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ABSTRACT

This project concerns about studying GPS system (Global Position System} and application of
using GPS for the vehicle. The important property of GPS is able to identify coordinate and position of
target. So we attach GPS receiver to the vehicle. When the vehicle moves, GPS receiver will accumulate

data, then we take received data to display and apply anymore.
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2.6.6 vwnziBanuluisnedanma 4 vealoyaiduidudie
- GGA (Global Positioning System Fixed Data)

ar

snniaiitizneudaedeyadalduenfadumisiaa azAA, avIvgn, 1A,
Srumm o mandite Satellies used) uazmmqamni:ﬁmfmzm (MSL Altitude) Tan
Fathevousnasa 350 (GGA) T lugaudyanaifiondiesnu sxil Tnsaadradhudad]
SGPGGA,161229.487,3723.2475.N,12158.3416,W,1,07,1.0,9.0,M,,,,0000% | 8<CR><LF>

m3nfl 2.2 nnumnevesdoyoadiegluisnednitie

Name Example Units Description
Message ID $GPGGA GGA protocol header
UTC Position 161229487 hhmmss.sss
Latitude 37232475 ddmm.mmmm
N/§ Indicator N N=north or S=south
Longitude 12158.3416 dddmm.mmmm
E/W Indicator W E=east or W=west

Position Fix Indicator ]

Satcllites Used 07 Range O to 12
HDOP 1.0 Horizontal Dilution of Precision
MSL Altitude 9.0 Meters
Units M Meters
Geoid Separation Meters
Units M Meters
Age of Diff. Corr. Second Null fields when DGPS is not used
Diff. Ref. Station ID 0000
Checksum *18
<CR><LF> End of message termination
Value Description
0 Fix not available or invalid
1 GPS SPS Mode, fix valid
2 Differential GPS, SPS Mode, fix valid
3 GPS PPS Mode, fix valid
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= GLL (Geographic Position — Latitude/Longitude)

= o =

iesatiliznoudotoyatlduondsiumisita azAgn, apaIgA, NN,
a1, wazaoiuzlumsfudyein Stws) Tavdedisreasaesaieauna (GLL) i lugasy
ﬁmm1m$ﬁnaﬁdaaanm%ﬁ’[maﬁ%’mﬂuﬁa{’:
SGPGLL,3723.2475N,12158.3416,W,161229 487 A*2C<CR><LF>

- o - |
AN 2.3 n’numnu'umﬁaqnnaq’lmmmmuamwn

Name Example Units Description
Message [D IGPGLL GLL protocol header
Latitude 3723.2475 ddmm.mmmm
N/S Indicator N N=north or S=south
Longitude 12158.3416 dddmm.mmmm
E/W Indicator W E=east or W=west
UTC Position 161229.487 hhmmss.sss
Status A A=data valid or V=data not valid
Checksum *2C
<CR=><LF> End of message termination

- GSA (GNSS DOP and Active Satellites)
o ; ¥ 3 & ¥ £ a [ = - =
iwnesatliszneudndoyadlduendidumisiiaasiye, aolya, Namg,
pan, wazaotuz lumsfudygnu Taedredveusnesaiiome (GSA) Hlugaiudyuuinea
' =1 b o [ &
dsopnmazlilnsaas 1 atfudadl
$GPGSA,A,3,07,02,26,27,09,04,15,,,,..1.8,1.0,1.5*33<CR><LF>

o - J o
mIam 2.4 m1uﬂmwm{fauunaq"lmmmnmama

.‘__
<

Name Example Units Description
Message 1D EGPGSA GSA protocol header
Mode 1 A
Mode 2 3
Satellite Used 07 Sv on Channel 1
Satellite Used 02 Sv on Channel 2
Satellite Used Svon Channel 12
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PDOP 1.8 Position Dilution of Precision
HDOP 1.0 Horizontal Dilution of Precision
vDOP 1.5 Vertical Dilution of Precision
Checksum *33
<CR><LF> End of message termination
Value ' Description
1 Fix not available
2 2D
3 3D
Value Description
M Manual-forced to operate in 2D or 3D mode
A Automatic-atlowed to automatically switch 2D/3D

- GSV (GNSS Satellites in View)

s A ¥ ¥ = 3 2 =y 1 Al Yo
snefalilsznouiddrndeyadalduentenimumaiingien Aldsunn
2!

as

mufunifoai lugafudoyy a8 Taudsieasneiaiioad (Gsv) Alugasudygraifien

dveenn vzl Tssadradlugiai
$GPGSV,2,1,07,07,79,048,42,02.51,062,43,26,36,256,42,27,27,138,42%7 | <CR><LF>
$GPGSV2,2,07,09,23,313,42,04,19,159,41,15,12,041,42*41<CR><LF>

- - Jd Al -
AN 2.5 ﬂ'l'mﬂll'lﬂ'llﬂwl'Fﬂuﬂ'l‘lﬂd’“l‘lﬂﬂ‘lﬂmﬂﬁ']

Name Example Units Description
Message ID $GPGSY GSV protocol header
Number of Messages 2 Range 1to 3
Messages Number 1 Range 1 t0 3
Satellites in View 07
Satellite ID 07 Channel 1{Range 1 to 32)
Elevation 79 Degrecs Channel 1{Maximum 90}
Azimuth 048 Degrees Channel 1{True, Range 0 to 359)
SNR (C/No) 42 dBHz Range 0 to 99, null when not tracking
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Satetlite ID 27 Channel 4(Range | to 32)

Elevation 27 Degrees Channel 4Maximum 90}

Azimuth 138 Degrees Channel 4(Truc, Range 0 to 359)
SNR (C/No) 42 dBHz Range 0 to 99, null when not tracking
Checksum *71

<CR><LF> End of message termination

- RMC (Recommended Minimum Specific GNSS Data)

fygw, dumdsidaa

o/ o

(RMC) Alugasudygrad

o

$GPRMC,161229.487,A,3723.2475,N,12158.3416.W,0.13,309.62,1 20598, *10<CR><LF>

- - o d o =
maNnn 2.6 mu.mmu-usu’iauunau'lunnmam‘uam

1
1 o )

=4 1 1 3 ol ar q,
Aoaasaanu ozl Inseasedluasil

P Yo A aw = o
L‘iﬂ'ﬂ'iﬂ“l-lﬂigﬂﬂﬂﬂﬂﬂﬂf)yﬂ”ﬂﬂcl‘lfﬂﬂﬂGQﬂ1'J°I-H'Il!.ﬂ$l'eml ﬁmuﬂumsa‘u

AgAuAzaBIage, A, uazanuia Tasdietveusnoinefidud

Name Example Units Description
Message ID SGPRMC RMC protoeol header
UTC Position 161229.487 hhmmss.sss
Status A A=data valid or V=data not valid
Latitude 3723.2475 ddmm.mmmim
N/S Indicator N N=north or S=south
Longitude 12158.3416 dddmm.mmmm
E/W Indicator W E=east or W=west
Speed Over Ground 0.13 Knots
Course Over Ground 309.62 Degrees True
Date 120598 ddmmyy
Magnetic Variation Deprees E=east or W=west
Checksum *10
<CR><LF> End of message termination
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- VTG (Course Over Ground and Ground Speed)
4 dy ¥ 1] 2 F1 =2 o o o [
aaiathlsznoudisdoyadseldueniifianuuazanuia Taodaodauous
d Ada ] LY o 1 a1 o ef
Ap3AIN (VTG) N lugaiudygnaiieadweny wil Tassadadiudsil
$GPVTG,309.62,T,,M,0.13,N,0.2 K*6E<CR><LF>

A199H 2.7 anunangvesdeyafieglunodaing

Name Example Units Description
Message 1D SGPVTG VTG protocol header
Course 309.62 Degrees Measured heading
Reference T True
Course Degrees Measured heading
Reference M Magnetic
Speed 0.13 Knots Mcasured horizontal specd
Units N Knots
Speed 0.2 Km/hr Measured horizontal speed
Units K Kilometer per hour
Checksum *6FE
<CR><LF> End of message termination
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1. Introduction

1.1 Overview

The HOLUX GM-82 Engine Board is a totai solution GPS receiver, designed based on SiRF star
II/LP Architecture. This positioning application meets strict needs such as car navigation, mapping,
surveying, agriculture and so on. Only clear view of sky and certain power supply are necessary to the unit.

GM-82 communicates with other electronic utilities via compatible dual-channel through RS-232 or
TTL and saves critical satellite data by built—in, memory backup. With low power consumption, the GM-82
tracks up to 12 satellites at a time, re-acquires satellite signals in 100 ms and updates position data every
second. Trickle-Power allows the unit operates a fraction of the time and Push-to-Fix permits user to have
a quick position fix even though the receiver usually stays off.

1.2 Features
The GM-82 provides a host of features that make it easy for integration and use.

& SiRF Star IIILP chipset with embedded ARM7TDMI CPU available for customized applications in

firmware

12 parallel satellite-tracking channels for fast acquisition and reacquisition -

High speed signal acquisition using 1920 time/frequency search channels -

Built-in WAAS/EGNQS Demodulator

Low power consumption with Advanced Trickie-Power and Push-To-Fix mode - -

Optional Rechargeable battery for memory and RTC backup and for fast Time To First Fix(TTFF} -

Support NMEAQ183 v2.2 data protocol and SiRF binary code -

Enhanced algorithms -SnaplLock and SnapStart provide suparior navigation performance in
urban, canyon and foliage environments

For Car Navigation , Marine Navigation Fleet Management AVL and Location-Based Services ,

Auto Pilot Personal Navigation or touring devices, Tracking devices/systems and Mapping devices

application

1.3 Technology Specifications

1.3.1 Physical Dimension
1) PCB Size: 40(W) x 50(D} x 12(H} (mm)
2) Weight: 18 g

1.3.2 Environmental Characteristics

1) Operating temperature: -40°C to +85°C (internal temperature)
2) Storage temperature: -45°C to +100°C

1.3.3 Electrical Characteristics
1} Input voltage: 5.0Vdc +/-10% or 3.3Vdc +/- 10%.
2) Input current: Less than 80mA (without antenna )

3) Backup power:(optional). 3V Rechargeable Lithium cell battery, up to 1000 hours discharge.
4) MCX antenna connector: Active .

1.3.4 Performance

[} Tracks up to 12 satellites.
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2} Update rate: 1 second.
1) Acquisition time:

Reacquisition 01 sec, averaged
Hot start 8 sec. averaged
Warm start 38 sec. averaged
Cold start 45 sec. averaged

1y Paosition accuracy:

Non DGPS (Differential GPS)

Position 5~25 meter CEP
Velocity 0.1 meters/second.
Time 1 microsecond synchronized GPS time

DGPS (Differential GPS)

Position 1t05 meters, typical
Velocity 0.05 meters/second, typical
EGNOS/WAAS
Position <22 meters, horizontal 95% of time
<5 meters, vertical 95% of time

3 Dynamic Conditions:

Aititude 18,000  meters(60,000 feet) max
Velocity 515 metersisecond (700 knots) max
Acceleration 4 G, max

Jerk 20 meters/second?®, max

1.3.5 Interfaces

1) Dual communication channel TTL or RS232 jevels, with user selectable baud rate (4800-Default,
9600, 19200, 38400).

