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ABSTRACT

The objective of this project is to build a hardware and software of a Rope
Climbing Robot and to study the motion of a robot that can climb rope. The robot can
climb up via the rope. The robot weight must be not too heavy because it has to climb up
via a rope to get the target. The research of the project has been done using a Peripheral
Interface Connection (PIC) software. The programming about the motion of the robot
has been built using the software developed. PicBASIC Pro-compiler and MicroCode
studio from Microchip has been used to design a programming and compile the
program. The PIC 18F4550 has been used as a microcontroller of the robot. The robot
has a gripper at the top, in the middle and at the bottom of the robot’s body which
sequentially alternate between gripping and releasing the pole while moving upwards.
Type HITEC HD7150 M DC Servo Motor from Cytron Technologies Sdn. Bhd has

been choose as a gear to move each pair of robot arms.
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ABSTRAK

Projek tersebut bertujuan membina rupa bentuk dan program bagi Robot
Pemanjat Tali dan bertujuan mengkaji pergerakan robot melalui tali. Robot yang dibina
mempunyai keupayaan untuk bergerak melalui tali secara menaik. Berat badan robot
tersebut hendaklah kurang bagi menampung berat badan semasa memanjat tali. Kajian
tentang projek tersebut telah disuaipadankan dengan penggunaan perisian Peripheral
Interface Connection (PIC). Penggunaan perisian PicBASIC Pro-Compiler dan
MicroCode Studio dari Microchip Corp. telah digunapakai bagi merekabentuk dan
menyusun program bersesuaian dengan robot yang dibina. PIC18F4550 telah
digunapakai sebagai pengawal utama kepada pergerakan robot tersebut. Robot tersebut
mempunyai pencengkam di bahagian atas, tengah dan bawah badan robot bagi
mencengkam tali semasa robot bergerak. Jenis HITEC HD7150 M DC Motor Servo
keluaran Cytron Technologies Sdn. Bhd telah digunapakai sebagai gear bagi

menggerakkan setiap pencengkam pada robot.
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CHAPTER 1

INTRODUCTION

1.1 INTRODUCTION

The project was named as a Rope Climbing Robot because the application of the
robot is to climb across the rope line. The design of the robot use a Mechatronic design
which is the design is a combination of electrical and mechanical engineering studies by
applying the application. The robots use a movement and the control of the motion
technique to move through the rope. For the Rope Climbing Robot, the voltage and
current will be given to the DC Servo Motor to move the robot by gripping the rope. As
an output device, the DC Servo Motor was used. The motor was used to move the robot.
The PIC18F4550 was used as a microcontroller and the PICBASIC Pro-Compiler or
MicroCode studio from Microchip Corp. has been used for the robot programming and
as a compiler. After the program was and has been burned on the PIC18F4550 using a
PIC2Kit burner, the compiler is needed to open the programming. Lastly, the program

will be run and the robot will be move as we need.



According to Karel Capec who was introduced a robot is one of a basic study in
Mechatronic Engineering field at 1920’s that play Rossum Universal Robot. Karel Capec
is oﬁe of the Czech playright. According to him, a word robot comes from the word
robota which is means simply work. A robot was designed to help human in the world to
have an easier job in a life. A robot was introduced to help human to get some object
that cannot be pick by hand such as at the hot place, at the top and so on. Robot also can
be used in a life days to help a housewife to keep clean their house without waste their
energy and strength. A robot has no feeling like a human so that the robot will not tired
when doing some work without rest. A robot can do the job for a whole day as long as
human want. Practically, a robot is distinguished from electromechanical motion
equipment by their dexterious manipulation capability in that robot can work, position
and move tools and other objects with far greater dexterity than other machines found in

the factory.

According to Ben- Zion Sandler in his book entitled Robotics, Designing The
Mechanism For Automated Machinery, 1999, an industrial robot is defined as "a
programmable mechanical manipulator, capable of moving along several directions,
equipped at its end with a work device called the end effectors (or tool) and capable of
performing factory work ordinarily done by human beings. The term robot is used for a
manipulator that has a built-in control system and is capable of stand-alone operation.
According to the Robotics International Division of the Society of Manufacturing
Engineers, a robot is a reprogrammable multifunctional manipulator designed to move
materials, parts, tools, or specialized devices through variable programmed motions for

the performance of a variety of tasks by the definition.



12  OBJECTIVE:

In the rope climbing robot project, there is a few of main objective that would
like to achieve. The main objective is to build hardware of Rope Climbing Robot and to

test a Rope Climbing Robot.

1.3  SCOPE OF PROJECT

The scope of this project is to investigate the robot application by using a
software and hardware development. The main focus or scope in this research project
may include the aspects of hardware building for a rope climbing robot, a firm use for

climbing robot and to test a motion of the robot via a rope track.

14 EXPECTED OUTCOMES

As an expected outcome, the project research would like to expect a prototype of

arope climbing robot at the end.




1.5  SIGNIFICANCE OF THE STUDY

The studies of the Rope Climbing Robot is significant to have a quality product
of a climbing robot that will help us in life such as save cost in daily life. The robot also

can save more time that we have to finish.

1.6 PROBLEM STATEMENT

While designing the Rope Climbing Robot, there were a few problems has faced.
The problem is to choose what the type motion of the robot. The type of robot’s motion
is very important in the research so that the result will be fulfilled the design. Then, it is
very important thing to understand what is suitable material that we will be use to build
the robot. The material used also known as hardware of the robot. The PIC
microcontroller also should be to study and to understand because the robot
programming will use a PIC18F4550 microcontroller and programming. At last, the
project must to make sure that a programming using PICBASIC Pro-Compiler and
MicroCode Studio is suitable to move the robot properly



CHAPTER 2

LITERATURE REVIEW

2.1 INTRODUCTION

According to the N. Ranasinghe et al, 2000, when the robots tied horizontally,
the design known as “horizontal rope climber”, while a gait for climbing rope tied
vertically known as “vertical rope climber”. A few modules of the robot needed for the
horizontal line climb to perform a twisting action at each end. For the vertical rope case,
a different attachment is required. There is only two modules are necessary since we no
longer require the twisting action. The tension of the rope also varies in the climbing
method and is a function of the location of the robot along the length of the rope. If the
robot is low on the rope, the tension it experiences is low but if the robot is high on the

rope, the tension is higher because the entire weight of the rope below it is exerting a



force. Further, the weight of the robot adds tension as well. If the top attachment is
gripping the rope, the bottom attachment will not experience the tension created by the
robot weight. However, if the bottom attachment is gripping the rope, the top attachment
will still experience the tension caused by the robot weight. In addition, by creating the
friction further distorts the rope by locally, the twisting of one pipe is needed. The
twisting one rope also needed for create unwanted friction on the other pipe that is

supposed to be loose.

According to Jong-Hoon Kim from B.E., Seoul National University of
Technology in Seoul, South Korea, 2005, December 2008, the caterpillar tracks used to
help the robot to distribute its weight evenly over a larger surface of the track, when
compared to the wheel-based robot. The ability used to be the tracked robot moves
forward the segment which is used for the track is laid out flat on the ground at the front
and picked up again at the back. So this feature of the caterpillar track helps the robot to
handle the uneven surfaces much efficiently. To take up the additional load of the robot,
the rollers was used at the front and back of the robot. The complete rolling track of the
robot will help the robot in handling the movement smoothly in loose areas, where the

wheel-based robot of the same potential would fail to do the job.

According to Wei Wang, Kun Wang and Hauxiang Xiang from a Robotics
Institute, School Of Mechanical Engineering and Automation in their journal, according
to the gaits of their model, Crawling gaitz realization of the mini-modular climbing
caterpillar robot, the gait of a caterpillar robot engages a changing kinematic chain, open
chain-closed chain-open chain, while the inchworm robot only moves in an open-chain
‘state. According to their journal, the other characteristic of their model, when the
caterpillar robot climbing, it will transmit a wave along its body, and the middle joints
will repeat similar control rules with certain phase differences, there is no wave
transmitting along the body of inchworm robot, and the control rules of its three joint are

diferrent.



