any thought is
given to the microcontroller, the hardware and software engineers should work out the high
levels of the system, block diagram and flowchart them and only then is there enough
information to start making a rational decision on microcontroller selection. When that point

is reached, there are 10 easy steps that can be followed to ensure that the right choice is made.

Step 1: Making a list of required hardware interface: Using the general hardware block
diagram, make a list of all the external interfaces that the microcontroller will need to support.
There are two general types of interfaces that need to be listed. The first are communication
interfaces. These are peripherals such as USB, 12C, SPI, UART, and so on. Make a special
note if the application requires USB or some form of Ethernet. These interfaces greatly affect
how much program space the microcontroller will need to support. The second type of
interface is digital inputs and outputs, analog to digital inputs, PWM’s, etc. These two
interface types will dictate the number of pins that will be required by the microcontroller.

Figure 1 shows a generic example of a block diagram with the i/o requirements listed.
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2 PWM

2C+1/0 Accelero-
meter

Minimum |/O Requirements
1-USB

10 -GPIO

1-5SPI

1-Adc

Buttons 1-12C

1 - UART

2 -PWM

uController

UART + 2 I/O

FIGURE 3-1 LIST OF HARDWARE FEATURES OF MICROCONTROLLER

Step 2: Examine the software architecture: The software architecture and requirements can
greatly affect the selection of a microcontroller. How heavy or how light the processing
requirements will determine whether you go with an 80 MHz DSP or an 8 MHz 8051.For
example, do any of the algorithms require floating point mathematics? Are there any high
frequency control loops or sensors? Estimate how long and how often each task will need to
run. Get an order of magnitude feel for how much processing power will be needed. The
amount of computing power required will be one of the biggest requirements for the

architecture and frequency of the microcontroller.

Step 3: Selecting the architecture: Using the information from steps 1 and 2 an engineer
should be able to start getting an idea of the architecture that will be needed. Can the
application get by with eight bit architectures? How about 16 bits? Does it require a 32-bit
ARM core? Between the application and the required software algorithms these questions will
start to converge on a solution. Don’t forget to keep in mind possible future requirements and
feature creep. Just because you could currently get by with an 8-bit microcontroller doesn’t
mean you shouldn’t consider a 16-bit microcontroller for future features or even for ease of

use. Don’t forget that microcontroller selection can be an iterative process. You may select a
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16-bit part in this step but then in a later step find that a 32-bit ARM part works better. This

step is simply to start getting an engineer to look in the right direction.

Step 4: Identify Memory Needs: Flash and RAM are two very critical components of any
microcontrollers. Making sure that you don’t run out of program space or variable space is
undoubtedly of highest priority. It is far easier to select a part with too much of these features
than not enough. Getting to the end of a design and discovering that you need 110% or that
features need to be cut just isn’t going to fly. After all, you can always start with more and
then later move to a more constrained part within the same chip family. Using the software
architecture and the communication peripherals included in the application, an engineer can
estimate how much flash and RAM will be required for the application. Don’t forget to leave

room for feature creep and the next versions! It will save many headaches in the future.

Step 5: Start searching for microcontrollers: Now that there is a better idea of what the
required features of the microcontroller will be the search can begin! One place that can be a
good place to start is with a microcontroller supplier such as Arrow, Avnet, Future Electronics
or similar. Talk with an FAE about your application and requirements and often times they
can direct you to a new part that is cutting edge and meets the requirements. Just keep in mind
that they might have pressure on them at that time to push a certain family of

microcontrollers!

The next best place to start is with a silicon provider that you are already familiar with. For
example, if you have used Microchip parts in the past and had a good experience with them,
then start at their website. Most silicon providers have a search engine that allows you to enter
your peripheral sets, 1/0 and power requirements and it will narrow down the list of parts that
match the criteria. From that list the engineer can then move forward towards selecting a

microcontroller.

Step 6: Examine Costs and Power Constraints: At this point the selection process has
revealed a number of potential candidates. This is a great time to examine the power
requirements and cost of the part. If the device will be powered from a battery and mobile,
then making sure the parts are low-power is absolutely precarious. If it doesn’t meet power
requirements, then keep weeding the list down until you have a select few. Don’t forget to
examine the piece price of the processor either. While prices have steadily been approaching
$1 in volume for many parts, if it is highly specialized or a high-end processing machine then

price might be critical. Don’t forget about this key element.
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Step 7: Check part availability: With the list of potential parts in hand, now is a good time
to start checking on how available the part is. Some of the things to keep in mind are what the
lead times for the part? Are they kept in stock at multiple distributors or is there 6 — 12 week
lead time? What are your requirements for availability? You don’t want to get stuck with a
large order and have to wait three months to be able to fill it. Then there is a question of how
new the part is and whether it will be around for the duration of your product life cycle. If
your product will be around for 10 years, then you need to find a part that the manufacturer

guarantees will still be built in 10 years.

Step 8: Select a development kit: One of the best parts of selecting a new microcontroller is
finding a development kit to play with and learn the inner working of the controller. Once an
engineer has settled their heart on the part they want to use they should research what
development kits are available. If a development kit isn’t available, then the selected part is
most likely not a good choice and they should go back a few steps and find a better part. Most
development Kits today cost under $100. Paying any more than that (unless it is designed to
work with multiple processor modules) is just too much. Another part may be a better choice.

Step 9: Investigate compilers and tools: The selection of the development kit nearly
solidifies the choice of microcontroller. The last consideration is to examine the compiler and
tools that are available. Most microcontrollers have a number of choices for compilers,
example code and debugging tools. It is important to make sure that all the necessary tools are
available for the part. Without the right tools the development process could become tedious

and expensive.

Step 10: Start Experimenting: Even with the selection a microcontroller nothing is set in
stone. Usually the development kit arrives long before the first prototyped hardware. Take
advantage by building up test circuits and interfacing them to the microcontroller. Choose
high risk parts and get them working on the development kit. It may be that you discover the
part you thought would work great has some unforeseen issue that would force a different
microcontroller to be selected. In any event, early experimentation will ensure that you made

the right choice and that if a change is necessary, the impact will be minimal!

