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ABSTRACT

The proposes of this research was the implementation and quality evaluation of the tracking
and save our souls systemn of police station in ladkrabang area. Research tools consist of GPS, two sets
of 900 MHz ZigBee transceiver and one set of the display installed at the police station.

The displaying software is able to display the position of the police vehicle and the bad
situation location in order to choosing for the closest police vehicle. From the try-out result, the
maximum distance for the cormnmunication is 15 kilometers. The users can select map types and level
line and contrel the map in 8 directions. Furthermore, users can also reduce and expand map size
including moving the map in left, right, up and down direction. Moreover, the displaying software is
able to display the location information, buildings and the street routes in Ladkrabang Area. The map
is displayed as an off-line satellite map. The Microsoft Access database designed for this system
consists of position (latitude and longitude), location name, symbols and necessary information. This
system can be connected with the GPS for practical positioning.

Form research result, we found that the efficiency level of this tracking and save our souls
system of police station in ladkrabang area is in a very good level. This is evaluated by academic
person with an average of 4.43 and standard deviation of 0.28. This guarantees that the system here

can be efficiently used in real world application.

Keywords: Save Our Souls Systemn, GPS
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AT 3.1

1. dauvasauninl

WAUEINNSINUYBIS UL

1.1 pauimasildvnans Wy CPU ATOM 1.6 GHz spuanwaidunuuse

o e | v
ausEauue 10 W Wogzminlunisigan

1.2 Control XBee ZB Pro with RPSMA 1 : XBP24-Z7SIT-004 1¥uluga
Fudsdynnadlfans gnud 2.4 GHz Aasneassulusinaoa ZigBee/IEEE 802.15

1 e ; d o 3 + b= i
Taeldwdaausn (7 3.3 Volt) fignsiaangainiAuuy RPSMA saeiulAiatnauuy

Mesh Uagau1sn Update Firmware wuaimela

1.3 1A383 GPS Receiver Lifugu SIM548C
+ Receiver 20 channels, L1 1575.42 MHz, C/A code 1,023 MHz chip rate

+ Accuracy Position 2.5 m CEP without SA/Velocity 0.1 m/s

» Position with DGPS/SBAS: 2.0 CEP and Date WGS-84

« Acquisition rate (TTFF defined at 95% of first position local station)
Hot start < 1 Sec, Warm start: 35 Sec and Cold start: 35 Sec

(average, open sky)

* Support AGPS

» Operating voltage 3.3 V DC +5%

« Low power consumption 160mw at 3.3 V {full power)

+ Protocols NMEA-0183, SiRF binary and RTCM SC-104
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- Crystal oscillator (TCXO), temperature compensated with frequency

stability of +0.5 ppm
» Memory 4 Mb flash and 1Mb SRAM
1.4 1@1e1m@ Duck Antenna RP - SMA (Female) - Large Wuangainie

AR 2.8 GHz (Gain = 5 dBi, Reverse Polarized - SMA RF connector , 50

ohm impedance)

2. druvaslvdsuniy
2.1 Wsunsu Agent GPS viwihilAnsiariu GPS Controller Humw Serial

d a4 1 = o 4 + - ’ =% ' 4 A
port \WesuAIRAR Jull 1ian Aiazfiye Araesiige AIANEY wazAT ID 984 1ATY
3 o 7] ' . 1cd ]

anie anunsaidentuauu Comport 19 Inad1ved Bit Rate 887 115200 bps

Comport Timer 1ffu 100 ms uazAn Serial Buffer Lent wifiu 52 Digit

T lm

IR PR

i ' & - T
T Thia Prograrn [Pty TANKRMS ¥3E %
¥ . Mot Prgrwm  MNITL and FPETECH Taam

Sataty Dina Pasy, [DAPPEETCHN oo, T, IS PTowm SOTANR OS] [ Bopmryr] -

) it AN ey :
L 1

PRI rryopmaan s A\ ¢ == ‘-:m

Ui 3.2 whsnalUsunsa Agent GPS

2.2 WsunsusyuuinniuuazdiomderUszauwnite  Thidenguuuu
w iy | 8 o
yoaunufivan Tinuslunswanmmassunudised Wasnatl Map Mode St

FonTuuanisuansnwunuil SATELLITE SATELLITE WITH LABAL TERRIAN, NO

MAP | MAP
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Map Mode | i@anguiuuvaunuf + Todwsuvenaunun
(Zoom In)
. a 1 ar . Vo w i =l
Setting wandussnu (Grid) _ Todwmiugannun
(Zoom Qut)
Zoom All WASIYNAUUL | Exit Program Unlusunsu
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1. madensiogunsalsznnaeiesnauiaroimuan fuveuanwma lagliane
\Fouroraufiamed fuse Monitor IngUansvnsrssaeflddauseiuaoufinmed i e
USB &1a Power 12 V. havae VGA

2. marieursreuRimesdiugunsal Control GPS Tngliany USB to Serial Port
BausielnnsiUansaneidu USB Yssneudhiu aeuiamesd drulansanudndunil
Usznauitiiugunial Control GPS 983 RS232

3. Madeuregunsal GPS Au Controller Ingatuaelid iy Control GPS
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, o 2 v a  oa o s a o 3 vy "
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why 5 5 (Best. 1970 : 179-187)
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3.3 N1SANEUAITYIAAEY lLﬁﬁtﬁU‘i’lU‘S’Jﬂiﬂﬂdﬁ

