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Abstract

EV tracking network and display system is the project that developed for ring network by
brings wireless technology to apply wiih this project for get latitude and longitude from EV
tracking via GPS and wircless communication project to microcontroller. Moreover this project
able to displays electric vehicle's latitude and longitude in two ways such as displays on Naresuan
university map by plug-in LED into each station that electric vehicle arrived in the map. In
addition, this project can display vehicle’s latilude and longitude on website by virtual real time
graphic user interface. Core concepts of this project include two parts. First is receiving electric
vehicle’s latitude and longitude and second part is monitoring electric vehicle’s latitude and
longimde on the map and website. In summary, this project is crealed for electric vehicle nser will

get more convenience in Naresuan university transportation service.
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- VB.NET Slunnfinemnuinin Visual Basic Tunessu 6.0
. o a o . & g . & o .
- IScript.net I UATHINAIUINI0IN Tscript H3Y TavaScript TUoIFUv09 Microsoft

2.2.2 Base Classes Library

)
Q

. 3 o & ' LI} & ' o
Library WunlFsuerillongamdsdisogilden q hitndnn dedmngeihiyaide
i roef o ar g.r 2=y ' ° =
Adealgeuediulisd duiufaldfaduwniosdnnsanuazainlums@euTilsunsy 39
1 X [} 1 1 & = o
Library Tun1w1019 9 daulnalezeglugduny’ig include uaduily Asp dsiuil library fifle
) & 2 Y A Aa ' i & ] o '
component 9174 ] 1111949 Faneuszuy NET vza519denGenauilu Library Wiy i1 1
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2.2.3 Common Language Runtime (CLR)

- A 1 A Y A A 4 e
Tuihided@agunuozigavesszuy NET 1A Mz CLR fiTifimdhiild

o a A [y 3 o o) = v ¥ 2 A
Ysunsuii@ouinundaonmiang iy natsdunvisluvinasgiu@srfunanue aiden

{1 4 . &5 A = o 1
2NN Intermediate  language  (IL)  wuilodesnishoziullsunsula CLR  Aiiles
A Aw (= | [ o r ot ¥ a & o a
AFIVFABIATOINTUNTANIZWIAdoUNITHINTY e vdsntunszaoundilluTuunsui
1 a ‘i a’a o 1 1 =
muEausomsuveuase i mldmamse ldnuTlsunsude o ldetnlilszansnm

igaluudaziaio [2]

2.3 ASP.NET

loanenaliia (Banqy: ASP.NET) AomaTuTaddmiuianndulsd Suuelwimsy
washuedia Fuiludaunilwosneniiamisuiidn wannlaolulnsaew

ASPNET (Shufusan Active Server Pages (ASP) 131 ASPNET 1uvz1$%emunin
AsP uansaeama Tu Tadfunandnfuetraduss Tavh Insvoniinlda®1a ASP.NET Suun
T¥uMIAUUFIUDIN Common Language Runtime (CLR) $Qﬁ11ﬁi§’ﬁ’mu1mmmtﬁﬂ al¥nunlad
I&TiseciuTnonoaiamlsuinm i uaz VBNET iiudy degtiujusigafio ASPNET 2.0

3 'meg:'lu NET Framework 2.0, {16 .NET Framework 3.0.
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ASP.NET 1.0 ldsemnludounuaiius w.d. 2545 (0.5, 2002) wionriy Visual Studio
NET 2002 Tutfoummou w.el. 2546 ASPNET 1.1 1u'ldeonuinfousy Visal Studio NET
2003 (o211 7 ngAfnuu 1A, 2548 ASPNET 2.0 Idoonumousy Visual Studio 2005 1oz
SQL Server 2005. 3]
2.3.1 M1 CH
A1%9151] (C# Programming Language) fluntnTlsunsudeingrinuuseniin
msui3in Wen Tasusiin lyTnsseriunzil Anders Hejlsberg ifluriamih Insems Taofisngiu
nandandmmeniuioy o (Jasswznuuea Mueze11) TaoiTagiunmndanili
MYMIIUT0951TAv ECMA uag 1SO
232 pliunivd Asex
AspX hiogluyn Iduosnuurody AseNET Taovialdugalundesiisia
WUy HTML W0 XHTML 318haugluuuredu wiediomlumindy uazludmvesidab
owszeglumilifoaduluuiianioudon <% — a1y - % (laolunsdliivsadroy
maTuTaiilFianniu ed PP uas 15P) viousnayluvih Idneonu1s1emn (Code behind)
ASPNET sos5uniifenIdnlunssindoduianualylid asex  uddsthnudlussal

ez [3]

