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ABSTRACT

This thesis presents the study and development of controlled leading robot
which works between mechanism and controlled circuit in each joint. The lagging
robot, which is driven by servo motor, is controlled and compelled by the leading robot
through electronic devices, Microcontroller PIC. The Pulse Width Modulate Signals

are sent to control motors which computer interfaces.
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+5V-Powered, Multichannel RS-232

General Description
The MAX220-MAX249 family of line driverg/freceivers is
Intended for alt EIATIA-232E and V.25/V.24 communica-
tions Intertaces, particularty applications where 12V Is
nat avaliable,

These parts afe espectally useil In battery-poweared sys-
tems, since thelr low-power shutdown mode reduces
powar dissipation to less than S5uW. The MAX225,
MAX223, MAX235, and MAX245MAX246/MAX24T use
ra external camponents and are recommended for appli-
catlons whete prinked cicuit board space is critical.

Drivers/Recelivers

Features

Superior to Bipolar

+ Operate from Single +5V Power Supply
{+5V and +12V—MAX231/MA X238}

+ Low-Power Receive Mode in Shutdown
(MAX223MAX 242)

4 Moet All EIATIA-222E and V.20 Specifications

+ Muhiple Drivers and Receivers

4 3-State Driver and Roceiver Outputs

+ Open-Line Detection (MAX243)

Applications Ordering Information
Portable Computers PART TEMP RANGE FIN-PACKAGE
Low-Power Modems MAXZ20CPE 0°C 10 +70°C 16 Plastic DF
) MAX220CSE 0°C i0 +70°C 1€ Narow SO
Interface Translation MARZZOCWE Cwo+70°C__ 16 Wide 50
Battery-Powered RS-232 Systems MAX2200/0) 0C o +70°C Eca®
Mutiidrop RS-232 Networks MAX220EPE 409 1o +88°C 16 Plastic DP
MAX220ESE 40°C 10 +86°C 16 Namow SO
MAX220EWE -40°C to +85°C 18 Wide SO
MAX220EJE -ArC o +86°C 16 CERDIP
MAX220MIE £6°C 1o +126°C 16 CERDAP
Ordering informetion continusd at end of data shoet.
“Contact factory for dice speciations.
Selection Table
Power No. ol Homind  SHDN Rk
Part SUPPY g2 Mo of Cap.Velua & Thiee- Activein Deta fiste
Mnber i) DrtvarsNx Ext Caps  (J0F) Biats SHON ) Fantures
MAXZ +5 42 4 0.1 Ne — 120 e ipw-power_indusiry-stndard pnout
MAXZZ +5 o7 4 X} You — a0 Lowsrposser shtzionm
WADZE MAZ13) +5 45 4 104C.1) You v 12 MAXZA1 pnel mosivers acive in ahuidown
MAXZ2S 55 o — Yos v 120 Movafiabian 30
W20 (M AXC0) f." 0 A 1c(0.9 Yes e 120 £ divera with dnutdown
MAXZH (MAXAN} +5 ard 27 2 1001 Ne - 120 Stancatd +564+ 127 or battary sprpliesc
+T5m+132 s unchons g6 M2
HAAXZXR (MAXAD) +5 22 4 10ty Ne - 120 (64)  lnchustry slandard
MAROCZIA €2 4 01 Ko — 20 Higher daw e, anafl caps
MAX23) (Mm) +5 %2 o —_ Ha — 1z o axemal caps
s a — Nex — 200 Ne sxiermel cops, high dew rais
NAREH (wxzu; +> A0 q oEy Mo = T Feapiecen 1458
MAXZE (MAXE) +5 55 Q — Yoe — 12 Hoaxtemal caps
MAX26 (MACXE) +5 A i 10(01) e — 1 Shutdown, $rea atate
MAX2ET +3 &3 4 1040.1) Ho — 120 Comrpiamanta iBM PC sanal port
MAX23B (MAXZE) +5 404 4 0@y He - 120 Repleona 1468 and 1468
MAXZH (MACOE +5and =) 2z 1.0(0.1) Me —_ 120 Standurd +55+ 127 o baly supphes;
+75m+132 singla-package sduionior IBM P( serial pan
FAAN2AD +5 L) 4 10 Yed — 120 DIP or Saipack packages
MAX20] (MAXZ11) 45 4% £ 10013 Yes — 120 Complsts 1BM P( aerial port
MAX247 +3 242 4 K] You [ 200 Supargls shuidown and enabls
MAX2AT +5 22 4 a1 No -— 200 Operrhine detecticn simplifiss cabling
MAY244 +5 &0 i 1.0 No — 120 High slew rate
MAXLS +5 =4 le] q — Yea ¢ 1 High sl rate, inl. capa, hwo shutdown modes
MAXDAE +3 ai1a ) —_ Yen L 120 High slow rela, inl. capa, three shuldosn mades
MAXA? 5 B8R ] — You v 120 High slew rals, int. caps, nine operaiing modes
MAX24E +5 BB 4 1.0 Toe v 120 Hitgh s ratn, salacive half-chip anablac
MAX2A0 +5 &0 4 1.0 Yas ' 120 Horailubbe in quad fagack pechage
MAXIMA Mexim integraied Products 1