Tunsifiusiusndeya iednvimamnimestsruuiinaunaytuvsduszau
wnie fduneudil
1. saaruuievingusanidl 3 au lumide wasiihiusseavidensieg Au
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[y o o o = o a v = o ' a
Avsenandl everududufineuiulumsusviduaumnrasszuufinmuuastionder

Uszaumning
o = r i 4 r 3 LT L) d
2. sruuAnmuuazdismieiussaumeine dweauliiudvnsenand tiefnwm

L

razvaaadldmudunm 7 fu wdeuuuunuudssiiuauamestszuuianmuasdismaey

Usgauimnuningn?
TopnuyUssiiununmuasssuuinmuazdiomiedussaumninglammuassiy

arwdmdunduslidhminaziu 5 seiu fie (Best. 1970 : 179-187)

5 wweila  dRmameiun

4 weie - dRanwann
3 weie  dammwdiunan
2 vl dpunwweld
1 vnede  dRunwasuiudR

o ar L t A o L dv
nsimsUssliuamanw dnseRuAede 5 seau Al
450 -5.00 ey fdpuniweglusyauauin

350 - 4.69 el Hammwegluszaud

Er Eb

250 - 349 et gunwegluseiudunats

pasa}

150 - 249 wwede fguniweglusyduweld
1.00 - 1.49 wwede  daunwegluszaumsuiuuyp
Tnownasinsussidunumn fvumnasinisUssifiusosaglussiudiadslin
A1 3.50 Fedetndinnnaw (Uaidas sunEIvIBd. 2544 : 46)
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3. @ 7 Tu Falunuiugvsennndidnass uasiususanbuulssiivaunm

YoesruUARAILAsTgmAsUssaumaiY MAgNTIRANAVaMNATILIL 3 AU U

Taswvivayaneisvnaaii

3.4 adnildlunsiaseideya
= « o ) o v v v v w
ﬂ'ﬁ'!Lﬂ'i’]‘-‘:’Mﬂimﬂ"l'ﬂ'ﬂﬁ\‘]'ﬁ#UUﬂﬂﬂ‘]ullaﬂ‘ﬁ']HLWﬁﬂQU'ﬁzﬂUL‘VWJ.TTEJ ﬂﬂl&a'ﬂiﬂ%'}ﬂ

wuuasuanuduteyaviadenneu Tnglduuuineseiiinnzidoyadieifmaia lngld



22

d =t ¢ < ERYS
MILANU]AIINA ATREEY LAaSEIULUBILUUNIATEIY LWE]I‘U?ﬁ;UNﬁﬂ']‘iﬁﬂl‘j’]ﬂmﬂﬂw‘ﬂﬂﬁ&lﬂl

= 1 o s 1 i aa ) A‘
mmm’uumsﬁ'mmaagﬂizaummaamngwimm'gw fatfnaluil

oF ] < ' nl " . L ci
1. fwdinavadinviadnade (Arithmetic Mean) NfiToyauanuaIAINd (WITHl

L2

afvinuey. 2544 : 8)

y —
19 X Wy
X NV

f 1873

[1§73P)

X = 25X (3.6)

n

AaAsuaanguitegn

Tunsdifeyauanuasruiinuulaidangu mnef
FONIIGEET

ABvRsATILLIRaZ Y
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] o PR at
2. ANUVEIUUNINTFIU (Standard Deviation) Wunisinnsnszansvesnsuuy

) = v - 1 ' v =)
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GP2015
GPS Receiver RF Front End

@9 virreL

SEMIGONDLICTOR

DS4374 - 2.4 Qctober 1996

Supersedes edition In August 1996 Global Positicning Products Handbook, HB4305-1.0

The GP2015 Is a small formal RF Front-end for Global
Positioning System (GPS) recetvers. Equivalemt in % 96 H4 ML SIMEY I T
performance to the GP2010 but in a TQFP package, this ] ;mu u
product is suited for size-critical applications as the RF area
can be reduced by a factor of two 1o three using miniature ” ]
surface moum passive components The GP2015 is deslgned » o
to operate from either 3 or 5 Voll supplies. It a
1 @
The input to the device is the L1 (1575.42MHz) Coarse- :, GP2015 E ::
Acquisition (C/A} code Global Posilioning signal fram an " —
antenna {via a low-noise pre-amplifier). The output is 2-bil " %
quantised for subseguent signal processing in ihe digital i et
domain. The GP2015 contalns an on-chip synthesiser, mixars,
AGC and a quanliser which provides Sign and Magnilude
digital outputs, A minimum of external components is required U
to make a complete GPS front-end. TRV T Fpas
The device has been designed lo operale with the GP2021 Pin Name Pin Name
12-channel Global Positioning Cormelator, and DW9255 SAW 1 | IF Qutput 25 | NC
filler, both also available from Mitel Semiconductor. 2 | PLL Filter 1 26 | Veo {DIG)
3 | PLLFilter 2 27 | REF2
4 | Vge {OSC) 28 | REF 1
FEATU RES: 5 | Vgc (OSC) 29 | Vg (RF)
M Ultra miniature TQFP package 6 | Vee (OSC) 30 | Vee (RF}
M Low Voltage Operation (3V - 5V) 7 ] Vig (REG) 31 | Vee (RF)
8 | PRel 32 | RF input
M Low Power - 200mW typ. {3V supply) 9 | PReset 33 | Vee RF)
M C/A Code Compatible 10 | Vee (10} 34 | Ve (RF)
- - 11 | CLK 35 | Vee {RF)
| Or.i-chlp PLL In-cludmg (.:omplete VCO 12 { e 36 | NG
M Triple Conversion Receiver 13 | NC 37 | o4
M 48! ead Surface Mount Quad Flak-Pack Package :; gg—; gg 8’ P (1 2*)
: i — o
M Sign and Magnilude Digital Outputs 16 | oPCiK- 40 | vp2-
M Compalible with GP2021 CMOS Comelator 17 | OPCIK+ 41 | uP 2+
18 | Voo (10} 42 | Vee (IF)
19 | PDn 43 | Vee (IF)
APPLICATIONS 20 | TEST 44 | QIP 2-
B C/A Code Global Posilioning by Satellite Receivers . i ol P o é‘;
EE cc
B Time Standards 23 | AGG- a7 lwp
W Navigation 24 | AGC + 48 { WP 3+
M Surveying Fig. 1 Pin connactions - top view
RELATED PRODUCTS AND PUBLICATIONS
ORDERING INFORMATION Data
The GP2015 is available in 48 pin TQFP package lo Part Description Reference
Industrial (-40°C 1o +35°C) grade.
DW9255 35.42MHz SAW Filter DS3861
ORDERING CODE GP2024 Twelve-Channel Comelator DS4057
GP201516 FP1R Industrial - Plastic 48-pin TQFP GP2010 GPS racelver RF Front-and DS4056
GFP2015 Dasign with the GP2015 AN4523
GPSBullder-2 | Twelve-Channel GPS receiver DS4004
daveiopment syslem
GPSBuilder-2.1 | Twelve-Channel GPS davelopment DS4537
syslem