2) NMEA 0183 Version 2.2 ASCIl output (GGA, GSA, GSV, RMC (VTG and GLL for optional)).

3) Real-time Differential Correction input (RTCM SC-104 message types 1, 2 and 8).

2.1 Initialization

As soon as the initial self-test is complete, the GM-82 begins the process of satellite acquisition and
tracking automatically. Under normal circumstances, it takes approximately 45 seconds to achieve a
position fix, 38 seconds if ephemeris data is known. After a position fix has been calculated, information
about valid position, velocity and time is transmitted over the output channel.

The GM-82 utilizes initial data, such as last stored position, date, time and satellite orbital data, to
achieve maximum acquisition performance. If significant inaccuracy exists in the initial data, or the orbital
data is obsolete, it may take more time to achieve a navigation solution. The GM-82 Auto-locate feature is
capable of automatically determining a navigation solution without intervention from the host system.
However, acquisition performance can be improved as the host system initializes the GM-82 in the following
situation:

® Moving further than 500 kilometers,
® Failure of Data storage due to the inactive internal memory battery.
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2.2 Navigation

After the acquisition process is complele, the GM-82 sends valid navigation information over autput
channels. These data include:

1) Latitude/longitude/altitude
2) Velocity

3) Dateftime

4) Error estimates

5) Satellite and receiver status

2.3 Manufacturing Default:

Datum: WGS84.

Baud Rate: 4800.

Output: GGA, GSA, GSV, RMC or by demand.

DGPS: RTCM SC-104(Type 1,2,9) or WAAS (in USA area) or EGNOS (in European area)

3.1 Standard Model GM-82

GM-82-A W/ angle MCX connector and standard hole to hole dimension
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J1 gonnector pin definition:

Pin# Name : Description

1 NC * No function

2 vCC_ &V Regulated 5.0V +/-5% input power, 80mA typical.

3 VBAT . Battery backup input. 2.5V to 3.3V ,10uA typical.

4 NC No function

Manual reset input, ground to reset receiver. Leave floating for

5 PBRESEN normal operation. The minimum plus width is 150 ms reset

signal.

6 GPIO1 . General purpose VO pin 1

7 GPIO2 . General purpose I/C pin 2

8 GPIO3 _ General purpose /O pin 3

9 GPIOq General purpose I/Q pin 4

10 GND Ground

11 TXA Port A Serial Transmit Data GPS messages.

12 RXA Port A Serial Receive Data GPS commands.

13 GND Ground \

14 ™XB Port B Serial Transmit Data.

15 RXB Port B Serial Receive Data DGPS messages.

16 GND . Ground.

17 GPIOS Reserved for re-programming flash.

18 GND - Ground

19 TIMEMARK 1PPS Time mark output

20 NC No function

1. VCC_5V: + 5V DC voltage input.

2. Dual communication channel TTL levels (GM-82-T0/T1) or RS-232 levels (GM-82-A0/A1), with
user selectable baud rates (4800-Default, 9600, 19200, 38400}.

RXA: Main Receive Channel. This input is used to receive software commands to the GM-82 from
user written software.

RXB: Auxiliary Receive Channel. This input is used to receive serial differential GPS data.

TXA: Main Serial Output. This output provides navigation data to user written software.

TXB: For user's application (not currently used}).

3. PBRESEN: This pin provides an active-low reset input to the GM-82. Activation of this pin will reset
and start acquisition process. It may be left open if not utilized.

4,

5. VBAT: Battery backup input for powering the RAM and RTC. Typical current is 1QuA. Without an
external backup battery the GM-82 will execute a cold start when turning on each time. To achieve
the faster start-up offered by a hot or warm start, either a battery backup must be connected. A 2.5V
and 3.6V power source is required in order to maximize battery lifetime. With a lithium cell battery,
the data retention is 1,000 hours.

6. GPIO Functions: Several /Os of CPU are connected to the digital interface connector for

customer's applications and are labeled as GPIO1 to GPIOS.

&



Philips Semiconductors

80C51 8-bit Flash microcontroller family

Preliminary data

P89C51RA2/RB2/RC2/RD2xx

8KB/16KB/32KB/64KB ISP/IAP Flash with 512B/512B/512B/1KB RAM
e

DESCRIPTION

The PROCS1RA2/RB2/RC2/RD2xx contains a non-vaiatile
BKB/M6KB/32KB/64KB Flash program memory that is both parallel
programmable and serial In-Syslem and In-Application
Programmable. In-System Programming {ISP) allows the user to
download new cade while the microcontroller sits in the application.
tn-Application Pragramming (#AP) means that the microcontrolier
fetches new program code and reprograms itself while in the
systam. This allows for remote programming aver a modem link.

A defauil serial loader {boot loader) program in ROM allows serial
In-System programming of the Flash memory via the UART without
the need for a loader in the Flash code. For In-Application
Programming, the user program erases and repragrams the Flash
memory by use of standard routines cantained in ROM,

The device supports 6-¢lack/12-clock mode selection by
programming a Flash bit using paraliel pragramming or
In-System Programming. In addition, an SFR bit (X2) in the ciock
control register (CKCON) also selects between 8-clock/12-clock
mods.

Additionally, when in 6-clock mode, peripherals may use either 6
clocks per maching cycle or 12 clocks per machine cycle. This
chaice is available individuaily for each peripheral and is selected by
bits in the CKCON register.

This device is a Single-Chip 8-Bit Microcontroller manufactured in an
advanced CMOS process and is a derivative of the 80C51
microcontroller family. The instruction set is 100% compatible with
the BOC51 instruction set.

The device alsc has four B-bit /O ports, three 16-bit timer/event
couniers, a multi-saurce, four-priority-level, nested interrupt structure,
an enhanced UART and on-chip ascillalor and timing circuits.

The added fealures of the PBSCS1RA2/RB2/RC2/RD2xx make it a
powerful microconirolier for applications that require pulse width
modulation, high-speed 70 and up/down counting capabilities such
as motor control.

2002 Jul 18

FEATURES
® BOCS51 Central Processing Unit

# Qn-chip Flash Program Memory with in-System Programming
(ISP} and In-Application Programming (IAP) capability

® Boot ROM cantains low level Flash programming routines for
downloading via the UART

® Can be programmed by the end-user applicatian {IAP)

® Parallcl programming with 87C51 compatible hardware interface
to programmer

® Sypports 6-clock/12-clock mods via paraliei programmer (default
clock mode after ChipErase is 12-clock)

® §-clack/12-clock mode Flash bit erasable and programmable via
ISP

® G-clock/12-clock mode programmable “on-the-fiy” by SFR bit

® Peripherals (PCA, timers, UART) may use either 6-clock or
12-clock mode while the CPU is in 6-clock mode

® Speed up to 20 MHz with 6-clock cycles per machine cycle
{40 MHz equivalent performance); up to 33 MHz with 12 clocks
per machine cycle

" ® Fully stalic aperation

® RAM expandable externally to 64 kbyles
# Four interrupt priority levels
® Seven interrupt sources
® Four B-bit 10 ports
® Full-duplex enhanced UART
— Framing error detection
— Automatic address recognition
® Power control modes
- Ciock can be stopped and resumed
- ldle mode
— Power down mode
& Programmable clock-out pin
® Second DPTR register
® Asynchronous port reset
® Low EMI (inhibit ALE)

® Programmatle Counter Array (PCA)
- PWM
- Capture/compare



Prefiminary data

P8SC51RA2/RB2/RC2/RD2xx

Philips Semiconduciors

80C51 8-bit Flash microcontroller family
8KB/16KB/I2KB/G4KB ISP/IAP Flash with 5128/512B/512B/1KB RAM

SELECTION TABLE
; Serial
Type Memory Timers Interfaces
£ Ed § - T Max.
[} I © Q 2 £ Fraq Freg
£ £ e g5 lez] & 22 | 5% ::%qclk Range | Range
sz lelelSle]elealelalzlale (5 f 85| B8] 2% | 23| 35 | acr {oomn [One
& g1k by N 2lES|=|85]5]F Q EW | 2h E& | 80| £8 | MHa '
PEICSIRD2xx K -] - ek 4 N - 32 | 724 ¢ 12ck | Gek | oA 20i33 - 0-20:33
peacsiRcae | 5128 | - | - Jaw a4 p o)) - -] - |3z | 72 N 12 | e | H 20i33 - 0-20:33
PEICSIRB2: | 5128 B . - - faz | s 12ck [ 8ck | H 20/33 - 0-20/33
psacsiRAZe | a12e | - e | 4 \ -1-1- 3z | 7iend i2ck | ok | H 20133 - 0-20:33
NOTE:
1. PBACE1Rx2Hxx devices have a 6-clk default clock rate {12-clk optional). Please also sea Device Comparison Table.
DEVICE COMPARISON TABLE
Itam 1st generation of Rx2 devicas 2nd generation of Rx2 devices Difference
{this data sheet}
Type descripticn P83C51Rx2Hxx(x) P8A9CH1Rx2xx(x) No maore letter 'H’

Programming algo-
rithm

When using a paralle! programmer,
be sure la selecl
P89C51Rx2Hxx{x) devices

When using a parallel pragrammer, be
sure to select PBICS51Rx2xx{x) de-
vices (no more letter 'H')

Differant programming algarithm
due to process change

Clock made {I)

6-clk default, OTP configuration bit
te program to 12-clk mode using

12-clk default, Flash configuration bit
to program to 6-clk mode using paral-

Mare flexibitity for the and user,
more campatibility to alder

parallel programmer (cannot be lel programmer or ISP (can be repre- P8&3C51Rx+ parts

programmed back ta 6-clk) grammad)
Clock made (11) N/A 6-clock/12-clock mode programmabie | Clack mode can be changed by
“on the fly" by SFR bit X2 {CKCON.0) | software
Peripheral clock N/A Peripherals can be run in 12-clk mode More flaxibility, lower power con-

while CPU runs in §-clk mode sumptien

2-16 4-Kbyte blacks

modas

Two 8-Kbyte blacks Moara flexibility

1-3 16-Kbyte blocks

Flash block structure

ORDERING INFORMATION

PART OROER MEMORY TEMPERAT;URE VOLTAGE FREQUENCY (MHz)
NUMBER? FLASH | RAM RANGE (“C} RANGE 6-CLOCK 12-CLOCK DWG #
AND PACKAGE MODE MODE