° d
2.4 MU vesUnsamieg
2.4.1 voialulnsneulnsioed STM23F103/128
¥
TuTnsaeuInsamefsiinililuluTasnouTnsaaeinszgn ARM Taeld 1 Fougo
a y o & a - A
WIRNe 1.25 midelunsviia IoMPs/MHEz)  dailuluTasnou Insaaesndanuainnse
= é = o ~ 1 ) 1 d ] o 1 [ ~
wazdsziniamgedsluasegadadussiivais q ju uazudazjutezudailuguden « n

nawdl dmiumahauveslnssnuiiss@onldlyTnsaou Tnsamesju STAMP STM32F103
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T
QA 2y o W
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Iwdaand Usz@niamge uazdiuluTnsneuInsamed 32 Bit
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iMi0n UYL Flash ¥u1a 128 Kbytes
Tlugamlasdyanuourdenilu@dnes (ADC) v1a 12 T S 16 Fea
112995 RTC(Real Time Clock) #Wi®3 XTAL m 32.768KHz La Battery Backup
il 48 Bit GPIO W¥ou 5V-Tolerant Avfutlszyndens q Tnvdase

b
msAedisdoyaoynsuilfiuy UART  (Universal Asynchronous Receiver

Transmitters) Y30 RS232, CAN tazuuy I°C Hludy [4]
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PB! FRCIHLLSARTS JXTDD (HY (—35
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] ¥ssa LVSPIT_SEKUSARTM ETSTOL THIN 35
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2.52 3NN IIVVUIY (Shunt Regulator)

[~ 4 ¥ o = ar [ [T | o 9 ] o
Fngaweituyve ldvdnmsfeinunssudussiuae Tdnumiey 2 dan
1 e & A 4 A T A o s 8 3 Y ' ow o @ e
aenuuuvenINTIalnsFeNAsBURANA9EY IHus W uAnATouTE I NAIA UMY 2 62 T
r T a A o Z s L T & Aw A yrj o o [
Al (nsdifidivosdamuniuna 2 a1 luminy Faziidhedinddaednmiluds
» 1 »
aunmuanisolfuamldoalia Suhlfisldnnwmedndidesns uddngamesuuyil

= | I Y A 1oar 9 = H ' o

s limdusuveynsy essinlues Idiszueshidadmuhaonludovuiudulees

9379 Ausld Sohldlinszuamiosas degli 2.7

Iin Io

Vin Rs Vo
Rp

514 2.7 usasdnuazveaE AQIEMBTHULYINY

253 ladSngrame samumiintisnssdunsii
. d 3 - y
loddngameimuna1d 1 uIasanuiiiluledviiaoynsy Taslulnseauile1¥
=i 1 ~ A
leFsnpuames 2 nuufe 7805 uay LM1117 Taw 7805 fivieg 3 w1 Tavvuisnie Indunn i
= o 1 i
aoudunsng wazvifiawdwerdya dou M7 szldvwsmdiuning niweuily
o a g = & = gr Y ] LY =i ] 3 ~
e Mnamudune 3 ledrdoiavztiousiaunineudiened
= 4 A 9 1 r ] o A A
was leFsgramesuuumuilsnuneidesreglnssimeuenfiuduin wazly
¥ Ao Y o o o o tu 4 w
msdenIshAAIsdeanivlszediiianseladuuin 10 Tulaswhia 1 suieiloaduns
A o = 2 d 08 ¥ =t = ¢ et
nyzenveanszuaiinmige Futluawmgivhlisesnaosnm uazfiodyeniinssus
A -1 1 1 o Y o o § 1 o & 3
fneudnisuognoaunis uasnasaresunulizynlianlszua 100 TuTashiaduluiiie