After evaluating all these steps we arrived at a conclusion of using ATMEL 89S52

microcontroller for the required purpose in a 40 pin PDIP package.
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3.1.1 ATMEL 89S52 Microcontroller

The AT89S52 is a low-power, high-performance CMOS 8-bit microcontroller with 8K bytes
of in-system programmable Flash memory. The device is manufactured using Atmel’s high-
density nonvolatile memory technology and is compatible with the indus-try-standard 80C51
instruction set and pinout. The on-chip Flash allows the program memory to be
reprogrammed in-system or by a conventional nonvolatile memory pro-grammer. By
combining a versatile 8-bit CPU with in-system programmable Flash on a monolithic chip,
the Atmel AT89S52 is a powerful microcontroller which provides a highly-flexible and cost-
effective solution to many embedded control applications. In addition, the AT89S52 is
designed with static logic for operation down to zero frequency and supports two software
selectable power saving modes. The Idle Mode stops the CPU while allowing the RAM,
timer/counters, serial port, and interrupt system to continue functioning. The Power-down
mode saves the RAM con-tents but freezes the oscillator, disabling all other chip functions

until the next interrupt or hardware reset.

3.1.2 Features of 89S52

— 8K bytes of Flash,
m2)P1.001 40 dvece
(T2EX)P1.4[]2 29 [] P0.0 (ADD)
P12 18 1 P0.1 (AD1) 256 bytes of RAM,
PiarC]4 a7 [ P0.2 (AD2)
P1405 26 [1P0.3 (AD3)
(MOSI) P15 6 35 [ P0.4 (AD4) 32 1/0 lines
MISO) P16 T 34 []P0.5 (ADS)
(SCK)P1708 33 [1 P0.6 (ADE)
RsSTO 9 32 1 P0.7 (AD7) Watchdog timer
(RXD) P2.0] 10 31 [ EANVPP
(TXD) P3.1 O 11 30 [ ALE/PROG
(INTO) P3.2 ] 12 29 []PSEN Two data pointers
(INT1) P3.3 0] 13 28 [1P2.7 (A15)
(TO) P340 14 27 [ P2.6 (A14)
(M) P35 15 26 [1P2.5 (A13) Three 16-bit timer/counters
(WH) P38 16 25 [ P2.4 (A12)
(AD) P37 017 24 [1P2.3 (A11)
XTAL2L) 18 231 1P2.2 (A10) Six-vector two-level interrupt architecture
XTAL1 ] 19 22 [ P2.1 (A9)
GND [ 20 21 []P2.0 (AB)

FIGURE 3-2 89S52 PIN CONFIGURATION
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3.1.3 Memory Organization

MCS-51 devices have a separate address space for Program and Data Memory. Up to 64K
bytes each of external Program and Data Memory can be addressed. If the EA pin is
connected to GND, all program fetches are directed to external memory. On the AT89S52, if
EA is connected to VCC, program fetches to addresses 0000H through 1FFFH are directed to
internal memory and fetches to addresses 2000H through FFFFH are to external memory. The
AT89S52 implements 256 bytes of on-chip RAM. The upper 128 bytes occupy a parallel
address space to the Special Function Registers. This means that the upper 128 bytes have the
same addresses as the SFR space but are physically separate from SFR space. When an
instruction accesses an internal location above address 7FH, the address mode used in the
instruction specifies whether the CPU accesses the upper 128 bytes of RAM or the SFR
space. Instructions which use direct addressing access the SFR space. For example, the
following direct addressing instruction accesses the SFR at location 0AOH (which is P2).
MOV 0AOH, #data Instructions that use indirect addressing access the upper 128 bytes of
RAM. For example, the following indirect addressing instruction, where RO contains 0AOH,
accesses the data byte at address 0AOH, rather than P2 (whose address is 0AOH). MOV @RO,
#data Note that stack operations are examples of indirect addressing, so the upper 128 bytes

of data RAM are available as stack space

3.2 Selection of Relays

A relay is an electrically operated switch. Many relays use an electromagnet to mechanically
operate a switch, but other operating principles are also used, such as solid-state relays.
Relays are used where it is necessary to control a circuit by a low-power signal (with
complete electrical isolation between control and controlled circuits), or where several circuits

must be controlled by one signal.

Solid-state relays control power circuits with no moving parts, instead
using a semiconductor device to perform switching. Relays with
calibrated operating characteristics and sometimes multiple operating

coils are used to protect electrical circuits from overload or faults.

FIGURE 3-3
RELAY
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3.2.1 Working

Basically a Relay consists of an electromagnet, an armature, a spring and a series of electrical
contacts. The electromagnet coil gets power through a switch or a relay driver and causes the
armature to get connected such that the load gets the power supply. The armature movement
is done using a spring. Thus the relay consists of two separate electrical circuits which are
connected to each other only through magnetic connection and the relay is controlled by

controlling the switching of the electromagnet.

Current moving through the coil of the relay makes a magnetic field which attracts a lever and
changes the switch contacts. The loop or coil current can be on or off so relays have two
switch positions and generally have double throw (changeover) switch contacts. Relays can

have numerous sets of switch contacts. The following designations are commonly

¥

SPST SPDT

encountered:

B. B2 A1B1 A2B:
L ${H ..
A Az G G

DPST DPDT

FIGURE 3-4 TYPES OF RELAYS
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The "S" or "D" may be replaced with a number, indicating multiple switches connected to a
single actuator. For example, 4PDT indicates a four pole double throw relay that has 12

switch terminals.

However, relays, which are normally used, are usually SPDT or DPDT. The contacts are
usually common (COM), normally open (NO) and normally closed (NC). The normally
closed contact will be connected to the common contact when no power is applied to the coil.
The normally open contact will be open when the no power is applied to the coil. When the
coil is energized the common is connected to the normally open contact and the normally
closed contact is left floating. The double pole versions are the same as the single pole version

except there are two switches that open and close together.

3.2.2 Relay Cards

Relay cards are specially designed industrial grade relays set
mounted on a single PCB with the required drivers. SPDT
Relay card is used with 8 relays on board and therefore two
such cards are required. Each relay can be controlled separately

and has its own indicator LED.

FIGURE 3-5 RELAY CARD
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4 Implementation of Project

4.1 Block Diagram

4.1.1 Input &Outputs use in Block Diagram

Inputs Outputs
Single Phase AC Single Phase AC
Small Signal DC Single Phase AC Regulated
Three Phase AC Variable DC

Constant Voltage DC

Constant Current DC

Power DC

Three Phase

Three Phase VFD

TABLE 4-1 INPUTS-OUTPUTS

4.1.2 Color Coding Used in Block Diagram

Yellow: Input Terminals

Blue: Output Terminals

14
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4.2 Tools and Components Required

4.2.1 Potentiometer

In electrical engineering parlance, the term
"potentiometer” is used in either one of two ways.
It may refer to an instrument that measures an
unknown emf or voltage by comparing it to a
standard emf. In this capacity, it is functioning as a
null instrument; it permits precision measurement

by adjusting a value of a circuit element until a

meter reads zero. Alternatively, "potentiometer”

may refer to an electronic component that is used to

FIGURE 4-2 POT vary resistance in a circuit. A potentiometer is also

referred to as a variable resistor or pot. They have

three terminals, where the one in the middle is known as the wiper, and the other two are
known as ends. The wiper is a movable contact where resistance is measured with respect to it

and either one of the end terminals.