ABSOLUTE MAXIMUM BATINGS
(Non-simultaneous)

Max, Supply Voltage v
Max. RF Input +15dBm
Max. voltage on any pin Ve Vop + 0.5
axcept LD (pin 21) and PReset {pin 9), which are 5.‘%

Min. voltage on any pin e - 0.5V
Storage Temperature -65°C 10 +150°C
Operalion Junction Temperature -40°C to +150°C
10MHz Reference Input 1.5V pk -pk

ESD PROTECTION

The GP2015 device is static sensitive. The most
sensilive pins wilhstand a 750V test by the human body
madel. Therefore, ESD handling precaulions are essential to
avoid degradation of performance of permanent damage (o
this device.

PRODUCT DESCRIPTION

The GP2015 receives the 1575.42MHz signal
ransmitted by GPS salellites and converls it to a 4.309MHz
IF, using lriple down-canversion. The 4,309MHz IF is sampled
to produce a 2-bit digital output. If the GP2015 Is used in
conjunction with the GP2021 correlator, then the GP2021
provides a sampling clock of 5.714MHz. This converts the IF
to a 1.405MHz 2-bit digital outpul at TTL levels,

The GP2015 can operalg from a single supply from
+3V (nominal) to +5V (nominal).

A block diagram of the dircuit is shown in figure 2.
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IF STRIP

The input signal to the GP2215 is the GPS L1 signat
recelved via an antenna and a suitable LNA, The L1 inputis
a spread spectrum signal at 1575.42MHz with 1.023Mbps
BPSK modulalion. The signal level a! the antenna is about
-130d8m, spread over a 2.046MHz bandwidth, so the wanted
signal is actually buried in noise. The high RF inpul compression
point of the GP2015 means that with subsequent IF filtering
it is possible o reject large out of band jamming signals, in
particular 900MHz as used by mobile telephones.The on-chip
PLL generates he first local-oscillator frequency at 1400MHz.
The oulput of the front-end mixer (Stage 1) at 175.42 MHz can
then be filtered before heing applied lo the second slage. The
double-balanced stage 1 mixer outpuls are open-collectors,
and require exlemal de bias 1o Vee.

The second slage contains furlher gain and a mixer
with a local oscillator signal at 140 MHz giving a second IF al
35.42 MHz. The second stage mixer is also double-balanced
with open-collector outputs requiring externat dc bias lo Ve

The signal from stage 2 is passed hrough an externaf
filter with a 1dB bandwidth of 1.9MHz, The performance of this
filler Is critical to sysiem performance and i Is recommendad
that & SAW filer is used (parl rumber DW9255, also available
from Mitel Semiconducior). The output of the filter then feeds
the main IF amplifier. This includes 2 AGC amplifiers and a
third mixer with a local oscillalor signa! at 31.111 MHz giving
afinal IF at 4,308 MHz. There is an on-chip filter after the third
mixer which provides fillering cenlred on 4.309 MHz. The IF
oulpul, which has 1kQ outpul impedance, is provided for test
purposes. All of the signals within the IF ampifier are differential
induding the filter inputs and outputs, except the IF cutput {pin
1}, 1o reduce any common mode inlerference.

1754204z FLTER 28 CMHZFLIER AGE CAPACITOR
S [E0) {TE T MY
FRONT 2 3 [
F\thul(m)__ﬁ_y (=¥ BTAGE sTage | fobE e ;gnpm X
e | MIER MNER MUXER ol
Lisiow: 144 g J-mwm
Yoo +3 2 -
ATAON
AmRATOR
g=r
ExTeRRAL D PL 47 [ +9 N
LOOP ™ Loor
FATER FLTER
i "
; " PHASE -
KLLOCK
Logic ok 6“ 1.408GQ He rsar ] | e
by i e SKM
PHASE- e ¥ TILOIP
LOSKED
paResTe  ED & Ay £
REFERENCE CONTROL WAa [
Tz [REF 2) { QSCLLATOR o s oo
i
L,, I ASD i} SAMPMLE
RES 1% GCONVERTER CLOCK kP (61K
e T [571HHz TTL)
IR
1 J (6T} ] .ﬁ) (L] ny
e
aMHzCLOCK O [TEST)  POWER-ON POWER POWER-ON
[FCR CORRELATOR REFERENGE  DOWMIP  RESETOI?
CHF) I3 [P {PRESET)
OFEK o3 (PREF)