For pricing, delivery, and ordering information, please contact MaxinyDallas Direct! at
1-888-629-4642, or visit Maxim’s website al www. maxim-ic.com.

6P XVIN-0ZZTXVYIN



+5V-Powered, Multichannel RS-232

20-Pin Plastic DIP (derate 6.00mW/*C above +70°C} . 440mW
16-Fin Namow SO (derata B.70mWPC abovs +70°C) .. 636mW
18-Pin Wide SO {derate 8.62mWPC above +700C)..... 762mW
16-Pin Wide SO {derale 8.62mWPC above 470°C)..... 768mW
20-Pin Wida S0 {darata 10.00mW/C above +70°C).,..800mwW
20-Pin 80P (dorate 5.00mWPC above +70°C) ... SAOMW
16-Pin CERDP (dorata 10.00mWPC abave +70°C) ... B00mW
16-Pin CERDIP (derate 10.53mW/C above +70°C) ... 842mW

Drivers/Receivers
ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A1242/247)
SUpPly VORage (VEE) oo o sorsss s sssrsssasens ens 0.3V to +6Y
|r¥)ut Vollages
N rtreee e e GV 10 (Vo - 0.3W)

R (Excapt MAX220) 23N
1F_t».l tMszzot) ................. e s s

o S

Qutput Voltages

oI T er rvrre rreseaserein e veatasares sesrssssitss sermstonne semeecrems resemnseeset esees 216V
BOLIT vt eentarasaes spresscter sars s ssan sassrtsesss DN to Ve +0.3V)

T
Driver/Receéver Output Short Circuited to GND....... Continuous
Continuous Power Dissipation (Ta = +70'C)
16-Pin Plastic DIP (derata 10.55MW/C above +70°C),..B42mW
16-5n Plastc DIP (derais 11.11mWAL above +70°C) ... BEBMW

Operaling Tempereture
MAXZ_

Note 1: Input voltapa measurad with Tout in High-impedanca etata, SHDN or Vg = OV,

Note 2: For tha MAX220, V+ and V- cen have a mexdimum magrituda of 7V, but their ahsoluts difference cannat sxceed 13V,

Sreesce beyond thase Ested uncler "Ateal.ie Maximum Retings " mity cis penmanant duTage to the devica. These e streas eéngs any, and funcioned
aparstion of e didcd of Mese of ey other conaiifiong bevond Those inoicaw o & the oparsions secikins of the grec il slcne B ral inpisd. Exposcrs o
abpokse MAAMLM rafing canditions for extenced panods maes sifect dece e kebiky:.