They are useful for circuits where the resistance needs to be dynamically changed to control

the current. They are also popular as voltage dividers,

If only two terminals of a potentiometer are used, one end and the wiper, it acts as a variable

resistor or rheostat.

4.2.1.1 Working

Potentiometers work by having a resistive element inside. Both end terminals are attached to
it, and do not move. The wiper travels along the strip when the knob is turned. The closer the
wiper is to the end terminal it is wired in conjunction with, the less the resistance, because the
path of the current will be shorter. The further away it moves from the terminal, the greater

the resistance will be.

The symbol for a potentiometer is the same one as a resistor, save for an arrow in the middle.

In a circuit where they are used strictly as variable resistors or rheostats, only two terminals

16
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are wired to the other components. All three terminals are wired separately when they

function as voltage dividers.

Light dimmers in houses and volume controls on electronics are two common applications.

Others include switches and position sensors.

4.2.2 Toggle Switch

A toggle switch is a class of electrical switches that are manually
actuated by a mechanical lever, handle, or rocking mechanism.
Toggle switches are available in many different styles and sizes and

are used in numerous applications. Many are designed to provide

the simultaneous actuation of multiple sets of electrical contacts, or
FIGURE 4-3 TOGGLE the control of large amounts of electric current or main voltages.
SWITCH
The word toggle is reference to a kind of mechanism or joint consisting of two arms, which
are almost in line with each other, connected with an allow like pivot. However, the phrase
toggle switch is applied to a switch with a short handle and a positive snap action whether it
actually contains a toggle mechanism or not. Similarly, a switch where a definitive click is
heard is called a positive on- off switch multiple toggle switches may be mechanically

interlocked to prevent forbidden combinations

Switches are devices that create a short circuit or an open circuit depending on the position of
the switch for a light switch ON means short circuit. when the switch OFF that means there is
an open circuit. When the switch is ON it look and act like a wire. When the switch is OFF

there being no connection.
4.2.3 MCB

A circuit breaker is an automatically operated electrical switch
designed to protect an electrical circuit from damage caused by
overcurrent/overload or short circuit. Its basic function is to interrupt
current flow after protective relays detect a fault. Unlike a fuse, which
operates once and then must be replaced, a circuit breaker can be reset

(either manually or automatically) to resume normal operation.

FIGURE 4-4 MCB
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Circuit breakers are made in varying sizes, from small devices that protect an individual
household appliance up to large switchgear designed to protect high voltage circuits feeding
an entire city. The generic function of a circuit breaker as an automatic means of removing

power from a faulty system is often abbreviated to ADS (Automatic Disconnection of
Supply).

Miniature circuit breaker (short as MCB) can be also called as mini circuit breaker, micro
circuit breaker, etc. It is a widely used appliance for terminal protection, working as
protection from short circuit, overload, overvoltage and etc. in both single phase and three

phase system with rated current up to 125A. It normally includes four types of 1P, 2P, 3P, 4P.

4.2.3.1 Working

1. Overload protection

Overload protection function is realized based on principle that bimetallic strips bend with
temperature rises. When miniature circuit breaker is working under normal working
condition, inner bimetallic strips heat as electric current flows, also different thermal
expansion coefficients of two metal strips lead to bending. The bending angle is so small
under normal current (1.13In), therefore the thrust generated is not big enough to make
release trip; but bending angle gets larger when overload happens in the circuit (current up to
1.45In), so that bended metal strips touch lever in tripping mechanism, and then make release

trip, thus realizing overload protection function.

For miniature circuit breaker, different current flowing through causes different bending
degree for bimetallic strips. When normal overload happens in the circuit, the tripping time is
a bit longer because of not so large overload current.

2. Short circuit protection

Short circuit protection is realized through instantaneous release. According to analysis of
equation of F=IN (suction is directly proportional to product of current and number of
windings), and few windings of instantaneous release coil (normally less than 10 turns), the
suction generated under normal working current is not big enough to overcome spring’s
reactive force, thus the circuit still works. But when short circuit or severe overload happens,
large current will flow through induction coil, and a strong magnetic field is generated.

Although coil’s windings number is same, the current produced increases by several times

18
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and even more than normal working current, thus suction will also increase by same times, so
that lever is pushed to make release trip, the tripping time is normally within 0.1s because of

large current.

424 RCD

A residual-current device (RCD), or residual-current circuit breaker (RCCB), is a device

to quickly disconnect current to prevent serious harm from an ongoing electric shock.

These electrical wiring devices disconnect a circuit when it detects that the electric current is
not balanced between the energized (line) conductor(s) and the return (neutral) conductor.
Under normal circumstances, these two wires are expected to carry matching currents, and
any difference usually indicates that a short circuit or other electrical anomaly is present. Even
a small leakage current can mean a risk of harm or death due to electric shock if the leaking
electric current passes through a human; a current of around 30 mA (0.030 amperes) is
potentially sufficient to cause cardiac arrest or serious harm if it persists for more than a small
fraction of a second. RCDs/RCCBs are designed to disconnect the conducting wires quickly
enough to prevent serious injury from such shocks. (This is commonly described as the
RCD/RCCB being "tripped".)

A RCD does not provide protection against unexpected or
dangerously high current when current is flowing in the usual
wires in the circuit, therefore it cannot replace a fuse or protect
against overheating or fire risk due to overcurrent (overload) or
short circuits if the fault does not lead to current leakage.
Therefore, RCDs are often used or integrated as a single
product along with some kind of circuit breaker, such as a fuse

or miniature circuit breaker (MCB), which adds protection in

the event of excessive current in the circuit. RCDs also cannot FIGURE 4-5 RCD
detect the situation where a human accidentally touches both

conductors at the same time, since the flow of current through an expected device, an
unexpected route, or a human, are indistinguishable if the current returns through the expected

conductor.
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4.2.5 Buck Boost Converter

The buck-boost converter is a type of DC-to-DC converter that has an output voltage

magnitude that is either greater than or less than the input voltage magnitude. It is equivalent

A to a flyback converter using a single inductor
_E.I_S, Ig_‘|‘<l|_ J_ instead of a transformer.