1. | PBIC5IRAZBA/O BKB | 512B | Oto+70, PLCC 4555V | 020MHz | Glo33MHz | SOT187-2
2 | PBICEIRAZBBDIO1 BKE | 6128 | Oto +70, LQFP 4555V | Otc20MHz | Oto3d3 MHz | SOT389-1
3. | P8YC51RB2BAIOY 16 KB 512B (1o +70, PLCC 45-65V 0 to 20 MHz 0to 33 MHz SQT187-2
4. | P83CE1RB2BBD/C1 16 KB 512B Oto +70, LQFP 4.5-55V 0to 20 MHz 0to 33 MHz 50T389-1
5. | PB9CS1RCZBN/01 32 KB 5128 0 1o +70, PDIP 4555V 0 to 20 MHz 0te 33 MHz SOT12941
6. | PBACST1RC2BA/M 32KB 512B 0ta +70, PLCC 4555V 0 to 20 MHz 0te 33 MHz SQT187-2
7. | PBICST1RC2FA/L 12KB 512B 40 to +85, PLCC 45-55V G to 20 MHz 0to 33 MHz sOT1687-2
8. § PBIC51RC2BBD/01 32 KB 512 B Gto +70, LQFP 4558V 0 to 20 MHz 0to 33 MHz 50713881
9. | PE9C51RC2FBD/O1 32 KB 5128 —40 to +85, LQFP 4.5-55V G to 20 MHz 010 33 MHz 5QT388-1
1C. | PRICHT1RD2BN/O1 64 KB 1024 B 0to +70, PDIP 4555V 010 20 MHz 0 to 33 MHz S0OT128-1
11. } P8SC51RD2BA/01 64 KB 1029 B 0tc +70, PLCC 45-58V 0to 20 MHz 0to 33 MHz S0T187-2
12. | PBICS51RD2ZBRO/O1 64 KB 1029B 0to +70. LQFP 45-55V 0to 20 MHz 010 33 MHz S0T389-1
13. | PBICS51RD2FA/1 64 KB 1024 B —40to +85, PLCC 45-55V 0 te 20 MHz G to 33 MHz SOT187-2
NOTE:

1. The Par Marking will net include the */01".

2002 Jul 18 3



Philips Semiconductors

Preliminary gata

80C51 8-bit Flash microcontroiler family

8KB/16KB/32KB/64KB ISP/IAP Flash with 512B/512B8/5128/1KB RAM

P89C51RA2/RB2/RC2/RD2xx

BLOCK DIAGRAM 1

ACCELERATED 80C51 CPU
{12-CLK MOOE, 6-CLK MOODE)

e

CRYSTAL OR
RESONATOR

]
]
L]
L)
]
]
]
1
1
X
]
! 8K / 16K / 32K / '
' 684 KBYTE —P»
' CODE FLASH
]
' §— FULL-CUPLEX — >
]
' . ENHANCED UART g
X 512/ 1024 BYTE ‘g — gy )
: DATA RAM !
1
! l—— TIMER O [« | >
' TIMER 1 >
o , > PORT 3 < '
' CONFIGURABLE 1/0s :
! i
' < > TIMER 2 '
' ‘—:—‘.
> : > PORT 2 > > ’
: CONFIGURABLE 1/0s '
! —r—
' PROGRAMMABLE  |g——»
: < P COUNTER ARRAY  fa——b
<> PORT 1 > (PCA) T ’
) CONFIGURABLE 1/Os '
' L]
. < g WATCHDOG TIMER :
! 1]
B e N e o ;
' CONFIGURABLE 1:0s !
1 !
! '
]
! OSCILLATOR :
: !
' 1
! )
' ]
' '
! X

suliB08
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Preliminary data

P8IC51RA2/RB2/RC2/RD2xx

Philips Semiconduclors

80C51 8-bit Flash microcentroller family
BKB/16KB/32KB/64KB |SP/IAP Flash with 512B/512B/5128/1KB RAM

BLOCK DIAGRAM — CPU ORIENTED

RO 0-PO.7 P2.0-P2 7
HiHiE A
[ LY 1y _]
| PORT 0 PORT 2
| DRIVERS DRIVERS |
vag | il 1t 9t :
|
Viy | '\} |
RAM ADDR |- PORTEC PORT 2
L | REGISTER [ 4 RAM LATCH LATCH FLASH o I
-
i f ] ] | |
: }
: @ ﬁ ﬁ 1 |
| a ‘
- CK
| | REGISTER ACC PONTER :
| J
S PROGRAM |
| ADDRESS k——1 ] |
I TMPZ TP REGISTER |
|
| |
N !
BUFFER [
: ALU = = 1
| SFRs i
| TIMERS BC |
; INCRE-
| o8 PCA MENTER = :
l e ,/fa A1 18 I
| PROGRAM |
| COUNTER |
PsENel— 8« \/L ll
Alge GE ‘ DPTR'S
) . ol E @ * A MuTIFLE () |
EAvep coNTROL | £ § |
RST—-L' 2‘:_1 - L [
l ] T3] ]' PQRT 1 PORT 3 |
| LATCH LATCH
| |
| OSC LATOR @ @ |
1 PORT 1 PORT 3 |
| DR IVERS DRIVERS |
R f_.iHﬂ:'_ __________ HI-HH ——————————— J
D ¥ ; LB ¥
F10-P17 P3.0-PA7
T SUOT0BS
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Preliminary data

80C51 8-bit Flash microcontroller family
BKB/16KB/32KB/64KB ISP/IAP Flash with 512B/5128/512B/1KB RAM

P89C51RA2/RB2/RC2/RD2xx

DIP40: plastic dual in-line package; 40 ieads (600 mil)

S0T1291

e seating plane

il

J—
S | —
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— b
4D r 21 My
Jf Jf_
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Philips Semiconductors . ' Preliminary data

80C51 8-bit Flash microcontroller family P89C51RA2/RB2/RC2/RD2xx

BKB/16KB/32KB/64KB ISP/IAP Flash with 512B/512B/512B/1KB RAM

PIN DESCRIPTIONS
PIN NUMBER
MNEMONIC TYPE NAME AND FUNCTION
PDIP PLCC LQFP

Vg 20 22 16 | Ground: 0 V reference.

Voo 40 a4 38 | Power Supply: This is the power supply voilage for normal, idle, and powar-down
operation.

P0.O-0.7 39-32 43-36 37-30 110 Port 0: Port 0 is an apen-drain, bidirectional /0 port. Port C pins that have 18
written to them float and can be used as high-impedance inputs. Port 0 is aiso the
multiplexed low-order address and data bus during accesses to external program
and data memory. In this application, it uses strong internal puli-ups when emitling 1s.

P1.0-P17 1-8 2-5 4044, 1Q Port 1: Port 1 is an 8-bit bidirectional 11O pert with internal pull-ups on ali pins.

1-3 Port 1 pins that have 1s written to them are pulled high by the internal pull-ups and
can be used as inputs. As inputs, porl 1 pins that are externaily pulled fow will
source current because of the intemal pull-ups. (See DC Electrical Characteristics:
he)-

Alternate functions for PBSC51RAZ/RB2/RC2/RO2xx Port 1 include:
1 2 40 [fLe] T2 (P1.0}: Timer/Counter 2 external count input/Clockout (see Programmable
Clock-Out)
2 3 41 i T2EX {P1.1): Timer/Counter 2 Reload/Capture/Direction Cantrol
3 4 42 | ECI (P1.2): External Clock Input to the PCA
4 5 43 11O CEX0 (P1.3): Capture/Compare External ¥Q for PCA moduls 0
5 6 44 lle} CEX1 {P1.4): Capture/Compare External IO for PCA module 1
6 7 1 Q CEX2 (P1.5): Capture/Compare External /O for PCA module 2
7 8 2 o CEX3 (P1.8): Capture/Compare External 11O for PCA module 3
8 g 3 l{e} CEX4 (P1.7): Capture/Campare External (/O for PCA moduie 4

P2.0-P27 21-28 24-31 18-25 110 | Port 2: Port 2 is an B-bit bidirectional /O port with internal pull-ups. Port 2 ping that
have 1s written ta them are pulled high by the internal pull-ups and can be used as
inputs. As inputs, port 2 pins that are externally being pulled low will saurce current
because of the internal pull-ups. {See DC Elecirical Characteristics: Iy ). Port 2
emits the high-order address byte during fetches from external program memory
and during accesses to external data memory that use 16-bit addrasses (MOVX
@CPTR}. in this application, it uses strong internal pull-ups when amitting 1s.
During accesses 1o external data memory that use 8-bit addresses (MOV @Ri),

port 2 emits the cantents of the P2 special function register.

P3.0-P3.7 10-17 11, 5,713 /g Port 3: Port 3 is an 8-bit bidirectional /O port with internal pull-ups. Port 3 ping that
13-19 have 1s written to them are pulled high by the internal pull-ups and can be used as
inputs. As inputs, port 3 pins that are externally being pullad low will source current
because of the pull-ups. (See DC Electrical Characteristics: I) ). Port 3 also serves
the special features of the PBOCS1RA/RB2/RC2/RD2xx, as (istad below:

[ 1 5 I Rx[} (P3.0): Serial input port

M 13 7 0 TxD (P3.1): Senal output pert

12 14 8 ! INTO (P3.2): External interrupt

13 15 9 i INT1 (P3.3): External intarrupt

14 16 10 ) 70 (P3.4): Timer 0 external input

15 17 11 | T1 (P3.5}: Timer 1 external input

16 18 12 o} WR (P3.6): External data memory write strobe
17 18 13 o} RD (P3.7): External data memory read strobe

RST 9 10 4 | Raset: A high on this pin for two machine cycles while the oscillator is running,
resets the device. An internal resistor to Vgg permits a power-an reset using only
an external capacitar 1o Ve,

ALE 30 33 27 Q Address Latch Enable: Output pulse for latching the low byte of the address
during an access ta external memory. In normal operation, ALE is emittad twice
every machine cycie, and can be used for external timing or clocking. Note that one
ALE pulse is skipped during each access to external data memary. ALE can be
disabled by setting SFR auxiliary.0. With this bil set, ALE will be active oniy during a
MOWVX instruction.
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Philips Semiconductors Preliminary data

80C51 8-bit Flash microcontroller family - P89C51RA2/RB2/RC2/RD2xx

BKB/16KB/32KB/64KB ISP/IAP Flash with 512B/512B/512B/1KB RAM

PIN NUMBER
MNEMONIC TYPE NAME AND FUNCTION
PDIP PLCC LQFF .
PSEN 29 az 26 e} Program Store Enable: The read strobe to external program memory. When

execuling code from the extornal prograrm memory, PSEN is activated twice each
machine cycle, Bxcept that two PSEN activations are skipped dusing each access
ta external data memory. PSEN is not activated during fetches from internal
program memery.

EANVER 31 35 29 ! External Access Enable/Programming Supply Voltage: EA must be exiernally
held low ta enable the device to fetch code from external program memory
{ocations. If EX is held high, the device executes from internal program memory.
The value on the EA pin is latched when RST is released and any subsequent
changes have no effect. This pin aiso receives the programming supply vaitage
(Vpp) during Flash programiming.