TORVIEW
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PIC16F87X

28/40-Pin 8-Bit CMOS FLASH Microcontrollers

Devices Included in this Data Sheet:

« PIC16F873
» PIC16FBT4

» PIC16FBT6
» PIC16FB7T

Microcontrolier Core Features:

-

High performance RISC CPU
Only 35 single word instructions 1o leamn
All single cydla instructions except for program
branches which are two cychke
Operating speed: DC - 20 MHz clack input

DC - 200 ns instruction cycle
Up to 8K x t4 wards of FLASH Program Memery,
Up ta 368 x 8 bytes of Data Memory {RAM)
Up to 256 x 8 bytes of EEPROM Data Memory
Pinout compatible to the PIC16CTIB/TARTE!T?
interrupt capability (up to 14 sources)
Eight level deep hardware stack
Direct, indirect and relative addressing modes
Power-on Reset (POR)
Power-up Timer (PWRT) and
Oscillator Start-up Timer (OST)
Watchdog Timer (WDT) with ite own on-chip RC
oscillator for refiable cperation
Programmable code protection
Pawet saving SLEEP mode
Selectable oscillator options

Low power, high speed CMOS FLASHEEPROM
technology

Fully static design

In-Circuit Serial Programming™ {ICSP} via two
pins

Single 5V In-Circuit Serial Programming capability
In-Circuil Debugging via two pins

Processor readhwrite access to program memary
Wide operating voltage range: 2.0V to 5.5V

High Sink/Source Current: 25 mA

Commercial, Industnal and Extended temperature
ranges

Low-power consumplion:

- < 0.6 mA typical @ 3V, 4 MHz

- 20 pA typical @ 3V, 32 kHz

- < 1 pA typical standby cumant

Pin Diagram
PDIP
WAV —[11 U/ 40 []=—e RE7P3D
PALARD —[] 2 301+ RBAPIC
RAYTANY »—[]3 3= RE5
RAANINRE- o [] 4 37 [] »—= RBs
RAVANINREE: e [ § 38 [ == RALPCM
RAHTOCK] (] 8 25 []-»—e REL
RASANASE «—[17 g # [ w—n RBY
RELRDIANG ~»—e-[]8 g 33 [] w—a RBOANT
RE1AAEUANG »—a[T D p0-—wn
REJCSANT e [] 0 FT 30— vse
Voo [T 11 E 20 [ e ROIPEM
Va5 e [ 12 0 20[0-e—= ROAPEPE
DSCICLKIN —=-1 12 5 2 []+—= ROSPSPS
OSCHOLKOUT e & npe— ROAPERA
ROATIOSOTICN w—an [ 15 28] m—e RETRLOT
RENTIGSWCCRE - T 18 25 [ w—m RCATECK
REVCLPY e {17 24 ] —e RCSSDO
REVBOKACL +—[] 18 23 [ == RCASDESTA
RDOPSE] «—e-[] 19 72 [] »—+ ROAPSFI
ROIPSPT »—= [ 20 21 [ «—= RDIPSF2

Peripheral Features:

« TimerQ: 8-bit imerfcounter with 8-bit prescaler
Timer1: 16-bit imerfcounter with prescaler,

tan be incremented dunng SLEEP wa external
crystalickock

Timer2: 8-bit tmerfcounter with -bit period
register, prescaler and postscaler

Two Caplure, Compare, PWM modules

- Capture is 16-bit, max. resolution is 12.5 ns
- Compare is 16-bit, max. resolution is 200 ns
- PWM max. resolution is 10-bit

+ 10-bit multi-channel Anajog-io-Digital converter
Synchrenous Serial Port {(SSP) with SPI™ (Master
mode) and 12C™ (Master/Skave)

Universal Synchronous Asynchranous Receiver
Transmitter (USART/SCI) with 9-bit address
detection

Parallel Slave Porl (PSP) 8-bils wida, with
extemnal R, WR and CS controls (40/44-pin only)
» Brown-out detection cireuitry for

Brown-out Reset (BOR)

o

© 2001 Microchip Technology Inc.