CHAPTER 3

METHODOLOGY

3.1 INTRODUCTION

In this chapter, we will introduce about a hardware design that was designed
after all to build the robot. In the hardware design, a mechanical design will be
constructed start from a head to tail of the robot. In designing the hardware, the head,
body, tail and gripper is an important part for the robot. At the head of the robot, the
linear actuator 1 will be connected to the head while the other one of the linear actuator
will be connected to the tail of the robot. A gripper will be constructed, one at the head
of robot that state in front of the linear actuator, while the second one at the body of
robot and the last gripper will be connected to the tail of robot. The second linear
actuator will be connected to the tail of robot. The linear.actuator function is to forward
and reverse the gripper before the robot will grip the rope. The DC servo motor was used
in designing the robot. The motor that connect with the gripper use to control the angle

of the gripper want to go.



HARDWARE DESIGN

3.2.1 Mechanical Design

Head » Body »| Tail of Gripper | | Last
of of robot prototype
robot robot of robot

Figure 3.2.1.1: Head of the Robot



Figure 3.2.1.2: In The Middle Of Robot

Figure 3.2.1.3: Tail of the Robot

Figure 3.2.1.4: Hole for Rope Enter
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Figure 3.2.1.5: Last Prototype of Robot

10

Figure 3.2.1.7: Aluminium trunk



gl

Figure 3.2.1.8: G-clamp

Figure 3.2.1.9: Teflon from the top view

Figure 3.2.1.10: Teflon from the top view and side view
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3.2.2 Electrical & Electronic Design

J—> * DCSERVO

»  DCSERVO
™ DCSERVO
PIC18F4550
BATTERY
12v) _ | RELAY —> HIGH
1(PORTA) >
LOW
—» RELAY

2(PORTB) ——l
v

HIGH LOW
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Figure 3.2.2.1: Circuit Board

Circuit operation

A battery 12VDC has been used to give a power supply to the circuit. A relay 1
will be connected to the PIC18F4550 at port A0 and the one of relay that connected to
port AO also will be connected to linear actuator 1 for the reverse (LOW digital input at
the programming declaration) function. The relay 3 that connected to the port Al
connected to the PIC18F4550 for the forward (HIGH digital input at the programming
declaration) function. It’s same as for the relay 1, 2 and 3 at the port B. one of the relay
at Port B7 declared the forward while port B6 declared as reverse function. The servos
motor connected to the pin RB3, RB4 and RBS5 at the PIC18F4550. A 12VDC power
supply from the battery will be given to the servos motor so that it can function. A

voltage regulator has been used in the circuit operation to
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PIC18F4550

The Microchip PIC18F4550 is the mother of the board. The robot will not
function if the PIC18F4550 is not connected to the board because the main function of

the robot’s motion was interfaced onto the PIC.

MCLRAVPPRE3 —— [ 1 \/ 40 [J =—— RBV/KBI3FPGD
RAD/AND w—w [ 2 39 [J «— RB5/KBI2PGC
RAT/AN] =—[13 38 [J =— RB5/KBI1/FPGM
RA2/AN2 VREF-/CVREF «—a [ 4 37 [] =— RB4/AN11/KBIO/CSSPP
RAS/ANINREF + «—n[] 5 35 [T =— REG/ANS/CCP2VAPO
RA4TOCKI/CIOUTRCY «——=[]6 35 [] =~— RE2/ANBANT2AVMO
RAG/AN4/SSHLVDIN/C20UT -—[]7 34 [ =—= RBI/AN1TD/NT1/SCK/SCL
RED/ANS/CK1SPP -——[]8 =" 33 [J =— RBO/AN12ANTOFLTO/SDI/SDA
RE1/ANG/CK2SPP =—[]9 g g 32 [ =—— Voo
RE2/AN7/OESPP «+—s : 10 u-:r_ E 31 [J «——Vss
Voo — [ 11 @ o 30 [J «— RD7/SPP7/P1D
V88— []12 00 29 [J =— RDBE/SPPS/P1C
OSC1/CLK —1 13 oo 28 [] -—— RD5/SPP5/P1B
OSC2/CLKORAE «——r ] 14 ‘ 27 [ «—» RD4/SPP4
RCO/T10SO/M13CK w— 15 26 [J «— RC7RXMDT/SDO
RC1/T10SIICC P2 UCE -—[]16 25 [] =—= RCBTX/CK
RC2ICCP1IPIA ~—e[] 17 24 [] =— RCSD+NP
Vuss -~ ] 18 23 [J «—= RCA4D-WM
RDO/SPPO —«—-[] 19 22 [T =— RD3/SPP3
RD1/SPP1 =—[]20 21 [J =— RD2/SPP2
Figure 3.2.2.2: PIC18F4550
REGULATOR IC 7805

Based on the commercial IC7805 voltage regulator, the +5V was supplied to the
circuit. The voltage regulator accepts any input voltage between 8 to 18 volts that
contains all circuitry needed. It is also produce a steady +5 volt output, accurate to

within 5% (0.25 volt). To protect the IC from damaged in case of excessive load current
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by reduce its output, the circuit need to contain a current-limiting circuitry and thermal

overload protection.
o
7805
=llig=
round
Figure 3.2.2.3: 7805 Pin out
CRYSTAL OSCILLATOR

According to Aleena Emmanual et al, a crystal oscillator is used to provide the
clock for the PIC that has a very stable Q equivalently to RLC circuit. The crystal
provides 8 MHz clock oscillates at its resonating frequency to the PIC. It requires

resistors and capacitors and oscillates properly.
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DC SERVO MOTOR

Figure 3.2.2.4: HD-7150MG

Servos motor are commonly use in a robotics especially in build small robots.
The advantage of having servo motors is that a separate speed controller would not be
needed. These motors operate through the use of pulse width modulation by receiving
certain frequencies of pulses to position the shaft. Conversely, since full travel of these
motors is typically 180°, they would have to be modified in order for continuous travel.

Also, these motors are generally slower and less powerful than a DC motor.

The DC servo motor that used for the robot motion is type HD-7150MG. The
model can be use when the supply voltage is between 4.5v to 6v. Speed of the DC servo
motor in each second per 60 degrees is 0.19 second. The torque produce from the DC
motor is 7.2 kilogram per centimeter and the bearing of the motor is 2BB. The gears use
is a metal and the weight of the motor is 49 gram and the size of the motor is

40x20x37mm.
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ACTUATOKR

The actuator used in the Rope Climbing Robot is a linear DC actuator which will
be used as an actuator of the robot to move on the robot. The actuator connected to the

relay for the forward and reverse function.

RELAY

The circuit connection will use a relay SPDT 12VDC. The relay use to control
the actuator either forward or reverse motion. The relay will be a reverse function when
it is given LOW (0) input and function as a forward when the input given is HIGH (1)

inputs.

CURRENT LIMITER

A current limiter use to limit the current that through the actuator so that the
actuator will not blows initially. The limiter current need to limit the current when it
reach 2A of current on the circuit so that the actuator and the PIC circuit board and the

actuator will not be damaged.
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COMPILER

In the research study, the compiler using in the research is PicBASIC Pro
Compiler or MicroCode Studio. The PicBASIC Pro Compiler designed suitable for
PIC18F4550 microcontroller.

\ 1Ly Games ’ :
Adobe Reader8 | . .o »| B Adobe ImageReady 7.0
o :
s /1 Internet Download Manager ’ (@ Adobe Photoshop 7.0
; Terminator 4 Saly 4
’ [ Kaspersky Anti-Virus 7.0 » | L] meiabs Programmer -
/) K-Lite Codec Pack » | L} PICBASIC PRO Compler [] Install MPLAB Plugin
S 1. iobe Reader 8 an
¢ L Microchip melabs on the Web
} WS mcrosoft Offie wor, 1ot Merasoft Office i e
— i Microsoft Office Live Add-in s W Tlan . Readme
@é yahoo! Messenger | Mozilla Firefox »| 3 Macromeda §5 Uninstall PICBASIC PRO Compiler
L {4 Norton SystemWorks > 1,, 3 Mobile Broadband
1E13 Microsoft Office Pows {7 OrcAD Release 9.1 s ili AutoCAD 2002
o j | 1{ Colins COBUILD
‘ié}i L Skype y W
i Spyware Doctor » i Yodafone
; ¥ 73 ooYoo 4 Stardock CursorXf »
[ Startup »
Notepad 142 TuneUp Utilities 2009 »
- i
L VideolAN »
{ Vista Drive Icon »
i1 Winamp .
/% WinRAR »

Figure 3.2.2.5: Opening PICbasic PRO Compiler
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3.2.3 Software Design

Programming will be use to control the function of circuit through the PIC.
Before that circuit can be use y itself, the programming will be burned into PIC using
such a compiler. After the compiling file, the connection between the devices
(PIC18F4550) will be checked so that the program either it can be compile or not.
Usually, the programming can be compiled if the device is in good condition (the
PIC18F4550 detected by PICKkit 2 v.255).