XTALY 19 21 15 | Crystal 1: !nput to the inverting asciliator ampiifier and input 1o the internal clock
generator Circuits.

XTALZ 18 20 14 Q Crystal 2; Quiput from the inverting oscillator amplifiar.

NOTE:
To avaid “latch-up” effect at power-on, the valtage on any pin (other than Vpp) must not be highor than Ve + 0.5 V or tess than Vigg - 0.8 V.
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MC78XX/LM78XX/MC78XXA

3-Terminal 1A Positive Voltage Regulator

Features

« Output Currentup to 1A

« Quiput Voltages of 5.6, 8,9, 10, 12, 15, 18,24V
« Thermal Overload Protection

+ Short Cireuit Protection

« Qutput Transistor Safe Operating Area Protectian

Internal Block Digram

Description

The MC78XX/LM78XX/MCT78XXA series of three
terminal positive regulators are available in the
TO-220°D-PAK package and with several fixed output
voltages, making them useful in a wide range of
applications. Hach type employs internal current limiting.
thermat shut down and safe operating area protection,
making it essentially indestructible. If adequate heat sinking
is provided, they can deliver over 1A output current

~ Although designed primarily as fixed voltage regulators,

these devices can be used with external components to
abtain adjustable voltages and currents.
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MC78XX/LM7BXX/MCTBXXA

Absolute Maximum Ratings

* Parameter Symbol Value Unit

. Input Valtage (for Vo = 5V lo 18V} VI 35 A
(for Vo = 24V) Vi 40 \

| Thermal Resistance Junction-Cases {TQ-220) ReJc 5 “Ccrw
Thermal Resistance Junction-Air (TO-220) RusA 65 acrw

"Bp'erating 'I:e;'ﬁ;;e}étu:-fé Rgﬁ_ge - TOPR 0-+125 | °C

?ﬂbfage Temperature Range TsTG -65 ~ +150 °c

Electrical Characteristics (MC7805/LM7805)

{Refer to test circuit 0°C < Ty < 125°C, Ig = 500mA, V| = 10V, Cj= 0.33pF, Co= 0.1uF, unless otherwise specified)

MC7805/LM7805 )
Parameter Symbol Conditions - Unit
Min. | Typ. ; Max.
TJ=+25°C 4.8 50 52
Output Voltage VO 5.0mA - lo  1.0A, Pp = 15W v
V=7V to 20V 475 5.0 525
_ _ _ Vo =7V o 25V - 40 | 100
Line Regulation {Note 1) Regline | T)=+25°C | my
V| =BV to 12V - 1.6 50
. 0 =5.0mA 101.5A - @ 100
Load Regulation {Note1) Regload | Ty=+25°C 10 =250mA to mv
. - 4 50
750mA
Quiescent Current o Ty =+25°C - 5.0 8.0 mA
lo=5mAto 1.0A - 0.03 0.5
Quiescent Current Change Alg mA
Vi= 7V 1o 25V - 0.3 1.3
Output Voltage Drift AVO/AT | 10= 5mA - -0.8 - mv/°C
Output Noise Voltage VN f = 10Hz to 100KHz, TA=+25°C - 42 - uvivo
. . f=120Hz
Ripple Rejection RR vQ = 8V to 18V 62 73 - dB
Dropout Voltage VDrop | lo= 1A, T)=+25 °C - 2 - v
Qutput Resistance rQ f=1KHz - 15 - me2
Short Circuit Current Isc V)= 35V, Ta=+25°C - 230 - mA
| Peak Current 1PK TJ=+25°C - 2.2 . A

Note:

1. Load and line regulation are specified at conslant junction temperature. Changes in Vo due ta heating effects must be taken
into account separately. Pulse lesting with low duty is used.




MC78XX/LM7BXX/MC7BXXA

Typical Perfomance Characteristics
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Mechanical Dimensions
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MC7RX0ULM7BXCMCTEXXA

Ordering Information

Product Number Output Voltage Tolerance \ Package Operating Temperature
LM7805CT +4% | TO-220 0~+125°C

Product Number Output Voltage Tolerance Package Operating Temperature
MC7805CT
MC7806CT
MC7808CT
MC7809CT _
MC7810CT ‘ TO-220

© MCTBA2CT
~ MCT7815CT

‘MC7818CT | +4%

MC7824CT

 MC7805CDT
| MC7806CDT

MC7808CDT

MC7809CDT

MC7810CDT

MC7812CDT

MC7805ACT

MC7806ACT

MC7H0BACT

MC7809ACT

MC7810ACT =2% TO-220

© MC7812ACT | '

MC7815ACT

'MC781BACT

MC7824ACT

D-PAK 0~+125°C

27
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+5V-Powered, Multichannel RS-232

General Description

The MAX220 MAX249 tamily of line drivers/receivers i
intended for all EIATIA-232F and V.28/V.24 communica-
tions intertaces. particularly applications where £12V s
not available.

These parts are espocially usetul in battery-nowered sys-
tems, since their tow-powe: shuldown mode reduces
power dissipalion to less than Spw. Thoe MAX225,
MAXI3E MAX235 and MAXZ46/MAXZAMAN21TY Uso
noy extenal compenents and are recommonded o appli-
cations where printed ciroun hoard space is crilica

Applications
Fordable Computers

Low-Power Modems

lmerface Translation

Baltery-Powered R3-232 Systems

Multiciron RS-232 Networks

Drivers/Receivers

Next-Generation
Device Features

* For Low-Voltage, integrated ESD Applications:

MAX3222E/MAX3232E/MAXI237E/MAX3241E/
MAX3246E: +3.0V to +5.5V, Low-Power, Up to
1Mbps, True RS-232 Transceivers Using Four
0.1uF External Capacitors (MAX3246E Available in
a UCSP™ Package)

For Low-Cost Applications:

MAX221E: +15kV ESD-Protected, +5V, 1pA, Singie
RS-232 Transceiver with AutoShutdown™

Ordering Information

PART TEMP RANGE PIN-PACKAGE
MAX220CPE 0°C to +70°C 16 Flastic DIP
‘MAX220CSE 0°Cto +70°C 16 Narrow SO
MAX220CWE 0°C to +70°C 16 Wide S0
MAX220C/D 0°C to +70°C Dice*
MAX220EPE -40°C to +86°C 16 Plastic DIP
MAXZ220ESE -40°C to +85°C 16 Narrow SO
MAX220FEWE -40°C to +85°C 18 Wide SQ
MAX220FEJE -40°C to +85°C 16 CERDIP
MAXZ20MJIE -55°C to +125°C 16 CERCIP

Ordering Intormation continued at end of data sheet.

AutoShutaovm and UCSP are rademarks of Maxim (ntegrated

Praducts. Inc “Contact lactory for dice specifications.
Selection Table
Pawer No. of Nominat SHDN Rx
Part Supply RS-232 No. af Cap. Value & Three- Activein Dala Rate
Number {V) Drivers/Rx Ext. Caps (pF) State SHDN (kbps) Features
MAX220 +h 202 4 0047033 No 120 Ullra-low-power . industry-stardard pinowit
MAX222 +5 21 El 01 Yes 200 Low-power shutdown
MAXZP3 (MAX213] +5 /5 4 1O Yes v 129 MAXZ241 and recevers active in shutdown
MAKZZL 38 G5 & Yes v 120 Availabe r 50
MAXZ30 (ABX2C0) +5 =40 4 10(0.) Yos 120 5 drvers with shutdown
MAX23Y (RAXA1) +Lard 212 2 100N HNo 120 Standard +B/+ 12V or baltery supplies,
<7510 0152 came ‘unciions as MAXZ232
BAAXZRS (BAAXZ02Y -5 &P A 10401 No 120 (64) Industry slandard
kAAX 22 -5 2i B i No 200 Hgher slew rate, small cans
MAX233 (MAXINA) +4 iy 0 Mo 1203 No exterral caps
MAAX23HS + 5 i o Mo 200 Mo exzernal caps, hegh slew rate
MAK23A IMAX2I) 45 4/l 4 PO ko 120 Repiaces 1488
IsH S S/ ! Yes 120 No extarna: caps
2 06} +5 45 o 1O Yes 120 Shutdown, three slate
MAXZ3Y IMAX2071 45 Rl 4 10001} No 120 Complements IBM PC serial port
MAX238 (MAX208Y 1h 404 A 1.000.1) R 120 Replaces 1488 and 1489
MAX230 (RIAXZ09) 45 and el 2 1.0 0.1 Mo 120 Standarzd +5/+ 12V or ballery supplies;
+7510+132 single-package scluton for IBM PC sena: port
MAXZ240) 3] o 4 10 Yes 120 DIP or Hatpack package
MAX241 AXZ 11} +8 45 4 1.0(0.1) Y5 120 Complete IBM PC serial port
MAX242 LR 22 ] 1 Yes v 200 Separate shutdown and anabye
MAX245 +5 27 4 a1 No 200 Open-line datact.on simplifies cakling
MAx244 +k &0 4 19 No 120 High slew rate
MAXP4L -& B0 a Yes v 120) High slew rate, int. caps, two shutdowr modes
rAXZ240 -5 810 0 Yes v 120 High slaw raze, int. caps, three shuidown moedes
MAX247 51 9/2 4] Yes v 12¢ }4.gh slew raze, in. caps, rire operating modes
MAX24H -5 88 4 1.0 Yes v 120 H-gh slew rate. selectve hall-chip enakles
RAX249 +5 B0 ] 1.0 Yas U4 170 Avalable in quad ‘latpack package
MAXIM Maxim Integrated Producis 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim's website at www.maxim-ic.com.
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+5V-Powered, Multichannel RS-232

Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243

Supoly Votage (Vo) 03V 1o+ BY 20-Pir Plastic DIF {derate 8 QOmW,;*C above +70°C) . 440mW

Input Voltages 16-Pin Narrow SO {derate 8.70mW/°C abave +70°C) ..6981W
TIN e e oo e 0BV O Ve - O3V -~ 1B-Pin Wide SO (derate 9.52mW/°C above +70°C). ... TAZmW
AN (Excopt MAX220) ... e £30V 18-Pin Wide SO (derate 9.52mW/°C acove +70°C)...... 782mwW
RN (MAX220). TS OTPURTURP P +28V 20-Pin Wide 5O (derate 10.00mwW/°C aoove +70°C)....800mW
Tout (Fxcept MAX220) {Note 1) ... +15V 20-Pin SSOP (derate 8.00mW/C above +70°C) ........640mW
TouT IMAX220) . s +13.2v 16-Pin CERDIP {derate 10.00mW/*C above +70°C) ... .B0OOmW

Qutput Voltages 18-Pin CERDIP (derate 10.53mW/°C above +70°C).... 842mW
TouT-.. - e PP TN +16V Operating Temperature Ranges
Rout.. 0BV (Veo + 0.3Y) MAXZ2_ _AC_ L MAXZ_ C_ 0°C to +70°C

Driver/Aoeceiver Qutput Shart Circuited to GND...... Cortinuous MAX2_ _AE_ _ MAX2_ _E__ . oo mA0°C o £BEC

Continuous Power Dissipation (T4 = +70°C) MAX2  _AM_ _ MAXZ2_ _M_ _. BEC to +125°C
16-Pin Plastic DIP (derate 10.53nwW/C above +70°C) .842m\W Storage Temperature Rarge ... .-B5°C to +160°C
18-Pir. Plastic DIP (derate 11.11mW/*C above 1 70°C). BBOUmMW Lead Temperature (soldering, 108) L+3004C

Note 1: Input voltage rrsasured with TouT ir high-impedance state. SHON or Voo = 0V,
Note 2: Far the MAX220 v+ and V- can have a naximum magnitude of 7V, but their apsolute difference carrot exceed 13V,

Stresses beyond these listed unaer "Absolute Maxamum Ratings” nay cause penmarant damage 1o the device. These are stress ratings amly, and functiona!
aparaticn Of the device d! ese or any shor conaitions heyora those inaicated in tho operalional sechions of the specificalions s not implied Exposure fo
absolute 1max i rating conaiions for extended periods ma y affect device rehabuity.