" a a A X o o {
wwtinszuaiinnuideumngau wazllestumsnszannvesTnldde dagilh 2.8



14

171 2.8 nmveslodEngramoSuuumun

2.5.4 To#lSuszAunssiu MAX232

ledFusyauusedn Max232 ilule@niiv 16 vinldimiilumsivdedeya
WUVOYNTY (serial) sErdngUnsalnidanauyuy TTL/CMOS funein rs232 Tauledsy
sEAUNS N MAX232 Tgeanilumsiudeyatuvoynsyeg 2 s0an1e uazligoanilunisda
Y ) 1 =& s a = ar a
doyauvueynsuay 2 goan1 FanieluleFazi12995MIuT 90U (voltage double) HAZINITOU
~d s # d' =) ar o 9/ d. A 1 ar o o
ASANTIAY (voltage inverter) 1A0712993M 590Uz NN lunisiiuanuandndvin 5 1an

o
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TOP VIEW o L f e
" - — 16
¢ [1] mE L TN oo A EA T
ci=lE ] WSVT0 21V
v [2] [15] Gt G- VOLTAGE DOURER
Ct- T EfC W io B -10¥
=] Avman 1] o C2m Sles. VOUIAGE MWERTER | [ S 4
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oz [5] swczsza |12l fow
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T2 T 10] 72 TIL/CMOS
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DIP/SO 120 Rioxn 113
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0 10 10 14 10
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Dlagrams continued In the full data sheet
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3.2 MivenuuugUnuuveitorya (Data package)
oy ﬁ“!%lﬂuwaﬁ’uqﬂ%mnTﬂsqa1unﬁﬁﬂnmm'MWﬂmmswuanﬁumﬂaﬁﬁ’ﬂim

uavtmmmw‘lsmﬂTﬂawﬂmyaﬂ S 16 fasnus Taouladudadl

}1-| |-----1 byte-----| |--3 byteg--  |-=----~ 2 bytes || 2 bytes—-—--] |------ 3 bytes--- |-1-|

Latitude : CE T : ‘ (HRGESTTT | \n

g 3.3 a'1J1L1J1Jf-lmuaﬂﬂumi%ﬂmﬂumimw

o

Tagwnavesdoyavziniaiudail
s flwwa 1oyte Wiudududuvesdoymiu
Station_Label v 1 byle ¥lunisuaamaiithouaassa
Car_ID Hluuia 3 bytes Ilumsszyiniiusedula
Latitude  flvuin 2 bytes 19 Tumniuanziye
Longitude  Huu1a 2 bytes 1 lumsifusiaaiya
Checksum  H11A 3 bytes 1 lumsasrnaaunmgniesrsitoya

a1 byte I lumsnusznindoya

¥
w fum 1 byte MRFudmgaiovesdoymiu 4



13
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Web Application
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[2]

(3]
[4]

[5]

Y =
19NA1T91394

Tnseadranieviwnouiiunes. Fududle famau 2554,

210 hitp://blog.cste.ac.th/node/126.

NET Framework fiooz'ls. fufuiile emn 2554,

911 http://www.sapaan.net/forum/programming-community/net-framework-xiidaa-
aooeaoaadcoaeon -acaoadaaaliaadeioiacoaaoeo.

ASP, NET, Aufuile f9win 2554, 110 hitp:/th.wikipedia.org/wiki/atonfinantin,
gilemsldamuveialulasneulnsaiaeiju ET-ARM STAMP  STM32 (Cortex-M3).
Ruduiilo amany 2554, 910 hitp//www.ett.co.th/product/ARM/manET-STAMP-
STM32.pdf.

STM32F103RBT6 - Performance line, ARM-based 32-bit MCU with Flash, USB, CAN,
seven 16-bit timers, two ADCs and nine communication interfaces — STMicroelectronics.
Retrieved Awgpst , 2011, from http://pdfl.alldatasheet.com/datasheet-pdfiview/201599/

STMICROELECTRONICS/STM32F103RBT6.htmt,
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int main()

while{1}{
//copy key is recieved from USART_2 to RxDataBuffer
RxDataBuff = GetKeyUart2();

//check key is recieved is not null
if(RxDataBuff 1= @}{

GPI0_SetBits(GPIOB, GPIO Pin_14);
}

//vwhen data package is carry Station, CarlID, Lat, Long
if((nData2 == @ && RxDataBuff == 'S"') |] ((1 <= nData2) && ( nData2 < 15))){
GPI0_SetBits{GPIOB, GPIO Pin_13);
RxUart2[nPata2] = RxDataBuff;
SysTick_CounterCmd(SysTick_ Counter_Disable);
nData2 = nData2 + 1;
GPIO ResetBits(GPIOB, GPIO_Pin_13};
}

if{nData2 >= 15){ //when recieve the car-package complete
GPIO SetBits(GPYOB, GPIOC Pin_15);
CarLabel2 = ((short)RxUart2[2] + (short)RxUart2[3] + (short)RxUart2[4]) - 166;
StatusCar[CarLabel2] = RxUart2[1];

nData2 = @;