Programming Compile The Hex Open PIC2KIT
using Microcode » File [ O R
Studio using High
Level Language CK
(HEX FILE) COMMUNICATI
ON>
A 4
PIC18F4550 on Burn to PIC Devices

board PIC18F4550 Found
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(. PICBASIC PRO Compiler

¢ {3 K-Lite Codec Pack »

P dobe Reader 8 () KonaI s | L Microchip

f?‘_ﬁ Microsaft Office Won bl Microsoft Office ’ ‘f ::::m o
% Microsoft Office Live Add-in b @
% Mozilla Firefox p| b Macromedia

Norton SystemWorks »| W 3Mable Broadhand
i OrcAD Release 9.1 p | 8 AukoCAD 2002
Sl , | L Colins COBUILD
(1 Vodafone

Spyware Doctor »

| Stardock Cursor¥P »

(] Startup »
1 TuneUp Utiities 2009 L4

| YideoLAN »

i VYista Drive Icon »

Figure 3.2.3.1: Opening PICkit 2 v.255



" pICkit 2 Programmer
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Device Configuration
Device: Not Present Configuration:

UseriDs: 00000000

Checksum: 0000 0SCCAL: 0000 BandGap: 0000

@ MICROCHIP
VDD PICkit 2

: ) P —
" & e
Head Wit Verify Erase Blank Chech MCLR FELLS

Program Memory
7l Enabled  HexOrly |~ Source: [None [Emply/Erased)

Tools View Help

EEPROM Data

'PICKit” 2

Figure 3.2.3.2: PICkit 2 v.255 programmer
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T Pkt 2 Programrunier

CriaP

EEPAOM Data

Figure 3.2.3.3: Check Communication Between Pickit 2 V.255
and the devices PIC18F4550

Figure 3.2.3.4: PIC USB Port
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FALUMII. TR LS

{3 K-lite Codec Pack NR =
;}’% Adobe Reader 8  KonaM , | W Microchip
. |} MicroCode Studio €3 MicroCode Studio
f 25 microsoft Office won 1t Microsoft Office v ¢ ;
- 7 Microsoft Office Live Add-in p| o Trian | (B MicroCode Studio Help
Ggs Yahoo! Messenger | { Mozila Firefox p| UL Macromedia
e L4 Norton SystemWorks »| L) 3 Mobile Broadband
1:3 Microsoft Office Pown (/1 OrcaD Release 9.1 » | L) AutoCaD 2002
T E [[3 Colins COBUILD
{ i e () Skype »| WE
- L Spyware Doctor »| L) Yodafone
& ; SNGa {5 Stardock CursorXP »
J .{.; Startup »
| Notepad L TuneUp Utilties 2009 »
1{ VideoLAN »
() Vista Drive Icon »
1 Winamp »
/5 WINRAR »

Figure 3.2.35: Opening Microcode Studio

a MicroCode Studio - PICHASIC PRO (Untitled bas}

Fie Edt View Projpect Help

PP EE RS
- D APE e s Dom Tem
Code Explorer * &3 untited |

3 Includes TARRRRAAARARARARA A AR AT AR AT AR A RAA SR RS AR RS R AR AT RA AR AR A
i Defines ' Name ¢ UNTITLED.BAS *
iy Constents '# Author : ([select VIEW...ERITOR OPTIONS] *
{3 Variables 't Notice : Copyright (c) 2009 [select VIEW...EBDITOR OPTIONS] *
9 Alias and Modifiers té : A1l Rights Reserved *
‘) Symbols '*  Date : 11/25/2009 *
2 Labels '* version : L.0 *
'+ Notes *
re : »*
B P R e T S

Figure 3.2.3.6: Opening new page on Microcode Studio
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CHAPTER 4

RESULT AND DISCUSSION

As a result, the robot climbs up via a vertical rope when the robot through a
vertical line of rope and the robot walk horizontally when the rope line is in horizontal

line.
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Figure 4.1: Robot Climb the Rope Horizontally

Figure 4.2: Robot Last Prototype
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CHAPTER 5

CONCLUSION AND RECOMMENDATION

At the end of the project, a Rope Climbing Robot has been built and the robots
overalls function. The objective of the project has been achieved that to build a hardware
of Rope Climbing Robot and to test a Rope Climbing Robot. Based on this project, some
modification are required in order to improve and to get more efficient and smooth
motion of the robot. All criteria should be considered to build a robot so that the robot

can move via a rope track without any problem.
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PROJECT SCHEDULE

PSM 1 GANTT CHART
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Week 1/2(3(4|5]|6

10

11

12

Task

Taklimat psm 1

Proposal submition

Seminar 1

Final report+ log book
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Week
Project task

PIC18F4550 Software

studies

Draf1

1/2(3|4|5(6(7|8[9(10|11{1213|14|15

16

Draf2

Psm 2 Briefing

Hardware design

Software design

Interfacing hardware

and software

Fully abstract

submition

Seminar 2

Final thesis draft

presentation

Thesis(fully)
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APPENDIX B

Hardware
design

!

Software
design

|

Mechanical design
using aluminium
and plastic pisces,
screw, rivet and
another tools.

Program
specification

A4

Program
design

__/ Algorithm /
Program test / DelugRingsEng /
processing

Program
documentation

Operation and
changing
needs

Program
maintenance
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APPENDIX E
Etectrical Charactaristics (LM7805)
Rader-1o the tast cirouita, 40°C « T4 1250, lg = 600ma, V) @ 10V Cj = G.14F, unloes ctherwise spectied
Symbot Farameter Conanions MIR. | Typ | Max | UnK
¥a  [Ouput ¥eltage Ti»e28°C X 7] &2 v
BmA Ko s 1A Pg s 16¥, an | eo | ses
V)= Wi 20V
Fegine |Line Ragulfor) T o2 Voo W se - 40 | 100 | mV
Vi= 8Vt 12V = 18 | 800
Rigond |Lond Reguiationll | T/ = +28°C |lg= SmAto LEA - %8 | 10 | mv
lg« 250mAts T8OMA | - 40 | mao
g |Quicscent Current Tj=e25C - 0 8.0 mA
Aly  |Quisecent Current Changs| ky= 6ma to 1A - 00 os mA
Vi= V1o 25V - 02 | 13
AT [Bopd Vg il |G- ma o | - [ 7WC]
¥y  |Ouput Nowa Volugs 1= 10Hz b 100kHe, Ty = +25"C - 420 - | wWNp
RR | Rippls RejectionF] T= 120Hz, Vi = BV 10 18V &0 | ™0 = 7]
Voaee | Dropeut Volings =18, T) = o2eC - 20 - v
o |OuptReskterce®l  |1= 1kHz - [ 1we | - | m
lgc | Shont Circeit Cument V= 55\ Ty = 25°C - 230 - mA
| Pock Cumant 1= C o 22 - A

Hotos:

1. Load and ine reguation aro spacificd at constant junction lamparsiure. Changas in ¥y due 1o hasting sifects must

be takanyinte sccount separatsly Pulss testing wi

low duty isused.

1ornboy efelion OANSOd Vi IRIUNLE VXXSITVOSATT
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2. Theae pammatoss, athzugh guarantssd, are nad 100% tastad in praduction.
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APPENDIX E

Eloctricai Characteristics (LM7806) (Conthuad)
Rader to the toct cacuis, 40°C « T, « 128G, | @ 800mA, ¥, = 11V, T; « 082uF, G, = 0.14F, unkess cthemwiss spacifed.