ELECTRICAL CHARACTERISTICS —MAX220/222/232A/233A/242/243

(Voo = +ay £10%, C1 C4 = 0.1pF. MAX220. C1 = 0.047pF, C2 C4 =0 33pF. Ta = Tpin t0 Tax, unless otherwise noted.)

[ ~ PARAMETER | CONDITIONS [ MIN  TYP  MAX | UNITS
RS-232 TRANSMITTERS
Output voltage Swing Al transmitter outputs loaded with 3k to GND +5 +8 vV
input ».ogic Threshold Low 14 08 V
) Al devices except MAX220 2 1.4
Input Logic Threskold High : - Vv
MAXE20: Vo = 5.0V . 2.4
) All except MAX220, normal oporatior 5 40
Logic: Pull-Up/inout Current === pA
SHOM = OV, MAX222/242, shutdowrn, MAXZ220 +0.01 +1
Ve = 5.5V SHDN = OV, Vol = =19V, MAX222/242 +0.01 +10
Cutput {.eakage Current [ Vour = £15Y 0.01 +10 A
P g Vo = GHON = OV A, * : g
MAX22C. Vout = «12V +25
Data Rate 200 116 kbos
Transmitter Output Resistance Voo = Vi = V- =0V, Vout = 22V 3co 10M Q
. Vourt =0V +7 +27
Output Skorn-Circuit Current Vi =0V mA
© e oul MAX220 60
RS$-232 RECEIVERS
RS-232 Input Vollage Operating R =0 1y
-232 Inpe ge ratin ]
nput Valtage Operating Range YIVEET T
All excepl MAX243 R2| o8 13
RS-237 Input Threskald Low Ve = by - i v
MAX243 R21 {Note 2) -3
All except MAX243 R2 18 2.4
RS-232 Input Threshold Higk Voo = Y Exeept v In V
| MAXZ43 R2y (Note 2) -0.58 -0.1
Il axcept 13. Voo = 5V, st 15 i . 0. . 1
AS.237 Input Hysteresis Al axcept MAX243. Ve ro hysteresis in shdn 2 05 v
~ MAX243 1
3 h 7
RS-232 Inpus Resistance — — - kQ
Ta = +25°C (MAX220) 3 5 7

2 . o R > > (P




+5V-Powered, Multichannel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)

Voo = 15V £10%, C1 C4 = 0.1pF MAX220, C1=0047.F C2 C4 =033uF. Ta = Tmin tO Triax. unless otherwise notad.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
B U] = 3.2MA 0.2 04
TTL/CMOS Output VYoltage Low oul — OV
louT = 1.6mMA (MAX220) 04
TTL/CMOS Output Voltage High lour = -1.0mA 35 Veo-02 V
TTL/CMOS Qutput Srort-Circuit Sourcing Vous = GND -2 -10 A
Currert Shrinking VOuT = Yio 10 30
TTL/CMOS Cutput Leakage Current SHDN = Ve or EN = Veg (SHDN = OV for MAX222) 006 =10 )
OV < Vot s Ve
EN input Threshold Law MAX242 1.4 0.8 v
EN Inp:ut Threshoid High MAXZ242 20 1.4 v
Operating Supoly Voltage 45 55 v
MAX220 05 2
I Mo lead
Voo Supply Current (SHDN = Vo), MAX2221232A/233A/242/243 4 10 A
Figures b, 6, 11. 18 3k load WMAXZ220 12
both inputs MAX222/232A/233A1242/243 15
Ta = +#25°C cA 10
[ 5
'Ta=0C1o +70°C 2 50
Shutdown Supply Current MAX222/242 A e bA
Ta = -40°C to 1 85°C 2 50
Ta =-65"Ct0 +125°C as 100
SHON Input Leakage Current MAX222/242 : 1 LA
SHDN Thresnold Low MAXZZ2/242 14 0.8 v
SHON 1hreshold High MAX222{242 2.0 1.4 Y
L = 50OpF to 25000F.
AL = w10 TkQ. MAX222/232A/233A/242/243 3 12 a0
Trarsition Slew Rate Voo = BV Ta = +25°C Viis
measured from +3V MAX220 15 3 30
to -3¥ or -3V 1o +3V
] MAX222/232A/233A/242/243 13 35
Transmitter Propagatior Delay tEHLT MAX220 4 10
TLL to RS-232 {(Nermal Operation). — 13
Figure ! . MAX222/232A1233A/242/243 15 3.5
F MAX220 5 10
MAX222/232A/233A/2421243 a5 1
Receiver Propagation Delay PHLR MAK230 0e 3
R5-232 to TLL (Normal Operaticn). : Hs
1 y 0 MAX222/232A/233A/242/243 o€ 1
Figure: 2 teLHR
MAX220 08 3
Receiver Propagation Delay | PHLS MAX242 05 10 <
RS-237 to TLL (Shutdown), Figure 2 tPLHS MAX242 25 10 H
Rncei\;cer—Output Enable Time, Figure 3 | tER MAX242 126 500 ns
Ijeceiver Cutput Disable T.ne, Figure 3 | toR MAX242 160 500 ns

Note 3: MAX243 R2auy is guarartead to be low wher R2iy 15 = OV of is fioatirg.

MAXIMN

6VCXVIN-0CcCXVIN



+5V-Powered, Multichannel RS-232
Drivers/Receivers |

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243 (continued)

Voo = 15V £10%. C1 G4 = 0.1pF, MAXZ220,C1 = D.047uF, 2 C4 = 0.33pF. Ta = T 10 Trax. unless otherwise noted )

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Transmilter-Outout Enable Time . MAXZ221242. Q. 1uF caps 250 <
(SHDN Cices High). Figure 4 ET {incluges charge pump start-up) - H
Transmitter-Output Disable Time
(SADN Goes Law), Figure 4 T MAX222/242 0.1pF caps 600 ns
Transmitler + to - Propagation e -t MAX222/232A/233A/242/243 300 ne
Delay Difference (Normal Ooeratior} PHLT - P MAX220 2000 :
Receiver + o - Propagation » - MAX222/232A/233A/242/243 100 ne
Delay Difierence (Normal Qperation) PHLR ~ IPLRR MAX220 205

_Typical Operating Characteristics
MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243

AVAILABLE OUTPUT CURRENT MAX222/MAN242

OUTPUT VOLTAGE vs. LOAD CURRENT vs. DATA RATE ON-TIME EXITING SHUTDOWN
10 - . 1 ; v .
Tk : J ! ‘ £ V- Z
s | : ~ QUTPUT LOAD CURRENT {5 e InF LAPS B
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+5V-Powered, Multichannel RS-232
Drivers/Receivers
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SN54HC573A, SN74HC573A
OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE OUTPUTS

SCLS147E - DECEMBER 1982 - REVISEC SEPTEMBER 2003

Wide Operating Voltage Range of 2V to 6V

High-Current 3-State Outputs Drive Bus
Lines Directly or Up To 15 LSTTL Loads

Low Power Consumption, 80-uA Max lce

Typical tog = 21 ns

+6-mA Output Drive at 5V
Low Input Current of 1 uA Max
Bus-Structured Pinout

SNS4HCS73A . .. J OR W PACKAGE

SN74HCS573A ... DB, DW, N, OR PW PACKAG SNS4HCS73A . . - FK PACKAGE

(TOP VIEW) . (Top "”E":)
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description/ordering information

These octal transparent D-type latches feature 3-state outputs designed specifically for driving highly capacitive
ar relatively low-impedance loads. They are particularly suitabie for implementing buffer registers, 1/O ports,
bidirectional bus drivers, and working registers.

While the latch-enable (LE) input is high, the Q outputs respond to the data (D) inputs. When LE is low, the
outpuis are latched to retain the data that was set up.

used to place the eight outputs in either a normal logic state {high
ar low logic levels) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines
without interface or pullup components.

ORDERING INFCRMATION

" e
POIP - N Tube of 25 SNT4HC573AN SN74HCET3AN
Tube of 40 SN74HCS5TIADW
SoIC - bw Reel of 2500 | SN74HCS573ADWR HCS73A
TArCLBYC  Fosor- OB Reet of 2000 | SN74HCS73ADBR | HC573A
_ Reslof 2000 | SN74HC5TIAPWR
TS50P - PW - el of 250 SN74HCS73APWT HCS73A
coiP - J Tube of 25 SNJ54HC5T3A SNJS4HCETAA
~55°C 10 126C ICFP - W Tube of 150 | SNJG4HCS73AW SNJ54HC573AW
LCCC - FK Tuhe of 55 SNJBAHCE73AFK | SNJS4HCS73AFK

t Package drawings. standard packing guantities, thermal data. symbolization, and PCB design
guidetings are available at www.ti.com/sc/package.

Please be aware that an important notice concerning availabitity. standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers therete appears at the end of this data sheet.

Copyright © 2003, Texas Instruments Incorporated
Qn praducts compiiant to MIL-PRF-18535, wil paramelers are tested
uniges olherwige aoted. On al other produgts. production
proceasing does nol necessaily include lasting ot ali parameters.

PRODUCTION DATA Information is currenl as al _publication date. N

P{n&:cl; Donln,r“m to s;:uci(_ications par lhedlllm c1|I Texas Inslrpmiandls ¢ .
atandard warranty. F oes no Hy inciude
' TEXAS
INSTRUMENTS

tasting ol all parematers.
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75285
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SN54HC573A, SN74HC573A
OCTAL TRANSPARENT D-TYPE LATCHES
WITH 3-STATE QUTPUTS

SELS147E - DECEMBER 1987 - REVISED SEPTEMBER 2003

descriptionfordering information {continued)

To ensure the high-impedance state during power up or power down, OE should be tied to Vg through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

OF does not affect the infernal operations of the latches. Ofd data can be retained or new data can be entered
white the outputs are in the high-impedance state.