DSIN292Cpage 1
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1.0 DEVICE OVERVIEW

This document comtains device specific information.
Additional information may be found in the PICmicro™
Mid-Range Reference Manual (DS33023), which may
be obtained from your kecal Microchip Sales Represen-
tative or downloaded from the Microchip websile. The
Reference Manual should be considered a complemen-
tary dacument o this data sheet, and is highly recom-
mended reading for a befler undersianding of the device
architecture and operation of the peripheral modules,

There are four devices (PIC16FA73, PIC16F874,
PIC16F876 and PIC16FR77) covered by this data
sheet. The PIC16FO76/B73 devices come in 28-pin
packages and the PIC16F877/874 devices come in
40-pin packages. The Parallel Slave Port is not
implemented an the 28-pin devices.

The following device black diagrams are sored by pin
number, 28-pin for Figure 1-1 and 40-pin for Figure 1-2.
The 28-pin and 40-pin pinouts are fisled in Table 1-1
and Table 1-2, respeciively.

FIGURE 1-1: PIC16F873 AND PiC16FR76 BLOCK DIAGRAM
: Program Data
Device FLASH Data Memory EEPROM
PIC16FB73 4K 192 Bytes 120 Bytes
PHC1G6FATE 8K 368 Byles 2hG Bytes
.1 Data Bus PORTA
[ _ 7 14 RAVANG
FLASH ] u 4 RANANY
Program \} o RAZ/AN2AIREF-
Memary B Leve! Stack :-—. ﬁf Tumclzﬂ.EF+
(13-bit) I+ RA/AN4/SE
Program 4, {
Bus
s 14 REAWMT
i : It REA
nEincIon Ieg » RE2
Direct Addr 7 2 REBAFGM
k 7 I RB4
|4 RES
4 REAPQC
\ | STATUS reg ko= H RB7/GD
7 ol T PORTC
YA ; H RELIT1GSCTICK!
Fowerup s MUX H RCUTICSVCCP2
v Timar _|\_! Y RE2CCEPY
reelates 3 RCWSCK/ACGL
ma?; == | Start-up Timer \ALU "ty H RCASDISOA
Corral Pawer-an T 1 RCSEDO
Reset e 1 H RC?;X”.'CK
H RC DT
" Tirr# Waichaog
= aeneron [ | Timar Wreg
OSCITLKIN Brown-out L1
OSCRCLYOUT Resat
In-Cirouit
Debugger
Lowr Woltage:
Programmirg
MCLR Voo, vas
Tner( Timeer t Temer2 10-bit AD
iy y
11 i T 1
) Y ¥ &
Daa EEPROM cer12 Synchrocaus USART

Hale 1. Higher arder bis are from the STATUS regisier.
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Mote t: Higher order bitg are from the STATLS register.

FIGURE {-2: PIC16F874 AND PIC16F877 BLOCK DIAGRAM
. Program Data
Device FLAsH |DelMemory| rrncom
PIC16FB74 A 192 Bytes 128 Byles
PIC18F877 BK 3635 Bytes 256 Byles
13 8
B Data Bus PORTA
FLASH Program Counter - 7 RALANG
Program @ 3 RAVANT
Mertory Avd s AJ s RAANINREF-
B Leve] Sack Fite 1 = RAVANINVREF+
(19-bH} Register ) RA4TOCKI
H RASIANAISS
Program
Bus "
14 REHINT
Instruction reg ) RE1
I 1 RE2
Direct Addr 7 14 ABYPOM
7 4 RE4
4 RBS
H REAFPGLC
RE?FQD
B
’ RCITIGSGTICK:
Power-up H 4 RCUT1GRICCPZ |
& Tierves 4 RCHCCPY
- | 14 RCASCK/ACL
Insructon Oscillator —
Decode & 7= Sart-up Timer I RCASDISOA
Cantrol 5 ALY H RCSSN0
w B 4 RCATX/CK
— — y RC7/RCDT
mn| —
D=0 Genaraton (1 | Timar [ weeo | PORTD
OSCYCLKIN Brown-out RDOPEPD
QECNCLKOWT Reset 14 RO1FEP1
in-Cireuit . ROZPSP2
Debugger Ll 4 RDAFSA3
Low-volage 7 4 AD4PSF4
Programming Paratiel Slave Potp > A ADSPSRS
4 ROAPSRE
o RD7FSP7
PORTE
UCLR Voo, vas 4[] REQANSRD
— =D RE1:AMBAWR
] RE2ANTICE
Timerf Titert Timer2 10-6k A/D
Synchromaus
Gaa EEFROM coPiz Rerial Por USART
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TABLE 1-2: FIC16F8T4 AND PIC16F877 PINOUT DESCRIPTION