Symbol Parameler Conditions Min | Typ. | Max. | umit
Vi |Cutpul Vobage Ty= 260 &7 6.0 £.25 ¥
SmA% l£1A, Po & 16W, &7 €0 XY
V= 80V to 21V
Regine | Lna Peguizaisal] Ty 25T V=8V io 15V - 6.0 120 my
Vi= W10 9V - 15 0.0
Poghad | Load Ragubon® [T, = <250 | o= BmAt 1.6A - 0.0 120 | mv
I = 280mA fu T50mA - 2.0 60.0
ty  |QuisscantCuren Tye425C - 50 8.0 mA
8lg  |QuisscontCument  |lg= SmAts 1A - - 06 ma
Change Vi =8V to 28V - - [K}

ANAT | Output Vokags DB |Ig = 6mA £ 0e - | MG
Vi [Output Neke Voliage  |F = 10HZ ko 100kHZ T, = 925°C - 45.0 - Whg
RR | Appia Rajection™ |1 = 120k, Vig = BVio 18 o | 7o o= B

Npeop | Dropout Vokage 1= YA, Ty = 52590 - 2,0 - v
o |Outpst Floantancel  |F= fkHz s 1.0 = me
Ige | Short Cicuk Curret [ V)= 35U Ty = +25°C - 250 - mA,
Iy, | PomkCumactl®? T,=425C N 22 = A

Notes:

2. Lood and fnc regdation are spechied al constant juncion fomparature. Changes in ¥y dus 1o heating sffects must
te taken inio pecoun separaialy Pulse teeting wih low duty iz used.
4. Thesa parametses, athough guorantesd, ara not 107% 4estad in prociction.

LVPERXAMTEICKA B 1.0

wwvlarchitsiher cen

sommbey ebelion #ANBOd V1 IBUIUHAL-E VXXSLNVXXIINT
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APPENDIX E

Efectrical Characteristics (LM7808) (Santiucd)
Rator to the test circuis, 40°Ce T, « 125°C, g = E0OMA, V) = 14¥, C; = 0.232uF, Cy = 0.14F, unlass ctherwizs spocified.

Symbaol Paramater Conditions Min. | Typ. | Max. | unit
Vo | Ouput Voliage Ty=+25C 7 [X) &3 v
Smits Ig s 18, Pos 15W, % 1) B4
Wim 10.5% 10 28
Regne |Line Ragulshan Ty=+25C |Vi= 105V 1o 25V - 50 | 180 | mv
IETIL] - 20 | &0
Raglad |Load Reguiaicnl™ Tyw+25C |lg=Emate 154 - 1o | 160 mv
Ips = 250mtto 750mA | — 80 | &0
lg | Cusscent Current Ty=<25C - €0 80 mA
4l | Ouicscent Curmont Change [ Iy =5ma i 1A - oos | o3
V= 10.5¥ 25V - o8 10
AVAT | Output Veltaga DAHE] To =5mA = o8 — | W
Vi |Output Noe Vlinge F = 10Hz b 100kHz, Ty = «25°C - £2.0 - P
RR  {Rippk Rejection®™ fa120Hz Vg = 11.8VE0 218V 1] T80 - dB
Vogap | Drepout Volings Iy =14, Ty=+25C - Z0 - L)
1o | Cupat Rasictance® F e 1kHE = 17.0 - ma
lap | Short Circuit Cumant Vj= 35V, Ty = «25°C - 2an - ™A
log, | Poak Cumanf® Tye 425G - 23 = A
Hotes:

5. Load and knc reguation are speciicd at constant junchion fempamturs Changas in \ due to heating <ffects must
bw takaryinto account separatoly, Pulss testing with low dutyis used.
6. Thiee parametces, akhough guarantead, a3 not 100% festad in prochiction

B et shizbars sory
LWL WP R A Fav. 1.6
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APPENDIX E

Eleetrical Characteristics (LI7800) (Continued)
Rarkor to the test cicuks. A0°C ¢ T« 125°C, [ = 500mA, V) = 15¥, C; = 0.33¢F, C; = 0.14F, unleas ctherwise spazifed.

Eymbol Paramneler Conditions Min. | Typ. | Max. | unit
Vo  |OupatVoliage Tym+25C 8.65 a0 nRE v
smAz g 514, Pos 15W, 88 -1 04
Vi= 115Vt 24V
Ragine |Line Rogulliond  [Ty=+25°C | Vi = 1157 o 25V - &0 | 180 | mv
V=1 0 17¥ - 20 0.0
Rigond |Load Regulation™ Tj=<35C | Iy = EmAto 1,54 = 1zo | 180 | mv
by = 2ZomA o FEOMA| -~ 4.0 00,0
[ Cukecent Current Ty=«25C - £0 &0 mA,
aly  |Cukecent CumentChango |lg = Smito 14 - - e mé,
W= 115V 10 26¥ — e 12
Ag/AT |Ouiput ‘eltogo Dritt?l lg= Sma - A0 - mys
Vy  {Cuiput Nobss Volope f = 10Hz 10 100kHz, Ty = 425°C - 80 - Wiy
RA  |RpplRejecticn®™  |F= 120Hk, Vo = 13V to 237 560.| TL0 - a6
¥oace | Dropout Velinga lg= 14, T = 25T - 20 - v
ta | Gul Rasitarcer) fe tkHz - e = e
() Shont Circuit Currset V= S5W T, = 4250 - 250 - mA
T |Posk Cumrenf Ty=<25C = 22 o A

Hotes:

7. Leod and ine rsgdation ars spsciicd of constant junclion tamparatura Changas in Vi dus 1o heating sffects must:
Ee takenvinto account seperatoly Fulse tasting with low duty is used.
8. Thase pammeters, akhough gearantssd, ars nat 100% tesiad in procuction.

LATEOCLWTRIOCA Pt 3.0

s archiceers seny

sominfey ofulion OANISOd VI IRHUNSL-S YXXSANTXXS N
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APPENDIX E

Etectrical Characteristics (LM7810) {Coninucd)
Raker to tha test circuks, A0C 2 Ty« 125°C, lg = &00mA, V= 16V, C; = 0.23yF, Cy, = 0.44F, unkass cthorwise spacifed.

Symbol Parameter Corgdhicas Min. | Typ. | Max. | Unit
Vy  |Dutpuribhags Tj=e28C 0.6 o | 104 v
SmA =l < 1A Po 215, 95 0o 103
V= 12:5V10 25
Reging |Lins Regulation!® Ty= o220 |Vy= 125V 0025V - 100 200 3
Vi= 13V g8V - EG) 100
Reghad | cad Roguiation!s) Tj=+25C [ig=5mAto 1.5 - 120 200 my
= 050mAto750mA |  ~ 40 | 4oa
g Quinzcant Cumrant Ti=s28C - 81 [7:] mA
g |Quisscent Cumant Changs | b= smato 14 - - 05 mA
Vi= 12.6V10 20¥ - - 1.0
AVD'ST | Dutpul Vokage Crifiie b= St - A0 - myiC
Vy | Output Neise Vohaza = 10Hz 1 100k, Ty = +26°C - | me | - | wV
R |Rippls Rejection'th = 120Hz, Ny = 18V 10 29V 56.0 ne - 4B
Vonoe |Cropout Wokage ly= 14T =o28°C - 29 - v
3 |Detput Resistance ¥ J=1kHz - wae - m
Teg | Shert Circut Current V=35V, 1o » 250 = =3 = mA
In¢ | Poak Cumenti® Ti=sssC - 22 - A

Hotos:

dat junzBion

9. Lead and ine regdation are 6

Ee tnken into necoun! separately. Pulss testing wih low duty isused.

10.Theae panumeters, akhzugh guarantesd, are not 100% temted in preduction

Changas in Vo due 1o henting sffects must

LMTE0CLITEXKA Faw, 1.0

sominbey ofiviion 0ARISOd V1 IRUINHELE VXXSIANVXXOAYT



APPENDIX E

Etectrical Characteristics (LM7812] (Comived)
Rater 1o the test circubs, 4 C« T, < 125G, I = 8XmA, V) = 19V, Gy = 0230F, Cpy = 2AuF, unkess: ctherwise mpasified.