DisplayLED();

if(Rxvart2[1] = thisStation}{
//DelayuS(588800);
sendDataUART2();

}

else{

RxUart2[1] = 9;

1
GPI0_ResetBits{GPIOB, GPIO Pin_i5);
GPI0_ResetBits{GPIOB, GPIO Pin_14);
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void DisplayLED{}{
//A=8,B=9, C=18
for{int n = @; n < 25; n = n+l){
if(StatusCar[n] == 'A"){
GPIO_SetBits(GPIOB, GPIO_Pin_8);

}
if{StatusCar[n] == 'B'){
GPI0_SetBits(GPIOB, GPIO_Pin_9);

}
if(StatusCar[n] == "C"){
GPIO_SetBits(GPIOB,
GPIO Pin_1@);
}
}
}
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void sendDataUART2(){
ug 1i;
for{i=08; 1 < 16; i = 1+1){
SendCharUart2(RxUart2[1i]);
}
}
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<script type="text/javascript”>

// Set timeout to call page method.
setInterval{nextPicture, 580);

// Call page method to get data and call function to show image.
function nextPicture() {

PageMethods . readTextFile(OnMyMethodComplete);
} :

// Read data and call image by send data to plot page.
function OnMyMethodComplete(result, userContext, methodName) {

document.getElementById("Imagel™).src = "plotMap.aspx?" + result;

<fscripty

¢ 2 A
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mX = 1948.853579;
mY = 1888.78427;

ccX = =348.111959;
ccY = =-125.550356;

cid = Car_ID;
lat = Car_Lat - 4;
Ing = Car_Long - 1;

// Find x and y from latitude and longitude
inputX = 1044 - (int)Math.Round{my * lat + ccY, @};
inputy = 782 - (int)Math.Round{(mX * 1lng + ccX, @);
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// Create bitmap for Map and Plot
Bitmap bmp = new Bitmap(Properties.Resources.MapNUGG2);
int height = bmp.Height;
int width = bmp.Width;
Graphics g = Graphics.FromImage(bmp);
g.TextRenderingHint = TextRenderingHint.AntiAlias;
//g.Clear(Color.Orange);
g.DrawRectangle(Pens.White, 1, 1, width - 3, height - 3);
g.DrawRectangle{Pens.Gray, 2, 2, width - 3, height - 3};
g.DrawRectangle{Pens.Black, @, 8, width, height);
Jf e e e e e 1/

// Plot electric vehicle position on Map.
g.DrawPolygon(penl, poly);
g.Drawstring(cidl, new Font("Tahoma", 15, FontStyle.Bold),
Brushes,Red, inputX - 22, inputY + 19);
g.FillPolygon(blueBrush, poly);

Response.ContentType = "image/gif";
bmp.Save{Response.OutputStream, ImageFormat.Gif);
g.Dispose();

bmp.Dispose();

Response.End();
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siwazunvadIasneuInsaass ARM STM32F103 Cortex-M3

.fj?mmﬂ{nuua&a'lu'iﬁiﬂ‘a\ﬁﬁﬁnaEsju ET-ARM STAKP STM3Z (Cortex-M3) IETT

AMANTIAIRIUETA 5U ET-ARM STAMP S5TM32

L
2

14 MCU 328it Resga ARM Cortex-M3 TUNA B3FinLGFP) 321 "5 Tmicroslectonice”

1% Crystal B.00 MHz + Phacadocked Loop AL} Run #1980 72 MHz tlessiaanadag
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swazpuavedledwunay STM32F103RBT6

71

STM32F103x6

STM32F103x8 STM32F103xB

Performance line, ARM-based 32-bit MCU with Flash, USB, CAN,
seven 16-bit timers, two ADCs and nine communication interfaces

Features

& Core: ARM 32-bit Corlex™-M3 CPU

72 WHz, 90 DMIPS with 1.25 DMIPS/MH2
Single-cycle multiplication and hardware
division

Nested inlerrupt controller with 43
maskable interrupt thannels

Interrupt processing (down lo 6 CPU
cycles) with tail chaining

B Memories

32-t0-128 Kbytea of Flash memory
6-f0-20 Kirytes of SRAM

B Clock, reset and supply management

2.0 to 3.6 V application supply and I/Os
POR, PDR, snd programmable voftage
delector (PVD)