Fig. 2 Block diagram of GP2015
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VALUEG FORL1 AND L2 ARE
DEPENDENT ON FLTERUSED L34 = 560aH
L1 L3 Lt L3=22tH

[

RF NPUT
R ATCHNG TAHz DWs233
Cs = 1pF ELT! SAN 5 Ve
ER
Cp=2.7pF - —l kb FILTER
) — I Creg - 0,1uF

T (Voo = +5.0VonYy)
s |

i
=
&
hed
&
£ 3
Y

A
JA 34,
s GP2015 FRONT-END o7 1k o

1002 1P

& 48 PIN ct
cage 2 __| PLL 1.OOR
~0fuk -I-_ R FLTER
ST - I | S 3 2 ° C1-047F
A - 2700
| o C2-twnF
= e
ref|rs||ms
POWERON REF
Ri, B - 4700 | :
P - 1.1 0 71 73 TF 66 2
2 e E .
= g ] 3 z - 2 —
L ENCZZIRN 8 PONER-ON
NOTE: = g g REF
DIAGR AN ISREPRESENTATIVE 8 L ADDER
ONLY. REFER TO ANAESS R =27k
jr ORI GP2021 CORRELATOR Re =27 (W0 =430Y
a0 PIN « 6.8) (Voo = 42.0V)
Fig. 4 GP2015 typical application
Pel2
©7 i
GP2015 33pF
28 3 10000MHz
Rel 1 —r1— CRYSTAL
2R

Fig. 5 Gryslal Reference conrieclions
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NNational Semiconductor

LM1575/LM2575/LM2575HV Series
SIMPLE SWITCHER® 1A Step-Down Voltage Regulator

General Description

The LM2575 serles of regulators are monolithic Integrated
cireuils that provide all the active functions for a slep-down
{buek) swilching regufator, capable of driving a 1A lsad with
excellent line and load regutation. These devices are avail-
able In fixed cutput voltages of 3.3V, 5V, 12V, 15V, and an
adjustable culput vérsien.

Requiring a minimum number of external componenis, these
regulators are simple to use and include intemal frequency
compensation and a fixad-frequency oscillator.

The LM2575 seres offers a high-sfficiency replacement for
papular three-terminal dinear regulators. It substantially re-
duces the size of the heat sink, and in many cases ho heat
sink Is required.

A standard series of induclors optimized for use with the
LM2575 are available from several different manufacturers.
This feature greally simplifies the design of swilch-mode
power supplies.

Oiher features include a guaranleed *4% tolerance on oul-
pul voltage within specified input voltages and output load
conditions, and 10% on the osclllator frequency. External
shuldown Is Included, featuring 50 pA, (typicaf) standby cur-
rent. The cutput switeh Includes cyclo-by-cyele current limit-
ing. as well as thermal shutdown for full prolection under
faull conditions.

May 1999

Features

m 3.3V, 5Y, 12V, 15V, and adjustable output versions

m Adjuslable version output vollage range,
1.23V fo 37V {57V for HV version} 4% max over
line and load conditions

= Guaranteed 1A oulpul current

= Wide Input voltage range, 40V up 1o B0V for HV version

n Requires only 4 exlernal components

u 52 XHz fixed frequency internal oscillator

m TTL shutdown capability, low power standby mode

m High efficiency

® Uses readily available standard inductors

» Thermal shutdown and current limit prolection

m P* Product Enhancement tesled

Applications

u Simple high-efficiency step-down (buck) regulator
m Efficienl pra-regualtor for linear regulators

¥ On-card switching regulalors

® Positive to hegalive canverter (Buck-Boost)

Typical Application (Fixed cutpul voltage Versions)

FEEDBACK
7V - 40¥(50%) sl LM2575/ [T
UNREGULATED | LM2575KY i 5y
pC IKPUT -5.0 OUTPUT REGULATED
. y ouTPUT
Cy = 1A Load
I s | TR/oFF 1 Sour
| '3 IN5B13 | 330 uF
- Y — & X DSOTHTS1

Nete: Pin numbers are for the T0O-220 package.

SIMPLE SWITCHERT b a of Mationa] Senioond Coup

© 1999 National Semiconducior Corporalicn  DS011475

www.national.com
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Block Diagram and Typical Application

INTERHAL
REGULATOR

UNREGULATED
D¢ INPUT

]

FIKED GAIN
ERROR AWP

1 Awp

COMPARATOR SwiTe
! . ¢ Your

1,23¥ i L
BAND-GAP 87kt THERNAL | | CusRERT °
REFERENCE | | OSEILAMICR shutpaw | | i s
DSo13dFs-2
3V, R2= 17k
5Y, R2 = 3.1%
12V, R2 = B84k
15V, R2 = 11.3%
For ADJ, Vetsion

R1 = Open, A2 = 042
Mole: Pin numbers are Tor The T0-220 packaga.

FIGURE 1.