FUNCTION TABLE
(each latch)
INPUTS OUTPUT
OE LE D Q
L H H H
L H L L
L L X Qo
H X X rd

logic diagram (positive logic})
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

SUPPlY VOILAGE TANGE, VG - - oo oo oo e am e am s -05Vio7V
input clamp current, i (V) < 0or V(> Vgl (seeNote 1} ..o £20 mA
Qutput clamp current, lok (Vo <0orVg > Vo) (seeNote 1) oo 20 mA

Continuous output current, lo (Mo =010 VEE) - oo +35 mA
Continuous current through Voo or GND L. o +70 mA
Package lhermal impedance, 6, (see Note 2): DB PACKAGE . ..o 70°Ciw
DW package ... .......ooooiiairaae s 58°Ciw
Npackage . ... ... . cvorinraian e 69°C/W
PW package ...........eo i i B3°CIW
Storage termperature range, Tapg - oo v ooaoe e -65°C to 150°C

t Siresses beyond those listed under “absoiute maximum ralings™ may cause permanenl damage to the device, These are stress ratings only. and
functionat operation of 1he devics at these ¢r ary other condilions beyend those indicated under “recommended operating conditions” 5 not
imphed. Fxposure to absalute-maximum-rated conditions for exlended peripds may affect device reliability.

NOTES: 1. Theinput and output vellage ralings may be exceeded if the input and outpul current ratings are observed

2. The package thermal impedance is caloulated in accordance with JESD 51-7.

*? TEXAS
INSTRUMENTS

2 POST OFFICE BOX GA5303 ® DALLAS. TEXAS 75285
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#include <regblf.h>
#include <stdie.h>»
#include <math.h>»
tinclude <intrins.h>
$include <string.h>
¥include <absacc.h>
#include <ctype.h>
#include <stdlib.h>

sfr CKCON = 0OxBF;

sbhit rxd = P3"3;
sbit gled = PC"0;
sbit rled = P0"1;
sbit yled = P0"2;
sbit buzzer = P0"3;
sbit push but2? = P2"7;

sbhit 8CLZ = P1"1;
sbit 8SDAZ = F170;

unsigned char bdata Bbuffl=0;

sbit outroute = Bbuffl~0 ;
sbit wvalidflag = Bbuffl~l ;
sbit INF1 = Bbuffl”z ;
spbit INF2 = Bbuffl~3 ;
sbit bfF = Bpuffl~4 ;

sbit ringflag Bhuffl~h ;
sbit lockflag = Bbuffl"6 ;

i

unsigned char xdata INB[200]; //GPS recleve
unsigned char xdata INB1[50]; //RI recieve
unsigned char xdata TMB[50]; //GPS/com

unsigned char xdata OUTB[100]; //232c¢ut

uansigned char bus,buff, tmp=0C,Job, busl, bufl, datprv;
unslgned int msec, cts,ctslU,poi=0,ctr,passrmc, passrmcl,datato;

unsigned int =xdata SRTcnt2,ckmin,gpsflay:;

unsigned char =data

SRTcnt5, S8RTent 6, Delmt, Deimt2, Ingthl, lngthZ, Ingtn3, shifttmp;
unsigned long =xdata lath, lonh;

unsigned char xdata Hr,Mn,sec,datll;
unsigned int =xdata epind;

code char Infol[l0O]={"AT+CMGS=53"};

//1f number =6623876543 in pdu change 001:000A9166927856340000FF10
cede char Info2[28)={"0011000A9166365114700000FF2D"};

code char Infod[12]={"0011000A5166"};

code char Info5[8]={"0000FF2D"};

unsigned char Info3[B];

unsigned char xdata PDUBuff{9%6],TBuff[48],BufEEP[45];

unsigned char S Count;

unsigned int & Index;



void DLmsl{unsigned int x)};
unsigned char HexToAsc{unsigned char ¥X)
{uansigned char Temp;
Temp = X;
if{Temp > 9){Temp = Temp + 0x37;}
else {Temp = Temp + 0x30;}
return (Temp) ;
}

veid delayee ()
{

~nop_(}; nop_(}; nop (); nop {(}; nop_ (); nop_[};
}

volid FindPDU(unsigned char Index)
{unsigned char 1i;
for{i=0;i<Index;i++}
{
PDUBuff[i*2]
PDUBuff[(i*2)+1]

It

HexTolsc (TBuff(i]>>4);
HexTolsc (TBuffii]&0x0F);

i

}

strncpy (QUTB, PDUBUfE, (i*2)+1};
cts=(1*2)+1,ctsU=0;TI=1;
while{cts)

function: send PDU
purpcse: rotate number
input: d-num of number
return: RBuff[]

void SendPDU(unsigned char CountASC)
{
unsigned char 1i,3,%k,Temnp, TempZ;
float TCount;

TCount = {CountASC*7)/8.0;

S Index = (unsigned int) (TCount*10);
if((5 Index%10)>0){S_Index= S Index+10;}
S Index = (S_Index/10)*2;

1=0;
for (j=0;]j<58 Index;j++)

{

k=132%7;
if((3!= 0)aa{k==0)) {i++;}
Temp? = BufEEP[i] >> k;

if[i::(S_Count—l)){Temp=0x00;}
else Temp=(BufEEP[i+1] << (7-k)):
TBuff[j} = Temp | Temp2:

i++;

FindPDU(S_Index/2);



vold sendsms ()
{
strepy (CUTB, "athr™);
cts=3,ctsU=0;TI=1;
while(cts);
DImsl (5000) ;
strecpy (QUTB, Infol);
cts=10,cts0=0;TI=1;
while{cts):
DLms1 (30);
strcpy {OUTB, "\z"};
cts=1,ctsU=0;TI=1;
while{cts);
DLms1{100};
strepy {CUTB, Info2);
cts=28,ctsU=0;TI=1;
while{cts);
DLms1 (100Q) ;
SendPDU (45} ;
QUTB[0}=0x1A;
cts=1,ctsU=0;TI=1;
while{cts);
DLms1 (500) ;
t

vold sendsmsl ()
{

strcpy (QUTB, "at\r");

cts=3,ctsU=0;TI=1;

while(cts);
DLmsl {5000} ;
strecpy (OUTB, Infel);
cts=10, ctsU=0;TI=1;
while({cts);
DLms1 (10);
strcopy (QUTB, "\r");
cts=1,ctsU=0;TI=1;
while(cts);
DLms1 (100} ;
stropy (OUTB, Infod) ;
cts=12,ctsU=0;TI=1;
while(cts);
DLms1(5);
strcpy (QUTB, Infol3);
cts=8, ctsU=0;TI=1;
while(cts};
DLms1 ({5} ;
strcpy (QUTB, Infobd);
cts=8,ctsU=0;TI=1;
while{cts);
DLmsl{5);
SendPDU{45) ;
QUTB[0])=0x1A;
cts=1,ctsU=0;TI=1;
while(cts);
DLms1 (500) ;



vold DLmsl{unsigned int %)
{
ET2=0 ; // prevent interrupt during check msec
msec=x ;
ET2=1;
while (1)
ET2=0 ;if {msec==0) {break;} ET2=1; }
ET2=1;

vold Time2(void) interrupt 5 using 2 // jump to here every 1 mg**>*/
{

if (msec>0) {(msec--;}

if{datato>0) {datato--;}

if{ckmin>0) {ckmin--;}

if(gpsflag>0){gpsflag--;}

TF2=0;

// GPS interupt and capture word tcdata

vold INTRPTI (void) interrupt 2

{
IE1=0 ;
ET0=1;
TLO=0x54;
THO=0xFC;
TRO=1;
EX1=0;
bus=0;
buff=0;

}

volid timerOen(void)interrupt 1
{

TLO=0xA0;

THO=0xXFD;

bus++;

EX1=0;

if{bus<9)

{
buff=buff>>1;
tmp=0;
if({rxd==1) tmp=0x80;
buff=pbuff|tmp;
TRO=1;

}

if (bus==9)

{
INB[poi]l=buff;
if(INB{poi)==",") {Delmt++;}
bus=0;
TRO=0;
IE1=0;
ET0=0;
poit+;

switch {Job)
{



case 0 : 1f(INB[O]=='S") {Delmt=0;Jcb=1;}
else{Delmt=Job=0;pci=0;}
break ;
case 1 1 if{poi==3) {
1 (({INB[1l]=="G'")&& (INB[Z2]=="2"'})
{Job=2;Delmt=0;}
else {poci=Delmt=Job=0;}

} break ;
case 2 @ 1f{poi==86) {
INB[0]=INB[1}=INB[2]="' ';
if((INB{3]=="G')&&(INB[4]=="G")&& (INB[S]=="A")&&{!INF1))
{Job=3;p0oi=9; INB[3]=INB[4]=TNB[5]=0;Delmt=0;}
1F({INB[3i=="R'")&& (INB[4d]=="M")&& (INB[S]=="C'")}&& (! INF2))
{Job=4;pol=69;INB[3]=INB{4]=INB[5]=0;Delmt=0;}
if(Job==2) {poi=Delmt=Job=0;}
} break ;
case 3 : 1f({Delmt>9) {passrmc=poi;poi=Job=Delmt=0 ;
INF1l=1;} break ;
case 4 : if{Delmt>10) (passrmcl=pol;poi=Job=Delmt=0 ;

INF2=1;}! break ;
}
EX1=1;
}
}

// end GPS interrupt and capture word todata

//serial interrupt torecieve mobile
void Serint{void) interrupt 4 using 1

if(RI){
RI=0;
1f( (SBUF!='"\n")&&(SBUF!="\r")) {INBl{ctr]=S8BUF;ctr++;}
else
{
ctr=0;
1
1f({INB1[O0]=="0")&& (INBi[1l]=="K"} )} {
INBL1{0]=0;INB1[1]=0;

1
Af{(INB1[O]=="R')&&(INBL1[1]=="1")&&{INBLI[Z2]=="N')&& (INBl[3]=="'G
") {
INB1[0]=0;INB1[1}=0;INB1(2]=0;INB1[3]=0;
if(ringflag==0) ringflag=1;
1

1f(TI}{
TI=0;
if{cts>D) |
cts—-— H
SBUF=QUTB[ctsU] ; //after stop bit TI=1
ctsU++  }

}

!

volid findlngth (SRTcntS)
{ lIngthl=1lngth2=1lngth3=0 ; SRTcnt&=53RTcntb;

while {{INB[SRTcnt5]!="',"}&&(1lngthl<13}} {SRTcntbh++;lngthl++;
1f{SRTcnt5>349) {break; }}