440-16 MHz quartz oscillator

Iniernal 8 MHz factery-trimmed RC
Inlemnal 32 kHz RC

PLL for CPU clock

Dedicated 32 kHz oscillator for RYC with
cakbration

W Lo power

Sleep, Stop and Standby modes
Vgar supply for RTC and backup registers

M 2 x 12-bit, 1 ps AD converters {16-channel)

Conversion range: Dto 3.6V

Pual-sample and hold capabiity
Synchronizable with advanced control timer
Temperature sensor

B DMA

7-channel DMA controller
Peripherals supported: timers, ADC, SPIs,
1’Cs and USARTs

July 2007

Prelminary Data

2 4 Y,

LGFP4D L
7x7mm trtamm

GIP100 BGA100

10x 1¥mm 10 1 10 nw

N Debug mode

Serial wire debug {SWD) & JTAG interfaces

B Up to 80 fast 1O porlg

32/497/80 5 V-olenant /0s

Al mappable on 16 extemal Interrupt
veclors

Atomic read/modifyiwrite operalions

H Upto 7 timers

Up tothree 16-bit imess, each with up to 4
ICIOCPWM or pulse counler

16-bit, 6-channel advanced controf imer:
up to 6 channels for PWM oulput
Dead time generation and emergency
stop

2 x 16-bit watchdog fimers (Independent

and Window)

SysTick timer: a 24-bit downcounter

B Up to 9 communicalion interfaces

Table 1.

Uplo 2 x PG inlerfaces (SMBus/PMBus)
Up 10 3 USARTS (ISO 7816 interface, LIN,
DA capabilily, modem control)

Up to 2 5PIs (18 Mbit's)

CAN inlerface (2.0B Active)

USB 2.0 full epeed interface

Device summary

Relerence

Root part number

STM3IZF109x8 | STMIZF103CE, STM32F103RE

STM3IZF1D2x8

STMIZF103C8, STMI2F1D3RG
STM32F103V8

STM3ZF103xB | STMI2F 103RB STM32F103VB

Revy 2

1207

This 15 pred

change

TN of 3 Pew PO 1 o Salaton. Detals are subjed I
m prodet Oevslopmiard or Lndemaing &y

WRWSLLOM
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Pin descriplions

STMI2F103xx

1007

Figure 3.

STM3I2F103xx performance line LGFP64 pinout
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Figure 4.

STM3I2F103xx performance line LQFP48 pinout
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Description STM3I2F403xx
Figure 1. STM32F103xx performance line block diagram
VOLY, REQ Yon=20240Y
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stazidun lodl L7805

ST

L7800

SERIES

POSITIVE VOLTAGE REGULATORS

» OQUTPUT CURRENT UPTO16A

» OUTPUT VOLTAGESOF 5;5.2;6; 8,859,
12;15;18; 24V

« THERMAL OVERLOAD PROTECTION

« SHORT CIRCUIT PROTECTION

» OQUTPUT TRANSITION SOA PROTECTION

DESCRIPTION

The L7800 series of three-lerminal positive
regulatorsis available in TO-220 TO-220FP TO-3
and D PAK packages and several fixed ouiput
voltages, making it useful in a wide range of
applications. These regulators can provide focal
on-card regulation, eliminaling the distribution
problems associated with single point regulation.
Each iype employs intemal cument limiting,
thermal shut-down and safe area protecfion,
making it essentially indestructible. If adequate
heal sinking is provided, they can deliver oyar 1A
output current. Although designed primarly as
fixed voltage regulators, these devices can be
used with extemal components o oblain
adjustable voliages and currents.

TO-220FP
BLOCK DIAGRAM
BT SERIES QUTAT
1o u"é"'ﬁ"n 2
CLRRENT R 504
GEAERMOR PROTECTION
|
STARTINO ERROR
[allut i VOLTAGE APLINER
THERMAL
PROTECTION
_L GHND
$-d6h 02
November 2000 1725