L

D
Vv
v C) L T \Y C_I_ R ° It is a buck (step-down) converter combined

with a boost (step-up) converter. The output

FIGURE 4-6 BUCK BOOST CONVERTER voltage is typically of the same polarity of the

input, and can be lower or higher than the
input. Such a non-inverting buck-boost converter may use a single inductor which is used for
both the buck inductor and the boost inductor, sometimes called a "*four-switch buck-boost

converter", it may use multiple inductors but only a single switch.

4.2.6 Tools

Solder Gun

Long Nose Pliers

20
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. B
i

Screw Driver Set M{‘ ‘

v

Glue Gun y

Wire Stripper

4.3 Circuit Working

All the different modules are so connected as to provide any kind of output for any given
input. This is based on the operation of relays in a logical manner. This logic is controlled by
microcontroller which is the brain and heart of our project. Say for example user wants

constant current output from single phase input. Then the relays would be so switched that
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first the single phase output would be converted to DC voltage and this DC voltage would
pass through constant current module to give desired output. Such logic would be set for all

types of input to give any desired output.

To economize the project, components are shared between modules and smart-switching
enables the same components to act as different modules at different times. Same set of bridge
of thyristors will be used in different connection format to achieve 1 phase inverter, 3 phase
inverter, 1 phase rectifier, 3 phase rectifier, etc. And to change connections automatically, we
will introduce relays which will use our smart switching microcontroller program to form the
desired connections. So the most important part in our project is to implement the logic in
microcontroller which operates only required components at any given time to provide

desired output. Thus, the overall cost will be reduced as compared to individual modules.

At the same time the circuit monitoring, control and protection will be in action to give
reliable and safe operating conditions. Monitoring circuit will indicate if the given input has
enough power to provide desired output. Also, measuring devices will provide real time
information of voltages, current, etc. UiUo Power Converter brings all the available
converters in a single modular setup in an efficient manner and no such power converter is
available in the electrical market. Our project will provide compact & all-in-one power
converter to field research teams. Also, it will be useful in educational institutions and

industrial testing.

Output Terminal Name Types of output we get on this terminal
Single Phase AC 1¢ AC, 1¢ AC Regulated, 1¢ AC VFD
Three phase AC 3¢ AC VFD

Small Signal DC 30V DC, Variable DC, Constant v/g DC, Constant ¢/n DC

Power DC Power DC

Signal Generator Various Signals as per selection

TABLE 4-2 OUTPUT TERMINALS
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4.3.1 Working Steps

Step 1: Switch ON battery supply to power the microcontroller and auxiliary circuits
Step 2: Selecting input from input pushbutton panel

Step 3: Selecting output from output pushbutton panel

Step 4: Microcontroller will do the rest.

4.3.2 Circuit Operation

User has to select the type of input given with the help of Input Pushbutton on the keypad
matrix. Once microcontroller detects the type of input it enables the selection of outputs for
that particular input. User then selects the output desired. Microcontroller then selects the
sequence of relays which needs to be switched on to get desired output from the given input
accordingly. Relays which needs to be switched on in all the three cases are illustrated in

tables below.

4.3.2.1 Input: Single Phase

Desired Output for Single Phase Input Relay to be switched ON

DC R1, R7

Variable DC R1, R8

Power DC R2

5V Constant Voltage DC R1, R9

9V Constant Voltage DC R1, R10

12V Constant Voltage DC R1, R11

15V Constant Voltage DC R1, R12
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Constant Current DC

1¢ AC Regulated

1¢ AC VFD

Signal Generator

UiUo Power Converter

R1, R13

R3

R4

R17

TABLE 4-3 RELAY SEQUENCE FOR SINGLE PHASE INPUT

4.3.2.2 Input: Three Phase

Desired Output for Three Phase Input

Relay to be switched ON

DC

Variable DC

Power DC

5V Constant Voltage DC

9V Constant Voltage DC

12V Constant Voltage DC

15V Constant Voltage DC

Constant Current DC

1 AC

1¢ AC Regulated

1¢ AC VFD

Signal Generator

3¢ VFD

R6, R1, R7

R6, R1, R8

R6, R2

R6, R1, R9

R6, R1, R10

R6, R1, R11

R6, R1, R12

R6, R1, R13

R16

R6, R3

R6, R4

R6, R17

R15

TABLE 4-4 RELAY SEQUENCE FOR THREE PHASE INPUT
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4.3.2.3 Input: Small Signal DC

Desired Output for DC Input

Implementation of Project

Relay to be switched ON

Variable DC

Power DC

5V Constant Voltage DC

9V Constant Voltage DC

12V Constant Voltage DC

15V Constant Voltage DC

Constant Current DC

1$ AC

1¢ AC Regulated

1¢ AC VFD

Signal Generator

R8

R5, R2

R9

R10

R11

R12

R13

R14

R5, R3

RS, R4

R5, R17

TABLE 4-5 RELAY SEQUENCE FOR DC INPUT

4.3.3 Sample Syntax in easy If else language

We have done our programming of 89S52 in Assembly language but assembly language is

not easy to understand by people who don’t know it. So just to make our understanding of

code simpler we have written a few lines of code in simple C language.

Program Syntax

While input button pressed = IN PB 1
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If desired output = OUT PB 6

Relay R1, R7

Else if desired output = OUT PB 7

Relay R1, R8

Else if desired output = OUT PB 8

Relay R2

Else if desired output = OUT PB 9

Relay R1, R9

......... and so on.

26
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//IDC

//Variable DC

//IPower DC

//5V DC
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4.4 Component List

Implementation of Project

Sr. No. Component Rating/Size No. of Units | Price (Rupees)
01 Microcontroller 89S52 1 40
02 Transformer 15-0-15 1 450
03 Relay Card 12v 2 700
04 Matrix Button 5V 1 120
05 Lead Acid Battery 12v 3 250
06 ACto DC 230 VAC to 28VDC 1 435
07 Single Phase Regulator 230V 1 70
08 Inverter 12VDC to 300VAC 1 800
09 Regulator IC 5 30
10 Constant Current 30V 1 500
11 Buck Boost 3-30V 1 450
12 Connecting wires As Required 200
13 Fabrication 1 3000
14 Misc. 1 2000

Total 8555

TABLE 4-6 COMPONENT LIST
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5 Implementation of Program

5.1 Software and Programmer

To program 89S52, we made the use of Flash Programmer and Keil uVision software to do
the same. Steps in programming involved writing the program in Assembly language in Keil
uVision and then converting it to HEX file. Then uploading the HEX file to the

microcontroller with the help of programmer.