SRTcnt5=8RTcnt6;



while ( (INB[SRTcnt5]!{=".")&& (INB[SRTcnt5] =", "} && (lngth2<7))
{SRTcntS5++; lngthZ2++;1f (SRTcnt5>349) {break;} }
1f(INB[SRTcntS5]=="'."; { SRTcntb++;
while ((INB[SRTcrtS5}!=", " && (lngth3<6))
SRTentS++; lngth3++; 1 £ (SRTcnt5>349) {break: }}
}
1if({lngthl>12) || (Ingth2>6) || {lngth3>4)) {lngthl=lngth2=1ngth3=0;}
}

vold FillNMEA (void} /* got Hr,Mn,Lat,Lon, Sat, HDOP, */
{ unsigned char x,vy;
x=9; bfF=1; buf2=0; DelmtZ2=0;INB[S]1='," ;
wnile (DelmtZ2<=9)
{
1L {INB[x]==",") {DelmtzZ++; brfF=0 ;}
X++

switch(Delmt2)
{
case(l) if('BEF)
{ bfF=1 ;
SRTcntS=x;
findlngth (SRTcnts)
if(lngthZ==6)
{
Hr=10*{INB{x]-0x30) +INB[x+1]-0x30 ;
Mn=10* (INB{x+2]-0x30)+INB[x+3]-0x30 ;
sec=10* (INB{x+4]~-0x30)+INB[x+5]-0x30 ;
Hr=Hr+7 ;
if(Hr>=24) {Hr=Hr-24;}
TMB[0]=0x30+ (Hr/10} ; TMB[1]=0x30+ (Hr%10);
TMB[2]=INB[®x+2]; TMB[3]=INB[x+3];
TMB[4]=INB[x+4]; TMB[S5]=INB[x+5];
bufz++;
1
} break ;
case(2) : If('bEE)
1 bfr=1 :
SRTentS5=x; findlngth({SRTcntH);
if{lngthl>8)
{
for{y=0;y<lngthl;y++){
TMB[y+6]=INB[x+y];
1
shifttmp=lngthl+6;
buf2++;
}
} break
case[3) : if{!'bEF)
{ bfF=1 ;
SRTcntS=x; findlngth(SRTcntb);
if{lngthl==1)
{
TMB [shifttmp]=INB[x]:
shifttmp=shifttmp+1;
buf2++;
}
} break ;
case{4) : if('BEF)
{ bfF=1 ;
SRTcntb=x; findlngth{SRTcnth);



!

if(lngthl>9)

{ for{y=0;:y<lngthl; y++)
éMB[y+shifttmp]=INB[x+y];
;hifttmp:shifttmp+lngth1;

bufz++;
1
} break ;
case(5) 1f{!bfF)
{ bLfF=1 ;

SERTcntS=x; findlngth(SRTcnt5);
if{lngthl==1}
{
TMB[shifttmp]=INB{x];
shiftomp=shifttmp+l;
bufZ++;
}

} break ;

case (6} : If('bEF)

{ bfF=1 ;
SRTcntS=x; findlngth(SRTcnt5);
if{lngthl==1}
{
TMB[shifttmp]=INB[x];
shifttmp=shifttmp+l;
bufz++;
}

} break ;

void EEPRCM Tx Byte{unsigned char byte]

{

}

unsigned char i ;

for{i=0;i<8;1i++)

{
SDAZ=byte & (OxB0 ;
SCL2=1 ;delayeel);
SCL2=0 ;delavee():
byte<<=1 ;

void EPWR(unsigned int address, unsigned char byte)

{

bit error=0 ;

unsigned char high address, low address ;
high address = address >> § ;

low_address = address & Ox00FEF ;

do
{
while (1)
{
SpaZ=0 ;
SCL2=0 ;delayee{};



EEPROM Tx Byte{0xAD) ;

SDAZ=1 ;
SCL2=1 ;delayee():
if(SDA2!=0) { error=1 ; break ; }

SCL2=0 ;delayee(};
EEPROM Tx Byte(high address) ;
SDAZ=1 ; B

SCL2=1 ;delayee(}:

5CL2=0 ;delayee();

EEPROM Tx Byteilow address) ;

Spaz2=1 ;
SCL2=1 ;delayee():
1if(SDAZ!'=0) { error=1 ; break ; }

SCL2=0 ;delayee();
EEPROM Tx Byte(byte) :

SDA2=1 ;

SCLZ2=1 ;delayee();

if(8SDA2!=0) { error=1 ; break ; }
error=9J ;

break ;

}

}
while(error) ;
SDA2=0 ;
SCL2=0 ;delayee();
SCL2=1 ;delayee():
SDAZ=1 ;

H

unsigned char EEPROM_Rx_Byte()
{
unsigned i, byte=0x00 ;
for (i=0;1<B;i++)
{
SCL2=1 ;delayee({):
byte= (byte<<l) | SDAZ ;
SCLZ2=0 ;delayee();
}
return byte ;

}

unsigned char EPRD(unsigned int address)
{
bit error=0 ;
unsigned char byte, high address, low address ;
high address = address >> 8 ;
low_address = address & OxOO0FF :

do
{
while (1)
{
SDAZ=0 ;
SCL2=0 ;delayee(};
EEPRCM Tx Byte{0xAQ) ;
SDAZ=1 ;
SCL2=1 ;delayeel():
1f(8DA2!=0) { error=1 ; break ; }
SCLZ2=0 ;delayee();
EEPROM Tx Byte(high_address) :
SDAZ2=1 ;



SCL2=1 ;delayee():
SCL2=0 ;delayea():
EEPROM Tx Byte(low address; ;

SDaZ2=1 ;
SCL2=1 ;delayee{);
1f (SDA2!=0) { error=1 ; break ; }

SCL2=0 ;delayee();
SCL2=1 ;delayeel();
SDAZ2=1
SDAZ=0 ;
SCL2=0 ;delavyee();
EEPRCM Tx Byte (OxAl) ;
SDAZ2=1 ;
5CL2=1 ;delayee();
1f{SDA2!=0} { errcr=1 ; break ; }
error=0 ;
break ;
1

}

while{error) ;

SCL2=0 ;delayee();

byte=EEFPROM Rx Bytel) ;

SDAZ2=1 ;

SCL2=1 ;delayee();

SCL2=0 ;delayee();

SCL2=1 ;delayee();

return byte ;

}

vold EEPFROM Init ()
{
SCL2=1 ;
SpDAZ2=1 ;
}

vold memtoeep ()
1
unsigned lecng lathh, lonhh;
lathh=lath;
lonhh=lonh;
if (epind>0xXFFF5) {epind=0;} //last recode if shif to O
datprv=Hr;
EPWR (epind,datprv) ;datl1=EPRD (epind);if {datll!=datprv) {(EPWR (epi
nd, datprv) ;dat11=EPRD{epind) ; }epind++;
datprv=Mn;
EPWR (epind,datprv) ;datli=EPRD{epind};if (datll!=datprv) {EPWR{epl
nd,datprv);dat11=EPRD (epind) ; Jepind++;
datprv=sec;
EPWR (epind,datprv) ;datll=EPRD(epind};if (datll!=datprv) {EPWR(epi
nd,datprv) ;dat11=EPRD(epind) ; }epind++;
if({lonhh>=65535)
{
datprv=1;
lonhh=1lonhh-65535;
1
else datprv=0;
EPWR (epind,datprv};datl11=EPRD(epind) ;if(datll!=datprv) {EPWR (epi
nd,datprv);datl11=EFRD(epind); lepind++;
datprv=lonhh>>8;
EPWE (epind, datprv} ;datll1=EPRD(epind);if (datll!=datprv) {EPWR(epi
nd, datprv) ;dat11=EPRD(epind); }epind++;



datprv=lonhh&0Ox£ff;
EPWR {epind, datprv) ;datl11=EPRD (epind);if(datll!=datprv} {EPWR (epi
nd,datprv);datll=EPRD(epind}; }epind++;
if(lathh>=65535)
{
datprv=1l;
lathh=lathh-65535;
1
else datprv=0;

EPWR {epind, datprv);datll=EPRD(epird);if{datll!=datprv) {EFWR (epi
nd, datprv) ;datll=EPRD(epind); lepind++;
datprv=lathh>>8;
EPWR {epind,datprv);datll=EPRD({epind);if{datll!=datprv) {EPWR (epi
nd, datprv);datll=EPRD (epind); tepind++;
datprv=lathh&adxff;
EPWR (epind, datprv) ;datl1=EPRD(epind);if(datll!=datprv) {EPWR (epl
nd, datprv) ;datl1=EPRD(epind) ; }epind++;
datato=3000;
}

void clearmem{)

;
unsigned int eepind;
eepind=0;
datato=10000;
while (eepind<=epind}
{
EPWR (eepind, OxFF) ;
eepindt+;
if (datato==0) {break;}
}
epind=0;

}

unsigned int findloc()
|
unsigned int addr;
unsigned char datl2;
datl2=EPRD(0); 1f({datl12>30) {return 0;}
addr=0;
while (addr<0xEFF¥FF)
{
datl12=EPRD{addr) ;addr++;
if{datl2==0xff)
{
addr--;
break;
}
'
return addr:

}

vold eeprequest (unsigned int addr)

{
unsigned long DLatlL,DLonl, tmpDLon, tmpbLat;

/ /GGA
strcpy (QUTR, "SGPGGA, ")
cts=7;ctsU=0;TI=1;
while(cts);



Dlmsl(5) ;

QUTB{0]=EPRD (addr}/10+'0";

OUTB[1]=EPRD (addr)$10+'0";

OQUTB([2]=EPRD (addr+1}/10+'0";

OUTB[3]=EPRD(addzr+1)%10+'0";
(
(

(
QUTB[4]=EPRD (addr+2) /10+'0';
OUTB[5])=EPRD(addr+2)%10+'0"';
QUTB[6]=".";
OUTB[7]='5";
OUTB[BJ—'B';
QUTB[91="

cts=10;ctsU=0;TI=1;
while{cts);

DLmsl {5} ;

DLatL=EPRD{addr+7):;

DLatL<<=8;

DLatL=DLatL}{EPFRD{addr+8) ;

if( (EPRD{addr+¢)}==1) {DLatL=DLatL+65535;}
tmpDLat=(DLatL*36)/60000;
DLatL=((((DLatL*36/10}- {tmpDLat*&000) ) *10)/6);
QUTB{0I="1";

CUTB{1]1="'3";

QUTB({2}=tmpDLat/10+'0"';
OUTB{3]=tmpDLat%10+'0"';
CUTB[4]=" '
QUTB([5]={((DLatL%10000}/1000)+'0C";
QUTB[6]=((DLatL%1000) /100)+'0";
QUTB[7]=({(DLatL%100}/10)y+'0";
QUTB[B]=((DLatL210)}+'0";
QUTRB[Y9]=",";

QUTB[101="N";

ouTB[lll=',"':
cts=12;ctsU=0;TI=1;

while(cts);

DLmsl (5) ;
DLonL=EPRD{addr+4);
DLonlL<<=8;
DLonl=DLonL |EPRD {addr+5);
f{ (EPRD{addr+3))==1) {DLonL=DLonL+65535; }
tmpDLon=(DLonL*36) /60000;
DLonL={({ { (DLonL*36/10) - {tmpDLon*&6000) ) *10)/6};
QUTB{0}="1";
QUTB{1]='0";
QUTB[2]="'0"';