L7800

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vi BC Inpit Voliage (for Vo=51018V) a5 v
{lorVo = 20,24V) 40 A"
lo Output Currenk Intemnally limited
Pt |Power Dissipation Internally limited
Tep  |Operaiing Junction Temperature Range (for L7800) -55 to 150 o]
(for L7600C) 0 to 150 °c
Tag |Siorage Tempemture Range -65 to 150 e
THERMAL DATA
Symbol Parameter O°PAK | TO-220 | TO220FP | TO3 | Unit
Riy-mse | Thermal Resistance Juncboncase Max 3 3 5 4 “crw
Rinj-amp | Therma Resistance Juncion-ambent  Max 62.5 50 6D a5 crw
CONNECTION DIAGRAM AND ORDERING NUMBERS (top view)
) mmme— LT e DUTPUT
—— QUTPUT
@- f —e— T L T R o] m b GND
' (=== INPUT
Y —— T Py Lo HPUT
>
B~ TS4RN
T0-220 & TO-220FP D’PAK 103
Type TO-220 D’PAK () TO-220FP TO-3 Oulpin Voliage
L7805 L7805T 5V
L7805C L7805V L7805CD2T L78D5CP L7805CT 5V
L7852C L7852CV L7B52CD2T L7852CP L7852CT 5.2v
L7806 L78D6T BY
L7806C L7806CY L7806CD2T L78D6CP L7806CT BY
L7808 L7808T 8V
L7808C L7803CV L7808CD2T L7808CP L78DBCT av
L7885C L7885CY L7885CD2T L7885CP L7885CT 8.ov
L7800C L7809CY L7809CD2T L7805CP L7809CT oy
L7812 L7812T 12
L7812C L7812CV L7B12CD2T L7812CP L7B812CT 12v
L7815 L7815T 15V
L7815C L7815V L7815CD2T L7815CP L7815CT 15V
L7818 L7B1BT 18v
L7818C L7818CY L7818CD2T L7818CP L781BCT 18V
L7820 L7820T 20v
L7820C L7820CY L7820CD2T L7820CP L7820CT 20v
L7824 L7824T 24V
L7824C L7824CV L7824CD2T L7824CP L7824CT 24V

{*) AVAILABLEIN TAPE AND REEL WITH ™-TR" SUFFIX

%
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L7800

APPLICATION CIRCUIT

SCHEMATIC DIAGRAM
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L7800

TEST CIRCUITS
Figure 1 : DC Parameter

Figure 2 : Load Regulation.
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L7800
ELECTRICAL CHARACTERISTICS FOR L7805 {refer to the lesi circuits, Tj=-551o 150 °C,
Vi =10V, I =500 mA, Ci =0.33 uF, Co = 0.1 pF unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo  |Outputvoliege Tj=25% 4.5 5 52 v
Vo  |OutputVolage L=SmAlB1A Pyc15W 4.65 5 535 v

Vi=Blo20V
AVp* |Line Reguiation Vi=7ho25V T=25C 3 50 mv
Vi=Blo12v T)=25% 1 25 Y
AVe* |Load Reguation lb=5101500mA Tj=25°C 100 my
lb=250t0750mA Tj=25°C 25 mv
la  |Quiescent Curent Tj=25°C 6 mA
Aly  |QuiescentCument Change  |1,=5t0 1000 mA 05 mA
Alg  |QuiescentCument Change  [Vi=8lo25V 08 mA
AV, |OuiprtVoltage Dt lb=5mA 05 mv/ree
AT
eN | Output Notse Yoknge B=10Hzto 100KHz T=25°C 40 | pvivo
SVR |Suppy Volage Rejecion Vi=8lo18V T=120Hz 68 dB
Vg  |Dropout Votage lb=1A T=25°C 2 25 v
Ro |OutputResidance i=1KHz 17 mQ
lge | Short Cmit Current V=35V Tj=25°C 07s | 1.2 A
lgep | Short Cirmuit Peak Cumrent Tj=25°C 13 22 33 A

* Load and line regulation are speciied at constant junction temperaure. Changes n Vo due to heating effects must be taken into actount
separately. Puloe testing with low duty syde is used

72
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L7800

T0O-220 MECHANICAL DATA
DM, mmn inch
MIN. TYP. MAX. MIN. TYP. AN,
A 4.40 4 60 0173 D481
C 123 1.32 0.048 D.051
D 240 272 0.0594 D.107
D1 1.27 0.050
E D.49 0.70 0.019 0.027
F 0.61 0.88 0024 0.D34
1 1.14 1.70 0.0d4 D.DG67
F2 1.14 1.70 0044 D.067
G 4905 5.15 0184 0203
G 2.4 2y 0.024 0106
H2 100 1040 0.393 04D
| 16.4 0.645
L4 13.0 140 0511 D551
L5 2.65 295 0104 D416
L6 1525 15.75 0.600 D.620
L7 6.2 6.6 0244 D260
L9 35 393 0,137 0154
DIA 375 b §:1 0.147 0151
w
« T et
WO I e o
5|
L2
o
/