Connection Diagrams {XX indicates cutpul voltage option. Sea Ordasing Information table for complete part
number.}

Stralght Leads

B Bent, Staggered Leads Pinx 1,3 &5
5-Lead T0-22 (7} E.Lead TO-220 (T}
] 5-0H/OFF — Pins 2 & &
by E——=1- Faedback Tnd 5~ /OFF '
O ————— 3}~ Greund s o Feedback
Q =2-3ulpul O gg' g:::f Tmars
- 3
oslzmr!.a QT - Wy Side View
Top View 0S91HI2Y LM2575T-XX Flow LBD3 or
Top View LM2575HVT-XX Flow LBO3
LM2575T-XX or LM2575HVT-XX
Soe NS Packsge Number TO5D
See NS Package Number TO5A Py .
16-Lead DIP {N o7 J} 24-Lead Surface Mount (M)
L \v. 2 vy pom s TP
2 5, o2 |25 .
3l : - 22,
QUTPUT —— —— GHDY ot En
'-L E—-m{p 8] 20 ,
GHD ~—— L2 o paLE ALIN
¥ LGHD 8—f 28 ureu
FB— 10, L] GND = T sureut
[ 9 . A | 160
— — oH/ofF ayore 2] s,
T w "
DEG114T425 ‘—2 T‘"‘
*Ne Indernal Connaction PUR GO —— &
Top View ChONdTE2E
LM2575N-XX or LM2575HVN-XX Mo tntermal Conneclion
See NS Package Number N16A Top View
LiSngL XL LM2575M-XX or LM257SHVM-XX
Sea NS Package Number JA6A Seo NS Package Number M24B

whavw.national.com 2
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LM1575-12, LM2575-12, LM2575HV-12
Electrical Characteristics

Specifications with standard type face are for 7,

= 25'C, and those with holdface type apply over full Operating Tempera-

ture Range .
Symbol Parameter Conditions Typ LM1575-12 LM2z575-12 Units
LM2575HV-42 | (Limits)
Limit Limit
(Note 2) (Note 3)
SYSTEM PARAMETERS (Note 4) Test Clrcuit Figure 2
Vour Oulput Vollage Vi = 25V, loap = 0.2A 12 \4
Circuit of Figure 2 11.88 11.76 V{Min)
1212 12.24 V{Max)
Vour QOutput Voltage 0.2A % L oap s 1A 12 v
LM15786LM2575 15V & Vipy € 40V 11.64/91.52 11.52/11.49 V(Min)
Circull of Figure 2 12.36/12.48 12.48H2.60 V{Max)
Vour Culput Voltage 0.2A S oo S 1A 12 \
LM2575HV 15V < Vi < B0V 11.64/41,52 11.5211.40 ViMIn)
Circuit of Flgure 2 12.42M12.54 12.5412.66 Vi{Max)
n Efficlency Vi = 15V, 1 oap = 1A 83 %

LM1575-15, LM2575-15, LM2575HV-15
Electrical Characteristics

Specificalions with standard type face are for T,

= 25°C, and these with boldface type apply over full Operating Tempera-

{ure Range .
Symbol Parameter Conditlens Typ LM1575-15 LM2575-15 Unils
LM2575HV-15 | [LTmits)
Limit Limit
(Note 2) {Note 3)
SYSTEM PARAMETERS {Note 4) Test Clrcuit Figure 2
Vour Culput Voltage Vi = 30V, I onp = 0.2A 15 v
Circuit of Figure 2 14.85 14,70 ViMin)
15.15 15,30 ViMax)
Vour Culpul Vollage 0.2A < ) gap = 1A, 15 v
LM1575/LM2575 18V 5 V), S 40V 14.55/14.40 14.40/1425 V{Min}
Circuil of Figure 2 15.45/15.60 15,60/15.75 V(Max)
Vour Qutpu! Valtage 0.2A £ loan S 1A, 15 v
LM2575HV 18V 5 Viyy S 60V 14.55/14.40 14.40/1425 V{Min)
Circuil of Figure 2 15.525/15.675 15.68/15.83 Wi{Max)
7 Efficlency Vi = 18V, hpap = 1A B8 %

LM1575-ADJ, LM2575-ADJ, LM2575HV-ADJ
Electrical Characteristics

Specifications with standard type face are for T,

= 25°C, and lhose with boldface type apply over full Gperating Temperature

Range.
Symbol Parametor Conditlons Typ LM1575-ADJ LM2575-ADJ Units
LM2575HY-ADJ | fLimits)
Limit Limit
(Note 2) {Note 3)

SYSTEM PARAMETERS (Nole 4) Test Circuit Figure 2

Vour Feedback Vollage Vi = 12V, lpgap = 0.2A 1.230 v
Vour = 5V 1,217 1217 V(Min)
Cireuit of Figure 2 1.243 1.243 V(Max)

wiww,.nalional.com
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Additional Applications (centinuea)

FEEDBACK

50V

P ——

1 12 QUTPUT

5 | oN/oFF
™
‘1 F
00 110006

Note; Pin numbers are tor the TO-220 padkage.

Definition of Terms

BUGK REGULATOR

A switching regulator topelogy in which a higher voltage Is
converted 1o a lower voltage. Also known as a slep-down
switching regulatar,

BUCK-BOOST REGULATOR

A switching regulator topology In which a positive vollage Is
converled 1o a negative voltage withaut a transformer.

DUTY CYCLE (D)
Ratio of the output swilch's on-time to the oscillalor period.

Vo

ViN

L vl
T Vol +Vin

for buck reguiator D=

g -lg

for buck-boost regulator D =

CATCH DIODE OR CURRENT STEERING DIODE

The diode which provides a returh path for the load curent
when the LM2575 switch is OFF.

EFFICIENCY (n)
The proportion of inpul powar aclually defivered 1o the load.