QUTB[3]=tmpDLon/10+'0"';
QUTB[4}=tmpDLcn%10+'0’;

QUTB[53]=".";

QUTB[6]=( (DLonL%10000) /1000)+'0";
QUTB[7]=( (DLonL%1000) /100)+"'0";
QUTB[8]=({DLonL%100} /10)+'0";
QUTB[9]= ((DLonL%10})+'0";
OUTB[10]=',"

OUTB[11]=

OUTR[12]=",

cts=13;ctsU= 0 TI=1:

while{cts):;

DLms1({5) =

strepy (QUTB, "1,0%,2.0,-10.7,M,-27.8,M, , *5A")
OUTB[29]="\r"'

QUTB[30]="\n'

cts=31;ctsU=0;TI=1;



while(cts});
DLms1 (5)

/ /RMC

strepy (OUTRE, "SGPRMC, ") ;
cts=7;ctsU=0;TI=1;
while(cts);

DLmsl (5)
QUTB[0]=EPRD{addr)/10+'0"';
QUTB[1]1=EPRD(addr)}%10+'0"';
OUTB([2]=EPRD{(addr+1}/10+'0";
QUTB[3]1=EPRD{addr+1}3%10+'0';
QUTB[4]=EPRD{addr+2}/10+'0";
OQUTB[5]=EPRD{addr+2)%10+'0";
OUTB[6]=‘.';

QUTB[7]="'5

QUTB[8]="'5

QUTB[S9]="',"';

QUTB[10]="A";

QUTRB[11]=
cts=12;ctsU=0;TI=1;
while{cts):

DLms1 {35) ;
DLatL=EPRD{addr+7; ;
DLatL<<=8;

DLatL=DLatL |EPRD{addr+8);

f { (EPRD(addr+6) )==1) {DLatL=DLatL+65535; }

tmpDLat=(DLatL*36) /60000;

DLatL={ ({{DLatL*36/10) - (tmpDLat*6000))*10} /6};

OUTB[O0]="1";
OUTE[1]="3";
OUTB[2]=tmpDLat/10+'0";
OUTE[3]=tmpDLat?10+'0";

QUTB[4]=".";

OUTB[5]={( (DLatL%10000)/1000)+'0";
OUTB[6]={((DLatL%1000)/100)+'0";
OUTB[7]={((DLatL%100)/10)+'0";
OUTB[B8]={({DLatL%10))+'0";
QUTB{91="',";

OUTB[lO]—'N';
QUTB[11]="',"':
cts=12;:ctsU=0;TI=1;
while{cts);

DLms1 (5) :

DLonL=EPRD {addr+4);

DLonlL<<=8;

DLonL=DLonL|EPRD (addr+5) ;

if{ (EPRD (addr+3))==1) {DLonlL=DLonL+65535; }
tmpDLon= (DLonL*36) /60000;
DLonlL={({({(DLonL*36/10) - (tmpDLon*6000}) ) *
QUTB([0]="1";

OUTB[1]="0";
OUTB[2]="'0";
QUTB[3]=tmpDLon/10+'Q"';
OUTB[4]=tmpDLon%10+'0"';

QUTB{S]="'.";

OUTB[ 6 J=((DLonL%loooo)/1000)+'o';
OUTB[7)1=((DLonL%1000) /1003 +'0";
OUTB[8]=((DLonL%100} /10)+'0";
OUTB[9] ((DLOﬂleO))+‘O';

OUTB[10]

0)/76);



QUTB[11]="E";
OUTB[12]=",":
cts=13;ctsU=0;TI=1;
while(cts);

DLmsl {5) ;

strcpy (QUTB,"0.17,170.48,010100,-0.3,E,N*04"} ;
OQUTB[30]="\r"':
OUTB[31]="'\n"';
cts=32;ctsU=0;Ti=1;
while(cts);

DLms1 (1300)

}

void readtocom(}

{
unsigned int addr;
addr=0;
while(addr<{epind)}}
{
eeprequest (addr);
addr=addr+9;
}

}

vold ckswitch ()
if {push but27==0)
1
while {push but27==0};
readtocom() ;
clearmem();

]

void chkroadout ()
{
outroute=1;
if{(lonh>64614) &6 {lonh<f4915)&& (lath>69€654)&& (1lath<69663) ) {outr
oute=0;}
if({lonh>64210)&&{lonh<65112) &6 {lath>69654)&a (1ath<717€8}) {outr
oute=0;}
if({lonh>64925)&& (lonh<68055) && (1ath>71373)a&{lath<72247)) {outr
oute=0;}
if{{lonh>67745) &4 (lonh<70932)&&{1lath>71787) && {1ath<72360)} {outr

oute=0;}
if{{lonh>70857)&&{lonh<75116)4&& (lath>72097)&& (lath<72435) ) {outr
cute=0;1
1if{{lonh>75022) && {1onh<75530) &6 (lath>72097} &6 (1ath<72373) ) {outr
oute=0;}
if{(lonh>75332)&4&{lonh<78181)44& (1lath>72031)&&(lath<72313} ) {outr
cute=0;}
if{({lonh>77692) && {lonh<78134) &4 (1lath>72228) &4 (1lath<73071) ) {outr
oute=0;1}
if{{outroute==1)&& (ckmin==0)&4& {lockflag==0))
{
sendsms () ;
lockflag=1;
yled=0;
rled=1;

gled=1;



buzzer=1;
}
if {{outroute==0)&&{lockflag==0)})
{
ckmin=60000;
rled=0;
buzzer=0;
}
else if(lockflag==0}
{
rled=1;
buzzer=1;
}
}

void recnumtsend()
i
DLms1 {500} ;
strepy (QUTR, "AT+CLCCAX ") ;
cts=8;ctsU=0;TI=1;
while(cts) ;
ctr=0;
while {1}
{
if(ctr==27)breax;
}
Info3[0]=INBi[2
Info3[1]1=INB1[1
Info3[2]=INB1l[2
Info3[3]1=INB1[2
Info3[4]=INB1[2
Info3[5]=INB1[2
Info3[6]=INB1[2
Info3[7]=INB1[2
DLms1 (1500} ;
strepy (OUTB, "AT+CHUPAL"} ;
cts=8;ctsU=0;TI=1;
while(cts):
ctr=0;
sendsmsl ()
ringflag=0;

r

1

vold callatlon()
{
lath=(TMB[8]-0x30)*10+(TMB[9]-0x30);
lath=1lath*100000;
lath=lath/60;
lath=lath+({{{ {(TMB[11]-0x30)*1000)+{{TMB[12]-
Ox30)*100)+ ((TMB[13]-0x30)*10)+(TMB[141-0x30})/6);
lenh=(TMB[19]-0x30)*10+ (TMB[20]-0x30};
lonh=1lonh*100000;
lenh=lonh/60;
lonh=lonh+ ( { ({TMB[22]-0x30)*1000)+ { (TMB[23]-
0x30)*100V+{ (TMB[24]-0x30)*10)+(TMB[251-0x30))/6);
}

void filllatlon{)

{
BufEEP[O0]="'T";
BufEEP[1]="'i";



}

BufEEP[2]="m"
BufEEP[3]='e"
BufEEP[4]="=
BufEEP[51=TMB[O,,
BufEEF[6] TMB[l],
BufEEP[7]=

BufEEP[8]=TMB[2J;
BufEEFP{9]1=TMB[3];
BufEEP[10]=":";
BufEEP[11]=TMB[4];
BufEEP[12]=TMB[5];
BufEEF[13]=",":
BufEEP[14]="L";
BufEEP[15]='0Q";
BufEEP[16]="'N";

BufEEP[17]='=";
BufEEP[18]=TMB[16];
BufEEP[19]=TMB{17];
BufEEFP[20]=T MB{lB;,
BufEEP[21]="
BufEEP[22]=lonh/lOOOO+ 0';

BufEEP[23])=({1lonh%10000})/1000)+'0";
BufEEP{24]1={{lonh%1000)/100)+'0"';

BufEEP[25]={((lonh%100)/10)+'0Q0"';
BufEEP[26]=(1lonh%10)+'0";
BufEEP[27]=TMB[26];

.

BufEEP[29]="1"
BufEEP[30]1="'A";
BufEEP[31]="T"
BufEEP[3Z]="'=";

BufEEP[33]=TMBI[&];
BufkEEP[34]=TMBI[7];

BufEEP[35]="."
BufEEP[36])=lath/10000+'0";
BUufEEP[37]}=1{(1lath%10000)/1000)+'0";
BufEEP{38])=((lath%1000)/100})+'C";
BufEEP[39]1=((lath%100)/10)+'0";
BufEEP[40]=(lath%10}+'0";
BufFEEP[41]=TMB[15];

BufEEP[42]="

if(TMB[27]=="1")

{

BufEEP[43]="A";

BufEEP[44)="'c";

1

else

{

BufEEP [43]="N";

BufEEFP[44]='0";

}

(2

(2
BufEEP[28]}=", ';

(

(

e

void setintiliazetimer ()

!

CKCON==0x01;

TMOD = 0Ox21; // timerl mode 2

TH1 = 0x£fé6; // GSM 9.6Kbaud 18.432 MHz
SCON = 0x50; // model & rcv enb

TR1 = 1; // start baud clock



//Timer 0 for gps signal recieve
THO=0x¥C;
TLO=0x40;
TRO=0;
rxd=1;
// Timer2 (1 ms) interrupt init
TZCON = 0x00;
TZMOD = 0x00;
IE = 0xB4;
RCAP2L = TLZ=0x00;
RCAP2H = TH2=0xf4;
TrR2= 1;
TF2=0 ;
ITC=1;
ITl=1;
}

void filldatagps/()

{
if((INF2==1)&& {INFl==1})
{

Fil1NMEA () ;

callatlon();

filllatlon(};

if(TMB[27]=="1"){validflag=1;}

else if{TMB[27]=="0"){validflag=0;}
Job=INF1=INF2=0(;
gpsflag=5000;

vold main(void)

i
setintiliazetimer{);
EEPROM_Init{);
validflag=0;
datato=3000;
ckmin=60000C;
gpsflag=5000;
epind=findloc();
gled=0;
yled=1;
rled=0;
buzzer=0;
DLms1 (1000} ;
strcepy {QUTB, "at\r");
cts=3,ctsU=0;TI=1;
while{cts):

DLms1(100) ;

while (1}

{
if (gpsflag==0) {validflag=0;}//1f no data cf GPS
filldatagps();//fill gps in ram
if{validflag==1){chkroadcut (]} ;gled=1;}
else{gled=0;1//if no data valid of gps
if((validflag==1)&&{datato==0)){memtoeep();}//if3sec memto eep
if{ringflag==1) {recnumtsend():}

ckswitch{);//232 to com
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