Symbod Parametsr Gonditicns Hin. Typ. | Max. | Onit
Vo |CutputVokage Ty~ s25'C 1s | 2o | 128 v
SmA 21z 14 Py 157, 14 | 20 | 128
Vim 14,3V o2V
Fegine | Line Ragulationd ' Ty =+25°C| ¥ = 14,5V 10 30V - 100 [ 20 [
Vi =16V10 20V - a6 | 120
Regload | Load Ragubition®’ T) = +25C | ly=emato 1.54 - 1o [ =0 my
iz = 2somato TSOMA - &0 120
Ig CQuiezcont Cumant T;=+25'C - 51 X mA
g [Cuiescont Cumant Changs |l = Smato 14 = CX] s | mA
V= 146V to 80V = 0E 1.0
Wyl |CutputVolage Drilfs |l = Ema - ET) S
Vi |Output Noiso Voliaga Fut OHz 10 100KHz, Ty = 4250 - FET - 2y
PR | Rippls Rejection X = 120Hz, ¥y = 15V 1o 28V 550 | 710 | - 4B
Vorop | Dropeut Vokage lp =14, Tj = 425'C - 20 - v
T3 |Output Rogistancsl™ |1 =1kHz - 180 - ma
g | Short Circut Curront Vi= 58V Ty = «25C - 230 - mé
x| Poak Comend S T;~s25C - 22 - 2
Hotos:

11.Lood and ine regation are speciicd ot conctant junction tamparatuna Changas in Vg dus 10 heating effecis must
be tuksninto account ssparataly Pdus tosting with low duty isused.
12. Thess parametors, akthsugh guarantesd, ars natl 100% festadd in productizn

-] v Gy A L LTI
LATSXANT RO v, 1.0
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APPENDIX E

Electrical Characteristics (LM7815) (Continucd) .
Rokerto the test circuis. 40°Cx T, = 125°C, |, = 500mA, V; = 28 C; = 0.333F, G = Q.1uF, unles ctherwize spacifed.

Symbol Parameter Condfilons Win. | Typ | Max. | Uall
¥y  |OuiputVokape Ty=<+235C 144 150 158 v
EmAL lp 18, Py g 15W, 1425 | 50 | 1575
V=175V o oot
Ragline |Line Hsgulmimﬁs; Tim 4355 | % =1 7.5V 10 50V - 110 =00 m¥
V) = 20V'1o 26V - an 150
Reghad [Lead Ragustion! ¥ Tym=+25C [ly=8mato 1.54 - 120 | @00 | m¥
o= 2%0mAto T50mA |  ~ 40 150
Ig |QuiszcontCumrent Tym= 4257 - 52 (X3 mA
dy  |Quisscent Cument Changa | by =Sma to 14 - - as mA
Vi= 17:5Y 10 300 - - 1
AVyaT |Ouipet olkage Dritt lg =Sma - EF) - mo
Vg | Output Hoise Voliage 7= 10Hz 10 100kHz, T,, = <25C - 204 - | wWig
R |Pipka Rapdtion ¥ = 120Hs, V) = 18,5V 10 28.5% 540 | 700 - )
Vouze |Drapoutokage I = 1A, Ty = +25%2 - 20 - '
Ty |Outpul Reablancel ™ |f=1kHz = o | - ma
lec | Sher Cirmit Current Vim 85Y, Ty = +25°C = 250 = mA
I |FoakCumsal ™ Tj=<a5C - 22 - A
Hotes:

13. Lead and ine reguiation ore opeciied ot constant junctisn lsmpareiura. Changas in Yy due o hemting offects must:
ba taken inte account separatoly Pulse testing with low duty in used.
14.Thee pammetsrs, nkhzugh guorantssd, are not 10T%1ested in preduction

LMPEXCLMGECKA R, 1.0
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APPENDIX E

Elgctrical Characteristics (L7818} (Conthued)
Fiter tortho test circuis, 40rCe T, < 125°C, | = SICmA, V) = 25V, C, = 022uF, Cpy = Cu1 4R, unbons cthcewiss gpaciied.

Symbaf Parsmster Condtifans Min. | Typ. | Max. | unit
Vo  |Dutput\lage Ty=+25'C 173 18.0 | 187 v
SmA % lg <18, Py 15% 74 | 180 | 1em
V=21 10 53V
Regins |Line Regulatical’™ Ti=<25'C W)= 21V o 22V - 15.0 | 2€0 | m¥
W= 24% b0 3OV - 8.0 180
Regkad |Lead Regdation ™ Tj=e25'C |lg=5mAts 1,54 = 150 | 260 | m¥
I = 2EDmA to TECMA o 0 1680
Tz |Quiesceni Coment Ty =ea5C = 52 | &0 | mA
aly  |Quisscant Cument Changs In = SmaAto 1A - - 05 mh
Yy =21V 1o 33V - - 1.0
AT |Omputvolage XS |k =SmA = 3.0 = | meC
Wy |Ouiput Noise Vohags {= 10Hz 1 100kHz, Ty = +25°C - 110 - e
AR |Ripple Rejectini @ 1= 120Hz, V= 224 10 32V 530 | €90 - &
Voo |Dmopout Vokags Inm14, Tym «25°C - 2.0 - ¥
re  |Oulput Reswiancel™: =t - 22.0 - ma
lgz | ShortCirouit Current Wy =28V, T, = 425°C - 250 - mA
lox | Peak Current™® Ty=+28'C - 2.2 - Iy
Nobsa:
15. Load and fine regulation are specikicd ol junction femp Changaz in Wy duv 1o heating sffectz must

be tnkaninto account separataly Pues tasting with low duty is used.
16. Thsze paramehers, alhough guaranteed, ara not 100% tested in prechiction.

e e el Lo
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APPENDIX E

ANPECCLMTI0A P, 1.0

haracteristics (LI7624) (Contiued)
mrﬁa’gmauC‘n('ssch-mm-mq-mc‘,-mvﬁmﬁm«m
Syt Parsmeter Condtions WL | Typ. | Max. | Unit
Vo  iCuepatVelinge Tymet5C 250 | 20 24 v
AL I 6 1A, Pos 150, 228 | 20 | 2625
Vi 0 98
Tegine |Lino Ragubioah] To= < [Vm 2710 98¢ 7h | 480 | o
V=20V 1036V -~ | 80 | w0
Regoad {Lovd Regalatoat™] Tje 25 ke SmAto LEA ~ | 155 | 4o | =V
lg= 253mA o Fitrak 50 | 20
o |Ouescent Curtent Tym o35G - 52 | €6 | mA
Zq  |Ouwecant Curmof Change |1 = SmAto 44 - a1 | a8 | mA
Vyw 27V 6 08¢ 33 | 10
"aV/AT [Out Velings DRRAL Jig e Bma A5 | - | G |
Vo  [Ouputhobe Voiloge Fo 0z 0 100KHE Ty = <25°C - 00 - #Vy
RR |Rpple et~ [ 1208, V, = 2 1908V e | @0 | < | @ |
Veoar |DrcpoaVoliage oy 14, Tym 25°C - 28 - v
10 |Ougd Fosdance B |Tw itz - |28 | - | ma
Teo  |GonCicul Dumert  |Vjw 050, Ty m o05°C 1w | - ] ma
iog | Puak Cumonk 8 T w50 - | 22 | = Py
Hotea: % " )
”’L‘?“m‘.’.‘."é‘fwm‘"* Puds tossing whts bow duty s used. SRR —
1&.Thoss pammeters, shhough pusranieed, 2o 5ot 100% tastedin procducion
H AN S LR
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APPENDIX E

Etecirical Characteristics (LM7805A) (Sortinuod)
Rolar to the dast ciredite. 070 Ty« 125°C, I = 14 V= 108 C; = 0.23uF, Gy = CuipF, urlues otherwise spacified.

symbol Parametar Conditions Min. | Typ. | max. | unit
Ny [Cupu Vohiage T;=:28'C Iy ED &4 v
L= EmAto 14, Py < 15W, 48 &0 5.2
Vi = 7.5V 10 20%
Ragine |Uins Ragulitam?®l | ¥, = 7.5% 10 25¥, = SOOMA po EC | s00 | mv
Wy =8V10 12V - 30 | s00
Tj=s22C Vy = 7.3V 0 20V - B0 50.0
Vi =8V 1o 12V - 186 | as0
Fegoad |Load Regulaticnl™ [T, = 425°C, g =EmAto 1.58 - 20 100 v
L= EmAto 14 - ) 100
1= Z50MA 1 F50MA - 40 | s00
13 |Quiscent Curmeat T =+25C - 50 6.0 mA
aly  |Guiescent Curreat = Ematn 14 - - 05 mA
[hange V) = 8V'10 25V, (5, = S00MA = & 0.8
Wi = 7.8V 10 20V, Ty w +25°C - - 0.9
2VpfaT |Ouput Wohtage D™ | L= Ema. = 08 = miC
Vi |Cupthlose Volage |1=10Hz 1o 100H-E, T, = +25°C = teo | - | wevg
RA  [RppkRsjsction?™  [{w 120Hz, lo = 500ma, GasVio 18V | - £8.0 - &
Vonpo |Dropout Velinga In= 14, Ty =425°C = 20 - v
o | Oup Resigtancd®  |1a ¥z R TN mn
ke |Shom CirevitCumant | V) w28V T, @ +25'C - 250 - mA
I |Poak Cumentl Ty =485C = 2.2 - A

Hobes:

low duty is used.