5.2 Program of UiUo Power Converter

1 ORG 0

2 ; BIT & BYTE DEFINITIONS OF PORT PINS AS PER HARDWARE CONNECTIONS
3 LCD EQU PO ; LCD DATA BUS IS CONNECTED AT PORT 0

4 RS BIT P1.0 ; REGISTER SELECT

5 RW BIT P1.1 ; READ/WRITE CONTROL

6 EN BIT P1.2 ; ENABLE

7

8 ; KEYPAD CONNECTIONS

9 ; Cl,C2,C3,C4

10 ; Rl ->>> 1,2,3,A 1,2,3 ARE IN1, IN2 & IN3. A IS OUT1
11 ; R2 ->>> 4,5,6,B 4,5,6,B ARE OUT2, OUT3, OUT4 & OUT5
12 ; R3 ->>> 7,8,9,C 7,8,9,C ARE OUT6, OUT7, OUT8 & OUTO
13 ; R4 ->>> *,0,#,D *,0,#,D ARE OUT10, OUT1ll, OUT1l2 & OUT13
14 ROW1 BIT P2.7

15 ROW2 BIT P2.6

16 ROW3 BIT P2.5

17 ROW4 BIT P2.4

18 COL1l BIT P2.3

19 COL2 BIT P2.2

20 COL3 BIT P2.1

21 COL4 BIT P2.0

22 KEYPAD EQU P2

23

24 RELAY1 BIT P1.3

25 RELAY2 BIT Pl.4
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26 RELAY3 BIT P1.5

27 RELAY5 BIT P1l.6

28 RELAY6 BIT P1.7

29 RELAYS8 BIT P3.0

30 RELAYO9 BIT P3.1

31 RELAY13 BIT P3.2

32 RELAY14 BIT P3.3

33 RELAY15R BIT P3.4

34 RELAY15Y BIT P3.5

35 RELAY15B BIT P3.6

36 RELAY16 BIT P3.7

37 ; I/0 PORT INITIALIZATION
38

39 MOV PO, #0FFH

40 MOV P1,#0 ; TURN OFF RELAYS
41 MOV P2, #0FFH

42 MOV P3,#0 ; TURN OFF RELAYS
43

44 ; LCD INITIALIZATION

45 ACALL LCD INIT

46

47 ; DISPLAY PROJECT TITLE ON LCD SCREEN
48 STARTING:

49 ACALL DISP TITLE

50

51 ACALL DISP MEMBERS

52

53 SW_RST:

54 ACALL DISP SELECT IN

55

56 SCAN KEYPAD:

57 MOV KEYPAD, #0FFH

58 CLR ROW1

59 POLL INPUTS:

60 JNB COL1, IN1 PRESSED ; POLL IN1
61 JNB COL2,IN2 PRESSED ; POLL IN2
62 JNB COL3, IN3 PRESSED ; POLL IN3
63 SJMP POLL_INPUTS

64 IN1 PRESSED : AJMP IN1 PRESSED
65 IN2 PRESSED : AJMP IN2 PRESSED
66 IN3 PRESSED : AJMP IN3 PRESSED
67

68

69 IN1 PRESSED:

70 ACALL DISP_IN1 SELECTED

71 IN1 PRESSED_ :

72 MOV KEYPAD, #0FFH

73 CLR ROW1

74 JNB COL4,0UT1_ PRESSED

75

76 MOV KEYPAD, #0FFH

77 CLR ROW2

78 JNB COL1,0UT2_ PRESSED

79 JNB COL2,0UT3 PRESSED

80 JNB COL3,0UT4 PRESSED

81 JNB COL4,O0UT5 PRESSED

82

83 MOV KEYPAD, #0FFH

84 CLR ROW3

85 JNB COL1,O0UT6_ PRESSED

86 JNB COL2,0UT7 PRESSED

87 JNB COL3,0UT8 PRESSED

88 JNB COL4,0UT9 PRESSED

89

90 MOV KEYPAD, #0FFH

91 CLR ROW4

92 JNB COL1,0UT10 PRESSED

93 JNB COL2,0UT11 PRESSED

94 JNB COL3,0UT12 PRESSED

95 JNB COL4,0UT13 PRESSED

96 AJMP IN1 PRESSED
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97

98 OUT1 PRESSED:

99 ACALL DISP INI1OUT1 AVAIL
100

101  SENSE KEYPAD:
102 MOV KEYPAD, #0FFH
103  CLR ROW4
104 JB COLL,$
105 CLR P1.3
106  CLR PL.
107  CLR Pl.
108  CLR Pl.
109 CLR P1.7

110 MOV P3,#0

111  AJMP SW RST

112

113

114  OUT2_ PRESSED:

115 SETB RELAY3

116  ACALL DISP IN1OUT2
117  AJMP SENSE KEYPAD
118

119

120  OUT3 PRESSED:

121  ;SETB RELAY4

122 ACALL DISP IN1OUT3
123  AJMP SENSE KEYPAD
124

125

126  OUT4 PRESSED:

127  ;SETB RELAY17

128  ACALL DISP IN1OUT4
129  AJMP SENSE_KEYPAD
130

131

132  OUT5 PRESSED:

133  ACALL DISP_IN1OUT5 UNAVAIL
134  AJMP SENSE KEYPAD
135

136

137  OUT6_PRESSED:

138  SETB RELAY1

139  ;SETB RELAY7

140  ACALL DISP IN1OUT6
141  AJMP SENSE_KEYPAD
142

143

144  OUT7_PRESSED:

145 SETB RELAY1

146  SETB RELAYS

147  ACALL DISP IN1OUT7
148  AJMP SENSE KEYPAD
149

150

151  OUT8 PRESSED:

152  SETB RELAY2

153  ACALL DISP IN1OUT8
154  AJMP SENSE_KEYPAD
155

156

157 OUT9 PRESSED:

158  SETB RELAY1

159  SETB RELAYY

160  ACALL DISP_IN1OUT9
161  AJMP SENSE KEYPAD
162

163

164  OUT10 PRESSED:

165 SETB RELAY1

166  ;SETB RELAY10

167  ACALL DISP IN1OUTI10

oy U1 >
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168 AJMP SENSE KEYPAD