= Pour _ Pout
PN Pout + PlLoss

CAPACITOR EQUIVALENT SERIES RESISTANCE (ESR}
Tha purely resistive component of a real capacitor's imped-
ance (ses Figure 16). It causes power 1055 rasulting In ca-
pacitor heating, which directly affects the eapacitor's operat-
ing liletime. When used as a switching regulator output filler,
higher ESR values resull in higher outpul ripple voltages.

[sR BL g
Dsonazs-h

FIGURE 16. Simple Model of a Real Capacitor

Most standard aluminum efecirolytic capacilors in the
100 pF-1000 pF range have 0.50 to 010 ESR.

Wiy 4 .

UREBLATD T]LM2575HV-ADJ L 1
J— VOLTAGE

T E© : 50— :nztssv
150 uk 20 uH W
e Tow t]_com > 50k ] :_I_,:1 : I
2000 pF
oL

Ah

100 ur 1

[

A
vy
=
—— Pt

| s
oplianal sutpul ripphe filler
CRMIST

EIGURE 15. 1.2V to 55V Adjustable 1A Power Supply with Low Outpul Ripple

Higher-grade c¢apacitors (‘low-ESR', “high-frequency”, or
“low-inductance™} In the 100 pF-1000 pf range generatly
have ESR of less than 0.150. :

EQUIVALENT SERIES INDUCTANCE {ESL)

The pure inductance component of a capacilor (see Figure
16). The amount of inductance is determined to a large ex-
tent on the capacitar's consiruction. in a buck regutator, this
unwanted Inductance causes vollage spikes lo appear on
lhe: output,

OQUTPUT RIPPLE VOLTAGE

The AC component aof the swilching regulator's outgut volt-
age. K Is usually dominated by the output capacitor's ESR
multiplied by the inducior's ripple current [alnp). The
peak-lo-peak value of this sawtooth ripple current can be de-
lermined by reading the Induclor Ripple Gument section of
Lhe Application hints.

CAPACITOR RIPPLE CURRENT

RMS value of the maximum affowable alternating current at
which a capacitor can be operated continucusly at a speck
fied temperalure.

STANDBY QUIESCENT CURRENT {ls1gv)

Supply current required by the LM2575 when In the standby
mode (ON /OFF pin s driven to TTL-high voltage, thus turn-
Ing the output switch OFF}.

INDUGTOR RIPPLE CURRENT {Alyo}

The peak-to-peak value of the induclor current waveform,
typically a sawtooth waveform when lhe regulator is operat-
ing in the continuous mode (vs. discontinuous mode}.

CONTINUOUS/DISCONTINUCUS MODE OPERATION
Relates to the inductor curent. In the continuous made, the
nduclor current is always flowing and never drops 1o zefo,
vs. the disconlinuous mode, where the Induclor current
drops 1o zero for a period of ime In the normal swilching
cycle,

waww.nalional.com 20
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+5V Powered, Dual RS-232 Transmitter/Receiver

Features

Maats AN} RS-232C and V.28 Specifications
Requires Only Single +5V Power Supply
Onboard Voltage Doubleriinverter

Low Power Consumption

2 Drivers

- £9V Output Swing for +5V Input

. 3000 Power-oif Source Impedance

- Output Curvent Limiting

- TTUCMOS Compatible

- 30Vips Maximum Slew Rate

+ 2 Recelvers

Description

The ICL232 is a dual RS-232 transmitlerireceiver inlerface
circuit that meels all EIA RS-232C and V.28 specifications. It
requires a single +5V power supply, and features two
onboard eharge pump vollage converlers which generate
+10V and -10V supplies from the 5V supply.

The drivers feature ltue TTLICMOS input compatibility, slew-
rate-limited output, and 3002 power-off source impedance.
The receivers can handle up 1o +30V, and have a 3kQ 1o 7k
input impedance, The receivers also have hysteresis lo
improve noise rejection.

Ordering Information

Copyright O Intorsil Amaricas Inc, 21

2. A Rights Reserved

1

- 130V Input Voltage Range TEMP. PKG.
- 3KQ to TKQ Input Impedance PART HUMBER | RANGE {°C) PACKAGE NO.
- 0.5V Hysteresis to Improve Noise Rejection
. All Critical Parameters arg Guaranteed Over the Entire IELZI2CPE g o 16 LdFDIP E163
Commercial, Industrial and Military Temperature Ranges
ICL232CBE 1o 70 16 Ld SOIC M16.3
Applications
+ Any System Requiring RS-232 Communications Port ICL232IPE 40to 85 | 161d PDIP E16.3
- Computer - Portahle and Mainframe
- Peripheral - Printers and Terminals 1CL232IBE 401085 [16LdSOIC M16.3
- Portabte Instrumentation
~ Modems 1CL232MIE 5510125 |16LJdCERDIP  |Fi63
« Dataloggers
Pinout Functional Diagram
ICL232 [PDIP, CERDIP, SOIC) (v
TOP VIEW A==
1.01|Fl 16
N o D i
«[1 16 ] v, 1 ] WF
A wFJ:‘— 3 +5V 7O 10V 2 T* g
Vs E E] GND T _3]., VOLTAGEINVERTER Ve
4
c1. E E Ttowr WF I ¢5 C2¢ v TO-10V vle
o2 7] i3] Ri T 5], VOLTAGE INVERTER -—al &
5V T1 “—
€2 E a Riout Tha il 4 —p T1ouT
v.[6 1] 7 5V T2
£ o ] v THe '43&’1'1][\_ T, Trour
1 o] 72 S MEZ V w
R2y |8 9| r2 OUT 4= N
N [: :I ouT R 5hQY
R2ou14—9 ¥ L R2iy
) Skil
I+
e e Fie Numper3020.6
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Absolute Maximum Ratings