19. Lood and ine readaticn are speciicd ol constont junciion emparatura Changes in W dus 1o heating sffectz must
be takeninio account separataly Pulss tasting w i

29.Thsae pammetsrs, abhough guaranbssd, are mot 100%teated in production.

LWPOOCLMTENX A Paw. 1.0
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APPENDIX E

Electrical Characteristics (LMT7806A) (Continued)
Rolar 1o tha dast cirouits 0°C 2 T 2 125°C, lg = 14, V)= 11V Cy = Du830F, Gy = Q1uF, unlews otherwisa epecifiod.

Symbol Parameter Conditions M | Typ. | Max. | unit
Vg |CutputVoage Ty= 425'C ez | en | &g2 ¥
lg= SmAto 14, Pos 15W, €7 | 60 | B24
V=86V 10 21W
Pagliny | Line Regulationt®’} V)= 8.6V 10 25V, (g = 500mA - 50 | €00 | mV
V=0 1o 13V = 30 | K00
Tym 250 V=W w2V - 50 | 800
Vi=o¥ 1o 18¥ - 15 | a00
Paglood | Losd Ragubtion® Y Ty=<25°C lg= Smats 1.4 - g0 | 100 | mV
I = Bma 014 - 0.0 100
1g = 250m to TE0MA - sn | sco
Iy |Cuiascent Cumant Ty = 25C - 43 6.0 mA
dy | QuisscentCumrantChanga |lg = SmAt 14 - - 05 mA
W)= 15V 0 25V, g = 500Mt - - 0.8
Vim BEVIG 21 Ti» 425°C - - 0.8
INAT |OutputVokags Drittrs [1g = Smk ~ |8 | - |meC
V| Cutput Neizs Voliage FritHz fo 1000k, Ty = +25C - 100 - | WA
PR | Aippls Rujaction ] i =120Hz, ko ECOOA, W= OV 109GV | - | @50 | - a6
Vonop | DropoutVokags lo=18T; = 4+25C - 29 - ¥
o |OutputResitance?d  [1-1kHz - e[ - |
lgg [ Short Circuk Curnent V)= 35V, T, = 250 - 250 - mA
x| Ponk Cumernd® Ti= w250 - |22 | - | a
Hobes:

21.Lewd and fne alicn ore ppscdicd ot oonstant junction emparatuna Changes inVa dus 16 heating effeciz must
be taksninta ':cgo:m ueparatuly Purs testing with low duty is used. ™

22, Thiae paramebors, akhough guarantesd, are not 100%dested in production.

13 wwew daar el coes.
LIPE00CLIMTEXKA Row. 1.0
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APPENDIX E

Electrical Characteristics (LMT7808BA) (Corvinued)
Raler to 1he tost cirouits 070 < Ty < 125°C, Iy = 14 V= 14 §) = G23uF, Cg = AR, unlass othurwisa cpechied.

Symbod Parameter Tondticns Win. | Typ. | Max. | unft
Vo |Ouput¥ahiage Ty =425'C T84 80 (31 v
lo=Emato 14, Py x 15W, b 80 83
V= 106V to 23V
Regie | Line Rogulaion @] V= 106V 1o 057, 1 = S00MA. 5 60 | eao | mv
Vi 14V o 17 - an 1143
Ty =+25'C  |Vj= 104V 10 22V - L) BO.0
W= 11V 117V - 20 40.0
Raghad | Lood Rogulation e T) = +25°C, I = SmMA Lo 1,64 = 120 | 1o | mW
I = SmA o 1A - 120 100
Iy = 250mit o TSOMA - 50 0.0
Ilp  |Quicocant Current Ty =25°C - 50 &0 mh
4ly | Ouikscent Current Changs [l « SmA 1A - - s m&
Vj= 11V 1o 28V, | = SCCmA. - - -1
Wym 10.€V to 29V, Ty w 425°C - - <33
AT |OuputVelinge DA |lg = SmA = 0.8 - | mwC
Vn  |OupuiNowe Vologs f = 10 10 100Kk, Ty =225°C - 100 - WV
RR |Rippls Rejecticnt ™ 1 = 120Hz, In = SCOmA, = «@n - &8
V= 11.E¥ to 215V
Vigmop | Cropout Weltage Ipom 18, Ty =a28C - 20 - v
o |OupuiRosistancg®d  [1=1kHz = 150 = ma
Isg: | Shont Creuit Cumsnt Wi GEN Ta = 42570 - 250 - mA
leg Paak Currente™ Ty =+25'C = 22 & A
Hotos:

23, Loed and ine regudatizn ara speciied at conztant junction fompamiurs, Changaz in Yy due 1o heating sffectz must
e 1zkoninio sotount separatoly Pulse tosting with low duty is used,
4. These paramaters, akheugh gusrentsad, are nat 100% tested in predhuction.

14 st dsiori e
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APPENDIX E

Electrical Characteristics (LMTBOOA) (Cortinued
Rafer 1o tha test cirauits 000 2 T« 126°C, Ig = 14, ¥} = 15Y, C; = 0.33uF, Cj = t1uF;, uniues otharwisa speciiod.

[ Symbol Parametet Conditions Win. | Tgp. | Max. | Gnits
Vg |OupuiVoltage Ty=aS5'C sg2 | oo | wie v
Ig=Ema to 14, Py 2 15W, 88 | oo | ass
¥y 1.2 1o 24¥
Reglns [Line RegulationBY Vi= 1.7 1o 25V, Iy = S00mA. - & 0.0 m¥
Vi= 128 t 10V - 40 | 480
Ty 258'C |Vy= 11.54 10 247 = &0 | oo
Vi= 126V 10 10V - 20 | 450
Reghoad |Load Regulatizni=; Ti=<25°C, lg = 5mA Io 1.54 - 20 | 10c | mv
lg=EmAtc 1A - 1zG | 100
Iy = SEOMA b 750mA - 50 | swo
Ie Quisscart Cument Tym 428°C - 50 Bl mA
g Quisacent Coment Changs |lc = &mAto 14 - - (1 mA
Wy = 12 0 25V, b = S00ma. - - o
Ve 117V 10.26Y, Ty w 225°C - - oe
AW/aT |Ouiput Voltage Drit®™® [l =sma - 1.0 - méC
Wk |Oupul Hoise Vokape o 10Hz 10 100MHE, Ta = +25°C - 190 - IS
PR |FippleRagation™™ [ =120Hz, I3 = s00ma, ~ | 2o - 4B
Wy 12V 1o 22V
Vopoo | Dropout Voltoge lg= 14, T; =+25°C - z0 = v
o |Duput Resistrca® | [1=1kHz = 7.0 = ma
lg | Shori Circuit Cumant Wy 32V, Ty, = <250 - =0 - ma
Irg  |PoakCurcalidl Ty=<2sC - 22 - A
Hiotos:

25, Lead and ina ragulation are speciicd of coretant junction lmparatura Changas in Yy due to henting efferts muzt
b tuksninte account ssparataly Pulss tsating with low duty is used.
24, Theas pasametsrz, athough auarantesd, ara naf 100% tested in productizn

1% WL LI e Y See
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soembod obelion sARS0 VL IAHUHSLE VXXSLNTVAXSAT



APPENDIX E

Elactrical Charactoristics (LUTSTDA) iCorkinusd}
Rakit 1o tho ot choits, 0°C < Ty« 25T, o w 14 Vio 184 C = C335F, Gy = G106 urlass athorwiso spechind,