169

170

171 OUT11 PRESSED:

172 SETB RELAY1

173 ;SETB RELAY11

174 ACALL DISP_IN1OUT11
175 AJMP SENSE KEYPAD

176

177

178 OUT12 PRESSED:

179 SETB RELAY1

180 ;SETB RELAY12

181 ACALL DISP_IN1OUT12
182 AJMP SENSE KEYPAD

183

184

185 OUT13 PRESSED:

186 SETB RELAY1

187 SETB RELAY13

188 ACALL DISP IN1OUT13
189 AJMP SENSE KEYPAD

190

191

192 IN2 PRESSED:

193 ACALL DISP IN2 SELECTED
194 IN2 PRESSED

195 MOV KEYPAD, #0FFH

196 CLR ROW1

197 JNB COL4,0UT1 PRESSED2
198

199 MOV KEYPAD, #0FFH

200 CLR ROW2

201 JNB COL1,OUT2 PRESSED2
202 JNB COL2,0UT3 PRESSED2
203 JNB COL3,0UT4 PRESSED2
204 JNB COL4,O0UT5 PRESSED2
205

206 MOV KEYPAD, #0FFH

207 CLR ROW3

208 JNB COL1,OUT6 PRESSED2
209 JNB COL2,0UT7 PRESSED2
210 JNB COL3,0UT8 PRESSED2
211 JNB COL4,0UT9 PRESSED2
212

213 MOV KEYPAD, #0FFH

214 CLR ROW4

215 JNB COL1,O0UT10 PRESSED2
216 JNB COL2,0UT11 PRESSED2
217 JNB COL3,0UT12 PRESSED2
218 JNB COL4,0UT13 PRESSED2
219 AJMP IN2 PRESSED

220

221 OUT1 PRESSED2:

222 SETB RELAY16

223 ACALL DISP_INI1OUTI1

224 AJMP SENSE KEYPAD

225

226

227 OUT2_ PRESSED2:

228 SETB RELAY6

229 SETB RELAY3

230 ACALL DISP INI1OUT2

231 AJMP SENSE KEYPAD

232

233

234 OUT3 PRESSED2:

235 SETB RELAY6

236 ;SETB RELAY4

237 ACALL DISP IN1OUT3

238 AJMP SENSE KEYPAD
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239

240

241  OUT4 PRESSED2:

242  SETB RELAY6

243  ;SETB RELAY17

244  ACALL DISP_IN1OUT4
245  AJMP SENSE KEYPAD
246

247

248  OUT5 PRESSED2:

249  SETB RELAY15R

250  SETB RELAY15Y

251  SETB RELAY15B

252  ACALL DISP_INIOUTS
253  AJMP SENSE KEYPAD
254

255  OUT6 PRESSED2:

256  SETB RELAY6

257  SETB RELAY1

258  ;SETB RELAY7

259  ACALL DISP_INIOUT6
260  AJMP SENSE KEYPAD
261

262

263  OUT7 PRESSED2:

264  SETB RELAY6

265  SETB RELAY1

266  SETB RELAYS

267  ACALL DISP IN1OUT7
268  AJMP SENSE KEYPAD
269

270

271  OUT8 PRESSED2:

272  SETB RELAY6

273  SETB RELAY2

274  ACALL DISP IN1OUTS
275  AJMP SENSE_KEYPAD
276

2717

278  OUT9 PRESSED2:

279  SETB RELAY6

280  SETB RELAY1

281  SETB RELAY9

282  ACALL DISP_INIOUT9
283  AJMP SENSE KEYPAD
284

285

286  OUT10 PRESSED2:
287  SETB RELAY6

288  SETB RELAY1

289  ;SETB RELAY10

290  ACALL DISP_INIOUTLO
291  AJMP SENSE KEYPAD
292

293

294  OUT11l PRESSED2:
295  SETB RELAY6

296  SETB RELAY1

297  ;SETB RELAY1l

298  ACALL DISP INIOUTL1
299  AJMP SENSE KEYPAD
300

301

302  OUT12 PRESSED2:
303  SETB RELAY6

304  SETB RELAY1

305  ;SETB RELAY12

306  ACALL DISP INIOUTI12
307  AJMP SENSE KEYPAD
308

309
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310 OUT13 PRESSED2:

311  SETB RELAY6

312  SETB RELAY1

313  SETB RELAY13

314  ACALL DISP IN1OUT13
315  AJMP SENSE KEYPAD

316

317

318  IN3 PRESSED:

319  ACALL DISP_IN3 SELECTED
320  IN3 PRESSED

321 MOV KEYPAD, #0FFH

322 CLR ROW1

323  JNB COL4,0UT1 PRESSED3
324

325 MOV KEYPAD, #0FFH

326  CLR ROW2

327  JNB COL1,0UT2 PRESSED3
328  JNB COL2,0UT3 PRESSED3
329  JNB COL3,0UT4 PRESSED3
330 JNB COL4,0UT5_ PRESSED3
331

332 MOV KEYPAD, #0FFH

333 CLR ROW3

334  JNB COL1,0UT6 PRESSED3
335 JNB COL2,0UT7_ PRESSED3
336  JNB COL3,0UT8 PRESSED3
337  JNB COL4,0UT9 PRESSED3
338

339 MOV KEYPAD, #0FFH

340  CLR ROW4

341  JNB COL1,OUT10 PRESSED3
342  JNB COL2,0UT1l PRESSED3
343  JNB COL3,0UT12 PRESSED3
344  JNB COL4,0UT13 PRESSED3
345  AJMP IN3 PRESSED