Veoto Grotnd. .ooevenennnnennreenss (GND -0.3V) < Vg < BV
VHIOGIUND ..o . Ve 0.3V s Ve < 12V
VtoGround. .. coarrearaeiraanranns -2V < V- < {GND +0.3v})
Input Vokages

TUNS T2IN- - v ervrnnes e (V- 03V) < Wy < (W +O.3Y)

Ry, RN - vvesseememiarion s sannenantias .. 130V
Oulput Valtages

TiouT. T20UT- - - o (V--0.3V) < VrxouT < (V+ +0.3V)

Rigut, R20uT e v vvv - {GND -0.3V) < Vpxout < Vog +0.3V)
Shert Circvit Duration

Tiput. T20UT- -« Ceraerasestirnns Continugus

RAQUT. RZQUT- ++ v raneermrsinenrmeseranes Continuous

Operating Conditions
Temperatute Ranges

JOL232C 1 e e e ninarneennennnranamaranras 0°C to 70°C
[ o] T PR ...-40°C 10 B5°C
[T I 7. PR .. 55°Clo 125°C

Thermal Information

Thermal Resistance {Typical, Note 1) Ay (SO Dy {°CW)
B0

CERDIP Package ....ccevvurnvr-= 18

PDIP Package... 100 Ty

SOIC Package......... PR 100 N/A
Maximum Junction Tamperature

Plaslic PACKAGES . .« v vnvenersarnamsssasarssssenss 150°C

Ceramic Package ..... 178°C
Maximum Storage Temperatura Range ... ....... -65°C 1o 150°C
Maximum Lead Temperalure (Soldering 105). .. ..ovooenes 300°C

GAUTION: Stresses above thosa listed in “Absolute Maximum Raetings” may cause permanent damage ta Ihe davica. This is a strass only rating and cperation

is not impled,

of the device al these or any other conditions above those d in the op

NOTE:

of this specif

1. 04 ks measured with the componant mounted on an evaluation PG board In free akr.

Electrical Specifications  Tesl Conditions: Vog = +5V £10%, Ta = Operating Terperalure Range. Test Ciceukt as In Figure B

Unless Otherwisa Specified

PARAMETER TEST CONDITIONS MIN TP MAX UNITS
Transmitler Qutput Voltaga Swing, Toyr Tigyrand T2gyr Loaded with 3ki 5 9 +10 v
1o Ground
Power Supply Curment, loc Outputs Unloaded, Ta = 25°C - 5 10 mA
Tin- Input Logks Law, Vi, - - a8 v
Ty, put Logic High, Viyy 20 - - v
Logic Pullup Current, Ip T, T =0V - 15 200 IS
R5-232 Input Voltage Ranga. Viy -30 - +30 v
Receiver Input Impedance, Riy ViN= 23V 3.0 5.0 1.0 k£2
Recaivar Input Low Threshold, Viy (H-L) Vee =5V, Ta = 25°C 0.8 12 - v
Receiver input High Threshold, Vi (L-H} Vg =5V, Ta = 25°C - 17 24 v
Recelver Inpul Hystarasls, VigysT 0.2 0.5 10 v
TTL/EMOS Recalver Qulpul Voltage Low, VoL | loyr = 3.2mA - 0.1 04 v
TTL/CMOS Receiver Quiput Voltage High. Vou | lout = -1.0m4 35 4.6 . v
Propagalion Delay, \ppy RS-232 o TTL - 0.5 - us
Instantaneous Slew Rate, SR CL=10pF, R = 3KEL TA % 25°C - - 30 Vius
{Notes 2,3)
Transhion Region Slew Rate, SRt R =3k, C = 2500pF Measured - 3 - Vips
from +3V ta -3V or -3V 1o +3V
QOutput Resistance, RouT Vog =V = Va2 0V, Vout = 12y 300 - - Q
RS-232 Output Short Cireuit Current, Isc Tigur or T2ZayT Sherted to GND - 10 - mA,

NOTES:
2. Guamnleed by design.
3. See Figure 4 for definilion.
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Test Circuits

= v—
w O +5,5V INPUT ___Ev. SND E_‘
T
1 | vec |16 Gle- Tour _1_7__'—-‘
R
WLy GHD 15|:| Eczo m.,..E[
= a
LE e Mour [ Gl  ruourfl]
T4 OUTPUT ==
e Rip [13]— RS-2%2 5 v T [iT
13; 30V IRPUT .
s Riour [12 |-+ [IHEHOS 7 | T2ouT T:.,,E_
WFC4 3 |R2 R 3
L A Ty [T7 e TTUICMOS |: N 20ur:|
W NPUT
3k = L
. TIUCHOS Rour =Vin! T2
B . 7 ouT T2y |18 INFUT N ouT
T rsam Yin =2
23 8 |Ryy Ry | 9 TILIEMOS 5
130V INPUT OUTPUT '“:L Tiour
FIGURE 1. GENERAL TEST CIRGUIT FIGURE 2. POWER-OFF SOURCE RESISTAKCE
CONFIGURATION
Typical Performance Curves
550 - " 10
) 3
— P
s
i 500 —ac—] : : 4 'h.."!--.. . ‘“w —5\!}-—
B el Taz28% v.suppLY | = :__\ —— ] %
g EXTERNAL SUPPLY LOAD ; P ——. s ¢ ¥+ fleg = 4.5) —
2 400 | 1k0 BETWEEN v+ + GND ——— : 8 \.\ —
'é-‘ OR Y-+ GHD ) 1 E 7 S
5 350 TRANSMITIER OUTPUT 7 H =] ™~ e
3 e OPEN CIRCUIT 1 i 6 V- (Voo = 45V V- (Vg = 51—
o | GUARANTEED | 4 |of | \
3 e ) OPRE:ATING . E 5 =it N
: NGE <]
Z_ V+ SUPPLY : : [ s 8 \\ \
200 T — ] TRANSMITTER OUTPUTS N N
! 1 GPEN CIRCUIT
150 . 3
3 4 5 6 0% 1 ZC AT E Pl ot E QW
INPUT SUPPLY VOLTAGE Vg (V) Toapl {mA}