Jormiey efiClion OISO V1 JRLUNALE YXXBUTVXXNT

Symbol | Paraeelst Condlions Win. ] Typ. | Hax. ] Units
Vo |OuputVelings Tym 4250 s | oo | 1ax | ¥
{?-mum%nm % | o5 | 164
- 138Y to 2N
Fegne |Line Hegoriied 1] %-m - 5 ] 166 | =%
V= 1V 0 20V - 0 | 006
Tt [Ge1oiv02sV | - | 80 | 166
w18V 2V - 35 500
Togioad |Lcod REQUIIERIT [Ty m 425k Iy = BIAA 10 1.5A -~ | 1A | 10 | mr
To = SBAL0 1A - ] 2o | 10
1= 230mA L0 TEOmA. - 35 00
P T B Y 1% ] w0 |
2g  |QueecertCumat  |lg = SmAls 1A - = s | mA
Chargs Vim 1257 10 55V, U = S00MA = U Y
Yy 137 102688, Ty » o 25°C - - G5
SWefaT |Oupul Volioge DRAEH |1 w Sk - 1 a0 | - o |
Ve [Oupuitbobevolage |Tx 10HE I 100KHE, T, = +25C T 0p | = | g |
BR [Fppte Fojecionl®]  |Tm 130Hz. low S50k, Gw 810 340] = | 43D | = B ]
Yopap  |Oropot Voliage -l&r;-&‘h - 20 - v
o |OvpHPactue s |fwikiz -~ { o | - rsy
Yoo |SheR CrouCamant | Vym 054 T m 225G T T
oy |Peck Cumentill  [Tjw s28C - 1 82 | - Iy
Hetos;
e e T L —
8. Those 6 he i

LATEOCLM R Fav 1.8
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APPENDIX E

Electrical Characteristics (LMT812A} (Continued)
Rader 10 the fact circuits 0°2 < Ty« 128°C, |g = 14, V= 194 C) » 0.28pF, Gy = C.10F unloss otharwiss spechied.

Symbal Parameter Covittions Min. Typ. Max. | Unlls
Vo  |Duputicitage Ty= 425°C 1.7 | 120 | 1225 v
lg = SmAto 14, P £ 15W, 115 120 128
V= 14.68Y o 27V
Fegine | Una Reguidiona¥ V= 14,8V to BOV, g, = S00ms, = 00 | 1@ | W
V(= 16V to 22V - 49 120
Ti=25°C |Vj=145Vt027V - 100 120
Wi =18V 1022V - 30 .0
Regoad | Load Regulalion™ T =250, I = SmAtz 1.5A - 120 | 100 | mv
lg=5mAto 14 - 120 100
1 = 250mA b TE0MA - 5.0 500
lg | Quisscent Current T, =<25C - X €0 mA
Ay |Quisscent Current Chonge {lo = SmAto 1A - - as mA
V= 14V 10 27V Iy, = S00ms - - (2]
1= 15V 10 B0V, Ty = «25°C - - 08
AVAT | Cuput Veltage DAt i = 5mA = KT T
Vy  |Ouiput Noise Vokage = 10Hz 10 100KHz, Ty = +25°C - 100 - | vy
FR | Fippl RajecticnaP™ T=120HE, k= 500mA, = 00 = &
V= 14V to 24V
Yorop | Dropout Woinge lg= 1A T = 455G - 20 - '
1o |Duput Resistencel™ i = 1kHz - 180 - me
leg Short Grcyit Currand Vim 35V Ty = 42350 - 251 - b
log  |Poak Curnont?™ Ty= <250 - 22 = &
Hotae
29.Load and ne reglation are speciied junction terp Changes in ¥ due 10 heating sffectz must

I
be tokan into account weparataly Pulss teeting wih low dutyis used.
30, These porametsrs, akhough guarantssd, era not 100% tested in produciion

i I e S TR
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APPENDIX E

Electrical Characteristics (LMT7815A) [Coninued)
Ratar 1o the toct cireuits. 0°C < T, ¢ 125°C, lg = 1A, V= 23V, C; = 0.23pF, Gy = 0.1uF;, unless stherwise spectied.

Symbol Parsmeder Condilions Min, | Typ. | Max. | Unite
Vo | OuiputVoltage Ty= +25°C 1475 | 160 158 ¥
lg =&mA 114 Pox 15¥ 144 15.0 186
V= 17V o 2N
Pegire |Line Rogulationt Vi« 174V 10 20V, g = 500mA - 100 150 ]
V= 20V to 25V - &0 150
Ty« 425°C [V = 17.6V 10 90V - 110 | 180
V) = 20V o 26V - .0 75.0
Regoad |Load Ragulationt® ! Ty = +25°C. L= EmAID 154 - 120 | tcc | mv
lg =SmaA o 1A - 1zo | 1co
1 = 25DmA 12 750mA. - &O 50.0
g |Qumscsrt Curent Ty= +235°C - X3 €0 mA
4y |Quiescert Current Chonga |y =SmA 2 1A - - o5 ma
V= 175V 12 30V, |p = 500mA - - oe
Yim 125V 15 30 Ty = +25'C - - [

V2T |Oupnvolmge DA |ig = 5ma = a0 .
Vi |Cuipui Hobe Yokage 1= 10Hz 10 100kHz, T, = <25°C - 100 - | nvti
PR |Rippk Refctions F= 120Hz, Ig = S00mA, - @.0 = I

=105V 0285
Vooop  |DropoutVeltage ly=1A, Tyme2sC - 20 - v
o |Ovput Resistancall | f= 1K = 100 - )
lec: Short Circuit Cumant Vim 35V, T = +25°C - 250 = mA
log  [Poak Curronit™ Ty=+25°C - 22 = A
Hotee:
#1.Leed and ine rspdution are speciied ot Junchion tamp Changas in \ due 1o heating sifscis must

e taksninto account ssparately. Pulsetasting with low duty is used.
32, These porameiers, akhcugh guaranbesd, ams not100% tesked in production

1 WA SR TS IO
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APPENDIX E

Etectrical Characteristics (LM7818A) (Cortinued}
Rofar o the test craits, 0T < T3 < 125°C, lg = 1A Vy= 27V, ) = C.23uF, Cg = Cu1uF, unlass otherwins specified.

Symbot Parameter Conditions Min. | Typ | Max. | Unhts
Vo |Ouput¥Wehiage Ty=+25C 1764 | 180 | 1838 [ ¥
I =SmAto 14, Py < 15%, 17.3 180 18.7
V=2tV 2y
Ragino |Lino Reguion V) =21V 10 33Y, I = 5P0mA = 150 | 180 | m¥
V=21V 033V - 50 180
Ty=+28C [V 2084 10 39V - 1540 180
V= 244 o 30V - 50 ¥0.0
Raglcad |Lood Regulstiont™} Ty= 4260, by = Emaio 1.54 - 150 100 m¥
Iy = EmAtn 1A - 150 100
1y = 250mA 15 750mA. - 70 &0
Ig Quicsoant Current Tym 280 - £2 8.0 mA,
Ay |Quiscoant Current Changs | by = SmAto 14 - - 05 mA
Yy =12V 053V, lg =500mA - - 0.8
W =12V 15 35W, Ty = 525°C - - 0.8
NgaT |Output Vohiage Drit™ = sma - ET) - | m¥eC
Vi Ouput Hoise Volape {= 10Hzto 100kHz, Ty = 425°C - 100 - WG
RR  |Fippk Rajecticnt™ 1= 120Hz, lo = 500ma, - 5.0 - dB
Wy =22V o 2V
Veace | Dropaut Velinge g =14,T = +25°C & 20 = v
tp  |Ouiput Resistarce®Y t= 1Kk - 19.0 - ey
[553 Short Circuit Cumront ¥ = 85V, Tp = 425°C . 250 - ma
e  |Pesk CurrartP4 Ty=+25°C - 22 - A
Hotes:

2. Lead and lne regudstizn are specficd ot constant juncion fampamture. Changas in Vg due 1o heating sffectz must
be toksnvinto account seperaiolt Pulsstsating with low duty is used.
34. Thees parameters, akhough guarantead, 2ra pt 100% festad in productizn
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APPENDIX E