346

347  OUT1 PRESSED3:

348  SETB RELAY14

349  ACALL DISP IN1OUT1

350  AJMP SENSE_KEYPAD

351

352

353  OUT2 PRESSED3:

354  SETB RELAYS

355  SETB RELAY3

356  ACALL DISP_INI1OUT2

357  AJMP SENSE_KEYPAD

358

359

360 OUT3 PRESSED3:

361  SETB RELAYS

362  ;SETB RELAY4

363  ACALL DISP IN1OUT3

364  AJMP SENSE_KEYPAD

365

366

367  OUT4 PRESSED3:

368  SETB RELAYS

369  ;SETB RELAY17

370  ACALL DISP IN1OUT4

371  AJMP SENSE KEYPAD

372

373

374  OUT5 PRESSED3:

375  ACALL DISP_IN1OUT5 UNAVAIL
376  AJMP SENSE KEYPAD

377

378

379  OUT6 PRESSED3:

380  ACALL DISP INIOUT1 AVAIL
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381 AJMP SENSE KEYPAD
382

383

384  OUT7 PRESSED3:

385  SETB RELAYS

386  ACALL DISP_IN1OUT7
387 AJMP SENSE KEYPAD
388

389

390 OUT8 PRESSED3:

391  SETB RELAYS

392  SETB RELAY2

393  ACALL DISP IN1OUTS8
394  AJMP SENSE_KEYPAD
395

396

397  OUTY9 PRESSED3:

398  SETB RELAYOQ

399  ACALL DISP IN1OUT9
400  AJMP SENSE_KEYPAD
401

402

403  OUT10 PRESSED3:
404  ;SETB RELAY10

405  ACALL DISP IN1OUT10
406  AJMP SENSE_KEYPAD
407

408

409  OUT11 PRESSED3:
410  ;SETB RELAY11

411  ACALL DISP IN1OUTI11
412 AJMP SENSE KEYPAD
413

414

415  OUT12 PRESSED3:
416  ;SETB RELAY12

417  ACALL DISP_IN1OUT12
418  AJMP SENSE KEYPAD
419

420

421  OUT13 PRESSED3:
422  SETB RELAY13

423  ACALL DISP_IN1OUT13
424  AJMP SENSE_KEYPAD
425

426

427 ; LCD INITIALIZATION SUBROUTINE
428  1CD INIT:

429 MOV A, #38H

430  ACALL COMMAND

431

432 MOV A, #0CH

433  ACALL COMMAND

434

435 MOV A, #01H

436  ACALL COMMAND

437

438 MOV A, #06H

439  ACALL COMMAND

440  RET

441

442  ; DISPLAY PROJECT TITLE
443  DISP TITLE:

444  ACALL LINE1

445

446 MOV R5,#16

447 MOV DPTR, #TITLE1
448  ACALL LOOKUP TABLE
449

450  ACALL LINE2

451
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452 MOV RS5, #16
453 MOV DPTR, #TITLE2
454 AJMP LOOKUP N DELAY

455 TITLEl: DB "~~ UiUo POWER =>"
456 TITLE2: DB "<= CONVERTER ~~"
457

458 ; DISPLAY NAME OF GROUP MEMBERS

459 DISP MEMBERS:

460 ACALL LINE1

461

462 MOV R5, #16

463 MOV DPTR, #MEMBER1

464 ACALL LOOKUP TABLE

465

466 ACALL LINEZ2

467

468 MOV R5, #16

469 MOV DPTR, #MEMBER2

470 ACALL LOOKUP N DELAY

471

472 ACALL LINE1

473

474 MOV R5,#16

475 MOV DPTR, #MEMBER3

476 ACALL LOOKUP TABLE

477

478 ACALL LINEZ2

479

480 MOV R5,#16

481 MOV DPTR, #MEMBER4

482 AJMP LOOKUP N DELAY

483

484 MEMBER1: DB "** Guided by: **"
485 MEMBERZ: DB "Prof.SYED KALEEM"
486 MEMBER3: DB "Team: ABRAR,ASIM"
487 MEMBER4: DB "BILAL, SALAHUDDIN"
488

489

490 ; DISPLAY TO SELECT THE INPUT
491 DISP SELECT IN:

492 ACALL LINE1

493

494 MOV R5,#16

495 MOV DPTR, #SELECT_ IN1

496 ACALL LOOKUP TABLE

497

498 ACALL LINE2

499

500 MOV R5,#16

501 MOV DPTR, #SELECT_ IN2

502 AJMP LOOKUP_ TABLE

503 SELECT INl1: DB "Plug-in I/P Powr"
504 SELECT IN2: DB "& press a button"
505

506

507 ; DISPLAY THAT IN1 IS SELECTED SO NOW SELECT OUTPUT
508 DISP IN1 SELECTED:

509 ACALL LINE1

510

511 MOV R5,#16

512 MOV DPTR,#SELECTEDiINll

513 ACALL LOOKUP_ TABLE

514

515 ACALL LINE2

516

517 MOV R5,#16

518 MOV DPTR, #SELECTED IN12

519 AJMP LOOKUP TABLE

520 SELECTED IN11: DB "I/P: 1 Ph 230VAC"
521 SELECTED IN12: DB "Now Select O/P "
522
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523
524 ; DISPLAY THAT IN2 IS SELECTED SO NOW SELECT OUTPUT
525  DISP IN2 SELECTED:
526  ACALL LINE1l
527
528 MOV R5,#16
529 MOV DPTR, #SELECTED IN21
530  ACALL LOOKUP_ TABLE
531
532  ACALL LINE2
533
534 MOV R5,#16
535 MOV DPTR, #SELECTED IN12
536  AJMP LOOKUP_ TABLE
537 SELECTED IN21: DB "I/P: 3 Ph 440VAC"
538
539
540 ; DISPLAY THAT IN3 IS SELECTED SO NOW SELECT OUTPUT
541 DISP IN3 SELECTED:
542  ACALL LINE1
543
544 MOV R5,#16
545 MOV DPTR, #SELECTED_ IN31
546  ACALL LOOKUP TABLE
547
548  ACALL LINE2
549
550 MOV R5,#16
551 MOV DPTR, #SELECTED IN12
552  AJMP LOOKUP_ TABLE
553  SELECTED IN31: DB "I/P:Small DC 30V"
554
555
556 ; DISPLAY THAT OUT1 IS SELECTED WHEN IN1 IS ACTIVE
557 DISP_IN1OUT1:
558  ACALL LINE2
559
560 MOV R5, #16
561 MOV DPTR, #IN1OUT1
562  AJMP LOOKUP TABLE
563 IN1OUT1: DB "O/P:1Ph AC Unreg"
564
565
566 ; DISPLAY THAT OUTPUT IS ALREADY AVAILABLE AS IT IS SAME AS INPUT
567  DISP INI1OUT1 AVAIL:
568  ACALL LINE2
569
570 MOV R5, #16
571 MOV DPTR, #IN1OUT1 AVAIL
572  AJMP LOOKUP_ TABLE
573 IN1OUT1 AVAIL: DB "O/P Alrdy Availb"
574
575
; DISPLAY THAT OUTPUT IS UNAVAILABLE DUE TO UNAVAILABILITY OF CONVERTER

576

MODULE
577  DISP_IN1OUT5 UNAVAIL:
578  ACALL LINE2
579
580 MOV R5, #16
581 MOV DPTR, #IN1OUT5 UNAVAIL
582  AJMP LOOKUP_ TABLE
583  INLOUTS UNAVAIL: DB "O/P Unavailable!"
584
585
586
587 ; DISPLAY THAT OUT2 IS SELECTED WHEN IN1 IS ACTIVE
588  DISP IN1OUT2:
589  ACALL LINE2
590
591 MOV R5,#16
592 MOV DPTR, #IN1OUT2
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593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663

AJMP LOOKUP TABLE
IN1OUT2: DB "O/P: 1 Ph AC Reg"

; DISPLAY THAT OUT3 IS SELECTED WHEN IN1 IS ACTIVE
DISP IN1OUT3:
ACALL LINE2

MOV R5,#16

MOV DPTR, #IN10OUT3

AJMP LOOKUP TABLE

IN1OUT3: DB "O/P: 1 Ph AC VED"

; DISPLAY THAT OUT4 IS SELECTED WHEN IN1 IS ACTIVE
DISP IN1OUT4:
ACALL LINE2

MOV R5,#16

MOV DPTR, #IN10OUT4

AJMP LOOKUP TABLE

IN1OUT4: DB "O/P: Signal Gen."