FIGURE 3. V+, V- QUTPUT IMPEDANGES vs Voo

EIGURE 4. V+, V- OUTPUT YOLTAGES vs LOAD CURRENT

Pin Descriptions

PDIP, CGERDIP S0IC PIN NAME DESGRIPTION
1 C1+ External capacitor “+* for Internal vokage doubler.
2 2 Vi Internaly generatad +10V {lypical} supply.
3 3 C1- External capacitor =" for internal vollage daubler.
4 4 C2+ External capacitor “+” inlernal voltage Inverter.
5 5 c2- External capacitor " inlernal voitage inverler.
6 6 V. Inlemnally generaled -10V (typical) supply.
7 7 T20ut RS-232 Transmitter 2 output +10V (lypical).
8 8 R2y RS-232 Receiver 2 inpul, with internal 5K pulidown resislor lo GND.
9 g R2oul Retalver 2 TTLICMOS oulpuk.
10 10 T2 Transmitier 2 TTL/CMOS inpul, with internal 400K pullup resistor 1o Vee .




..
¥l

Ny
U

& ) = Y o o v - = Y 1 v o 1Y ¢y 1%
wnanstluenansnanulidmsunisidauienis@nwiringy ldeugnlviluldusslomismunisen

Lidnsdllagrsau Snviamuliidaulasion uasdesdsdsdadivaaenaisynasaninisiluly



42

wuuUszdiugunw

o ' - oW v o w ' a o o
3'U‘UFlﬂFl"luLLﬁb’ﬂ'JElWiﬂ'ﬂﬁ&ﬂ'5351]!“915'}8?“1@\1WW!N'Tuﬁﬂ'luﬂ'l'i'l'\']‘hﬂﬂﬂa'}ﬂn'ﬂa"UQ

o ; = v ] A or
LLU'U‘U‘i‘JLlluF}mﬂ’m‘qmuL\jULL‘U‘UﬁBUﬂ’mﬂ’]’mﬂﬂLﬁU‘anjﬂ'Nﬂm'mlLﬂEl?ﬂ‘Uﬂ‘ﬁ

*

a a v o v Y 4 ' - o
'dﬁsLuuﬂfumw'uaﬁzuummmnu.asmamaa:;gﬂs::aumm'lemu.mmqmuamummﬂuwﬂ
Y

AMNTEIN

grtiuas
- g ] [-1
wuuUsvdfiuaunmeail wisesnilu 2 neu
= o o 1 ) Y o i
Aaud 1 u:uu'd'ismuﬂcumw'uaassuummmuLLa::mUmaaqﬂisaumo}ﬁwmﬁqmqmu
=l &
anilslueeaianszly

<t 4w o v <
AaUn 2 LLUUﬁ‘EJUﬂ']IJLﬂEJ'!ﬂUﬂ"J"ILIﬂﬂLﬁU naztoigusLlisau’

P y ol J 1 . o L = = ar o =
Aaun 1 n;m‘lﬁmmwmu adluteq FEAUANAIN LHENRILAYT VATINUAITUAMLIY

] ;3 « = v o ar =&
VDINU T.mﬂmwuﬂmmmm'itaan'l'; 5 g¥mAU MU

sufu 5 wnofis szduRmnwIA

seeu 4 Vet SYAUANNMA

JeAU 3 vnefia  sEAuRMATHUILNGNS
JuiU. 2 winety  seeuRaaneld
swiu 1 wneth  sysiunanARTUTUUT

aauft 2 WimdoulanmnuAniiiu uazdeiausuiuy Tnudsurtenmuseiunud1Aty



43

o o a ' - v [ '
naun 1 LLU‘UU'ﬁSLNUﬂﬂJﬂWWT}BQS3UUmﬂﬂ7MLLﬁL“ﬁ']ﬂlﬂaa%ﬂi%ﬁULﬂﬂﬁWUﬂLﬁﬂﬂlﬂﬂﬂquﬁﬂqﬁ

L

A5luRatnnsza

o . TEAUAINH
71347 TwnsUsEINUY
5 4 3 2 1
1| gUinuazvwnvesgunsel {
2. | msdasiumriwasgunsaiiaansimnzay
b-'--—""_--'-'_--'l ------ P ;;""'; ------------------------------- == vocpeeE- b i
3. | avmnismsseaewazaunsaltiaufen
4. | msthpinwannsavialddne t
________ .lr.;--____-. -,-_-..;--__---, U S DA Sy SRS PP S Ny
5. | fimuaessvlusmeldanu
6 | jUsnuazmnavessruuiAmInyay
r ....... R T s Santel EEE S S i
7 | AUl simuniuvesgynsal J
5 8. | MarngUnuuveminge
......................................................................................... [T S B —
9. | NNz ELYRIURRI NYSarEenys
10. [ Wsunsunisnaaadfaseuas ldaudng
d = ot = - 74 al
AOUY 2 LUUARUDMLALINUAILAGLIAL LasdolauslusBu
o
BB
e )