S AP rcy i st
Symbal Fartaraetar Conditions i, | Typ. | Max, | Unfte
Vo |CuputVoliags Tjw 250 25 | MO | W5 | ¥
lgw SmAto 14, P 151X, 230 20 | 20
Wym 275V 10 300
Fegheo | Une Bagdotioniyy TPV 1 B0V, Ly = oaTvh, - 166 | 40 | WY
Vim 31V 88V - &0 240
Tyme25C G200 | - | 180 | 20
Vi = 96V 10 26V - €0 ©w
Regload | Lead Regulaion T s25°C, lg= SMA 15 1.6A - | 986 | 100 | w¥
o« Smato 1A —~ ] 180 | 0
. o= 250mA to THCmA = 70 | 8o
L e Tument Ty 250 - &t | 80 | ma
A |Ouisscent Cursnt Changs [ ig = SmA te 1A - - | 05 | mA
Vy o 2787 1688V, 1, = S00mA = - | oa
Vw2786 w38 Ty w o250 - - o8
SNGAT |Cusput Vciags DEIPS |1« St - | A5 | - |wec
Vi [Cuputlcise Voltuge |1 100G b (80RHZ Ty = +25°C ~ 10 | ~ | aes]
RR | Ripgle Rejoctor !-mﬁﬁ.b- - ] 6| = |
Vi~ 28Y o
Vegop | Dropout Volage lg= 1A Tym s25°C - 20 - v
1o |Cubpet Resistance®d  |Fw {kH - | o | - | e
isc | Short Ciacuk Garreot V= 35Y, Tam25C - | 280 | -~ | wA
e | PeakCumanto¥ T =25 U P T Ry
Hotes:
u?&&augjﬂmv&wﬁdu Mwm tampartora Changos in Vi dus ts hesding elfects sus)
3. Thave p ugh g o t0a not 100% sextedin preduction.
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APPENDIX E

. Typical Appiications
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Figume 10, Fixed Outpist Reguiator
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Mechanical Dimenslons
Dimarsicns i milfnadors
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APPENDIX F

MPS2222, MPS2222A

MU 3 Prsstacead Dunvine
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5 Tk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok ok ok ok ok ok ok ok b ok ok ok ok ok ok ok ok ok ok b ok ok ok ok Sk ok b ok b ok

'*#  Name : UNTITLED.BAS ®
'* Author : [select VIEW...EDITOR OPTIONS] ®
'+ Notice : Copyright (c) 2009 [select VIEW...EDITOR OPTIONS] *
" * : All Rights Reserved L
'* Date : 11/22/2009 #
'* Version : 1.0 &
'* Notes ®
L 4 : *
Fohkh kb h bbbk h bk kbbb bbb kb bbbk b b b b ok bk ok kA A bbb kb b b b b kb kb ok kb ok bk d ok ok ok ot

DEFINE OSC 8 ; oscillator 8mhz
adconl=%00000111

SER1 VAR PORTB.3 ; port B3 as servo motor 1
SER2 VAR PORTB.4 ; port B4 as servo motor 2
SER3 VAR PORTB.5 ; port B5 as servo motor 3
I VAR WORD s I as word [0-255]
TRISB.3=0 ; port B3 as output
TRISB.4=0 ; port B4 as output
TRISB.5=0 ; port B5 as output

actl A VAR porta.0

TRISA.0=0

actl_B VAR porta.l

TRISA.1=0

act2_A VAR portb.7

TRISB.7=0

act2 B VAR portb.6

TRISB.6=0

MAIN:

FOR I=0 TO 50 2 count I from 0 to 50 [total loop 51 times]
LOW actl A ; low at actuator 1
LOW act2_A ;s low at actuator 2
HIGH SERI1 ; high at servo motor 1
HIGH SER2 ; high at servo motor 2
HIGH SER3 ; high at servo motor 3
PAUSEUS 1384
LOW SER3 ; low servo motor 1
PAUSEUS 596
LOW SER1 ; low servo motor 1
LOW SER2 ; low servo motor 2
PAUSEUS 18020 2
NEXT I ; total delay 20ms then goto next count

FOR I=0 TO 50 s count I from 0 to 50 [total loop 51 times]




G:\PSM(LATEST) .pbp

HIGH SERI
HIGH SER2
HIGH SER3
PAUSEUS 800
LOW SERI1
PAUSEUS 584
LOW SER3
PAUSEUS 596
LOW SER1
PAUSEUS 18020

NEXT I

FOR I=0 TO 50

HIGH actl_B
LOW act2 A
HIGH SER1
HIGH SER2
HIGH SER3
PAUSEUS 1390
LOW SER3
PAUSEUS 590
LOW SER1
LOW SER2
PAUSEUS 18020

NEXT I

FOR I=0 TO 150

LOW actl A
LOW act2_A
HIGH SERIL
HIGH SER2
HIGH SER3
PAUSEUS 1384
LOW SER3
PAUSEUS 596
LOW SER1

LOW SER2
PAUSEUS 18020

NEXT I

FOR I=0 TO 50

HIGH SERI
HIGH SER2
HIGH SER3
PAUSEUS 1891
LOW SER3

Ne Ne N N5, W

Ne Yo Yo N N

Ne Yo Yo N,

low at servo motor 1
high at servo motor 2
high at servo motor 3
low servo motor 1

low servo motor 1

low servo motor 1

total delay 20ms then goto next count

count I from 0 to 50 [total loop 51 times]

; high actuator 1
; low actuator 2
high at servo motor 1
high at servo motor 2
high at servo motor 3

low servo motor 1
low servo motor 1

low servo motor 1

; total delay 20ms then goto next count
; count I from 0 to 150 [total loop 151 times]
low at actuator 1

low at actuator 2

high at servo motor 1

high at servo motor 2

high at servo motor 3

low servo motor 1

low servo motor 1
low servo motor 2

total delay 20ms then goto next count

count I from 0 to 50 [total loop 51 times]
low at servo motor 1

high at servo motor 2

high at servo motor 3

low servo motor 1
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PAUSEUS 596 ;
HIGH SERI ; high servo motor 1
HIGH SER2 ; high servo motor 2
PAUSEUS 17513
NEXT I ; total delay 20ms then goto next count
FOR I=0 TO 50 ; count I from 0 to 50 [total loop 51 times]
HIGH act2_B ; high at actuator 2
HIGH actl B ; high at actuator 1
HIGH SERI1 ; high at servo motor 1
HIGH SER2 ; high at servo motor 2
HIGH SER3 ; high at servo motor 3
PAUSEUS 1384
LOW SER3 ; low servo motor 3
PAUSEUS 596
LOW SER1 ; low servo motor 1
LOW SER2 ; low servo motor 2
PAUSEUS 18020 2
NEXT I ; total delay 20ms then goto next count

GOTO MAIN
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Table 1:Standard ASCII Character Set [from PicBasic Pro Compiler, microEngineering

Lab, Inc.

Dacimal | Ha Diwlay || Decimal | Ha Displayf || Decmal | Ha Display
x Ky X Ky % Kay

a2 20 Space 64 40 @ 86 s
a3 24 | 65 41 A o7 51 a
34 22 » B5 42 B %8 &2 b
as 23 # &7 a3 c b ] & e
38 24 =) 44 D 100 &4 o
a7 25 % =] 45 E 101 65 8
38 26 & E) 46 F [+ &5 f
ag 27 . 74 47 L] 103 &7 o
a0 28 { T2 43 H j0d (=23 h
44 29 H 73 48 1 05 ] i
42 24 | * 74 an | J 106 A i
43 2B * 75 4B K 107 6B k
a4 2C . 75 4C L 108 &6C I
45 2D - 7T 4D M 109 &D m
45 2E 78 4E N 110 &E n
47 2F ! 78 4F O b 6F a
48 t'e} 0 80 5 P 112 70 P
42 31 1 a1 51 o 113 71 [+
50 a2 2 a2 52 R 114 72 r
51 a8 <] a3 53 S 115 73 s
&2 34 4 &4 54 T 116 74 1
53 as 5 a5 55 u 117 78 u
54 25 & a8 56 v 118 76 ¥
55 a7 7 &7 57 wW 118 77 w




% 8 a8 54 120 78 |x
57 a9 a9 58 124 78 |y
58 an 80 5A 122 7A |z
5 3B 91 58 123 7B |
& ac 82 5 424 7€ ||
61 3D ) 50 125 |}
&2 aE 84 SE 125 7E |~
& aF 85 5F 127 7F | DEL
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