; DISPLAY THAT OUT5 IS SELECTED WHEN IN1 IS ACTIVE
DISP IN1OUTS5:
ACALL LINE2

MOV R5,#16

MOV DPTR, #IN1OUTS

AJMP LOOKUP_ TABLE

IN1OUT5: DB "O/P: 3 Ph AC VED"

; DISPLAY THAT OUT6 IS SELECTED WHEN IN1 IS ACTIVE
DISP IN1OUTG6:
ACALL LINE2

MOV R5,#16

MOV DPTR, #IN10UT6

AJMP LOOKUP_ TABLE

IN1OUT6: DB "O/P: DC Voltage "

; DISPLAY THAT OUT7 IS SELECTED WHEN IN1 IS ACTIVE
DISP INI1OUT7:
ACALL LINE2

MOV R5,#16

MOV DPTR, #IN10OUT7

AJMP LOOKUP_ TABLE

IN1IOUT7: DB "O/P: Variable DC"

; DISPLAY THAT OUT8 IS SELECTED WHEN IN1 IS ACTIVE
DISP IN1OUTS8:
ACALL LINEZ2

MOV R5, #16

MOV DPTR, #IN10OUTS8

AJMP LOOKUP TABLE

IN1OUT8: DB "O/P: Hi-Power DC"

; DISPLAY THAT OUT9 IS SELECTED WHEN IN1 IS ACTIVE
DISP IN1OUTO:
ACALL LINEZ2

MOV RS5, #16

MOV DPTR, #IN1OUT9
AJMP LOOKUP TABLE
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664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734

IN1OUT9: DB "O/P: Lo-Pwr 5VDC"

; DISPLAY THAT OUT10 IS SELECTED WHEN IN1 IS ACTIVE
DISP IN1OUT1O0:
ACALL LINE2

MOV R5,#16

MOV DPTR, #IN1OUT10

AJMP LOOKUP_ TABLE

IN1OUT10: DB "O/P: Lo-Pwr 9VDC"

; DISPLAY THAT OUTI11 IS SELECTED WHEN IN1 IS ACTIVE
DISP INI1OUT11:
ACALL LINE2

MOV R5,#16

MOV DPTR, #IN1OUT11

AJMP LOOKUP_ TABLE

IN1OUT11l: DB "O/P:Lo-Pwr 12VDC"

; DISPLAY THAT OUT12 IS SELECTED WHEN IN1 IS ACTIVE
DISP INI1OUT1Z:
ACALL LINEZ2

MOV R5,#16

MOV DPTR, #IN1OUT12

AJMP LOOKUP TABLE

IN1OUT12: DB "O/P:Lo-Pwr 15VDC"

; DISPLAY THAT OUT13 IS SELECTED WHEN IN1 IS ACTIVE
DISP INI1OUT13:
ACALL LINE2

MOV R5, #16

MOV DPTR, #IN10UT13

AJMP LOOKUPiTABLE

INIOUT13: DB "O/P:Const c/n DC"

LOOKUP N DELAY: ; FOR CALLING LOOKUP TABLE & DELAY MORE FOR 2nd LINE ON LCD
ACALL LOOKUP TABLE
AJMP DELAY MORE

; DELAY MORE SUBROUTINE FOR DELAY OF 1.8 SEC AFTER DISPLAYING THE STRINGS
DELAY MORE:

MOV R5,#100 ; DELAY OF APPROX. 2 SEC

DELAY REPEAT: ACALL DELAY

DJINZ R5,DELAY REPEAT

RET
DELAY HALF SEC: ; DELAY OF APPROX. 0.6 SEC FOR FLASHER
MOV R6, #20

DELAY REPEATI:

ACALL DELAY

DJNZ R6,DELAY REPEATI1
RET

; LOOKUP TABLE SUBROUTINE FOR DISPLAYING STRING
LOOKUP_ TABLE:

CLR A

MOVC A, @A+DPTR

ACALL DELAY

ACALL DATA WRITE

INC DPTR
DJINZ R5,LOOKUP TABLE
RET
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735

736 ; ROUTINES TO SEND COMMANDS TO BRING CURSOR TO HOME SCREEN (LINEl & LINE 2)
737 LINEl:

738 MOV A, #01H
739 ACALL COMMAND
740

741 MOV A, #80H
742 ACALL COMMAND
743 RET

744

745 LINE2:

746 MOV A, #0COH
747 ACALL COMMAND

748 RET
749
750 ; LCD SUBROUTINES FOR DELAY (Approx. 20 ms), DATA & COMMAND WRITE

751  DELAY: MOV 7CH, #50
752  BACKl: MOV 7DH, #255
753  DJNZ 7DH,$

754  DJNZ 7CH,BACK1

755 RET

756

757  DATA WRITE: MOV LCD,A
758  SETB RS

759  CLR RW

760  SETB EN

761  ACALL DELAY

762  CLR EN

763  ACALL DELAY

764 RET

765

766  COMMAND: MOV LCD, A
767  CLR RS

768 CLR RW

769  SETB EN

770  ACALL DELAY

771  CLR EN

772  ACALL DELAY

773 RET
774
775 END
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6 Conclusion

The aim of this project is not to build a power supply. Rather, it is to integrate various power
supplies, build efficient and compact circuits and at the same time keep the cost low. Project
is not about just connecting various power converter modules with wires. But it is about smart
switching between various modules to give desired output for any available input using
microcontroller. In doing so, to economize the project, components are shared between
modules and smart-switching enables the same components to act as different modules at

different times.

UilUo Power Converter brings all the available converters in a single modular setup in an
efficient manner and no such power converter is available in the electrical market. Our project
will provide compact & all-in-one power converter to field research teams. Also, it will be
useful in educational institutions and industrial testing. It is not just a project. It is a product of

the future electrical market.
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