F2

L5

Lo

L7

LB L4
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MANUIN D

MeazBenlo® MAX232

MAX232, MAX2321
DUAL ElA-232 DRIVERS/RECEIVERS

SLLEDATL —- FEGRUARY 1989 — REVISED MARCH 2004

® Meets or Exceeds TIA/JEIA-232-F and ITU MAX232 .. . D, DW, N, OR NS PACKAGE

Recommendation V,28 MAXZIA ... 3’0?:“;'«’.3'3;" PACKAGE
& Operates From a Single 5-V Power Supply

With 1.0-;F Charge-Pump Capacitors cte v~ vellvVee
® Operates Up To 120 kbit's Vai[l2 15 GND
® Two Drivers and Two Receivers g;‘ E 3 :" %Eﬁ:ﬂ

+

® 330V Input Levels o lg R10UT
® Low Supply Current . . . 8 mA Typical ve_[ o 1[] TIN
® ESD Protection Exceeds JESD 22 T20UT [} 7 10]]T2IN

~ 2000.V Human-Body Model (A114-A) R2IN[| 8 8] R20UT

® Upgrade With Improved ESD (15-kV HBM)
and 0.1uF Charge-Pump Capacitors is
Available With the MAX202
®  Applications
- TIA/EIA-232.F, Battery-Powered Systems,
Terminals, Modems, and Computers

descriptionfordering information

The MAX232 is a dual driverfreceiver thal includes a capacitive voltage generalor to supply TIAVEIA-232F
vollage levels from a single 5-V supply. Each receiver converts TIA/EIA-232-F inpuls 1o 5V TTL/CMOS levels.
These receivers have a typical threshold of 1.3 V, a typical hysteresis of 0.5 V, and can accept £30-V inputs.
Each driver converls TTL/CMOS input levels into TIA/EIA-232-F levels. The driver, receiver, and
voltage-generator functions are available as cells in the Texas Instruments LIRASIC™ Jibrary.

ORDERING INFORMATION

Ta PACKAGET ApEn| A
FOIP (N} Tabe of 25 MAXZEZH MAXZIZN
Tube of 40 MAXZD
soiC(D) Red A 2500 | MAXZIZDR MAX232
L9 Tube of 40 MAXZR2DW
SOICIDW) o o000 | MAszonR Max232
SOP(NS) | Reed of 2000 | MAXZEZNSR Az
FOIF (M) Tibe of 25 MAXZ3ZIN WAz
Tabm of 40 MAXZ32ID
—aocwesc | 0D Reel of 2500 MAXZ32I0R sz
Tube o7 40 MAXZ321DW
S0IC (W) MAXZ3
Reel of 2000 MAXZI2IDWR

1Package drawings, standard packing quantiies, thermal data, symbolization, and PCB design
puidelines are availsble al www t comiscipackage.

Texas Instruments sermiconductor products and tisclaimerns thereto appears at the end of this dala sheet.
LINASIC is a brademark of Texas lnstrurrlanks;_.

A Please be aware that an important notice concerning availability, standard warranty, and use in critical applicalions of

PRODUCTIHE DATA miormelka (3 cxmmi @ agnn- N
Puidaca makow \ gpm Beaiom 1o T e mg o7 T ) Ralreme ity

s Fdnibon inmud Indal
‘l‘-.’-—B“" 1 ] at woos aally L]

Copyrighl § 2004, Texas IsUWments ncolporaied

J.’? TEXAS
INSTRUMENTS

FOST QFFICE BOX S5 317 ¥ DALLAZ, TEXAS 75268 1



MAX232, MAX232]
DUAL EiA-232 DRIVERS/RECEIVERS

SULS047L ~ FEBRUARY 1959 - REVISED MARCH 2004
——

Function Tables

EACH DRIVER
INPUT | ouTPuT
TIN TOUT
L H
H L
H = high level, L= low
Jovel
EACH RECEIVER
INFUT | OUTPUT
RN ROUT
L H
H L
H = high fevel, L = low
level

logic diagram (positive logic)

T 14
TN TIOUT
10 7
TN DO TZOUT
12 13
RICUT 0@ RN

{if TEXAS
INSTRUMENTS

2 POFT OFFICE BOX 655303 # DALLAS, TENAS TAT65
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