- 0P | PLCC | QFP | vOm Buffer .
PinName | oing | Ping | Pind | Type | Type Description
GSCUCLKIN 13 14 30 P | STICMOSH | Oscillator orystal inputiexiemal tlock Sourte input.
OSCACLKOUT 14 15 | o} — Oscillator erystal output. Connects to erystal or resonator
1 cryslal osciltator mode. in RC mode, GSC2 pin outputs
CLKOUT which has 174 the frequency of OSC1, and
denoles the instnuction cycle rate.
MCLRNPR 1 2 18 I ST Master Clear (Resal) inpul or programming voltage input.
This pin is an active low RESET to he device.
PORTA B 2 bi-girectional O port.
RA'ANG 2 3 19 [*1u] TTL RAQ can atao he analog inpuld.
RA1/AN1T 3 4 20 [Ha) TTL RA1 can atso be analog inputt.
RAAN2NREF- 4 5 N Re) TTL RA2 can aiso be analog input2 or negative
analog reference voliage.
RAYANINVREF+ 5 6 22 hel TTL RAZ can ais0 be anaiog input2 or posithve
analog reference voltage.
RAHTOCKI 6 7 23 he} ST RA4 can also be the clock input 1y the Timer( timers
eounter. Quipu! is open drain type.
RASSTIANS 7 8 24 #a T RAS can alsa be analog inputd o the slave select for
the synchronous serial port.
PORTE i= a bi-drectional VO port. fFORTE can be soft-
ware programmed for internal weak puli-up on all inputs:
RBU/INT k] 36 8 vo | TTUSTM RB{ can atso be the exiernal inlermupt pin.
RB1 4 ar 9 Hel TTL
RB2 35 an 10 o TTL
RBIPGM 36 39 1 vQ TTL RB3 can atso be the low voitage programming input.
RB4 7 41 14 Vo TTL Infesrupt-on-change pin.
RBS a8 42 15 1o T Interrupt-on-change pin.
RB&/PGC 39 43 18 [Ka] TTUSTR Interrupt-on-change pin or In-Circuit Debugger pin.
Sefial programming clock.
RB7/PGD 40 44 17 KQ TTLSTR Interrupf-on-change pin of in-Circuit Debugger pin.
Senal programming data.
legend: {=inpt  O=output VO = inputioutput P = power
— = Nk used TTL = TTL inptt ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger inpat when configured as an extemnal intermypt.
2: This buffer 8 a Schmitt Triggerinpul when used in Serial Programming made.
3: This bufler &8 a Schmitt Trigger inpuf when configured as general purpose 140 and & TTL input when usad in the Paraliel
Slave Port mode (for interfacing o 2 microprocessor bus).
4: This bufler i a Schirist Trigger inpd when configured in RC oadilator mode and a CMOS input otherwise.
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TABLE1-2:  PIC16F874 AND PIC16F877 PINOUT DESCRIPTION {CONTINUED)
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Pin Name F?i:-lp# PPl#;: 3;'; m %’;:r Description
PORTC is 3 bi-girectional UG port.
RCOUTIOSOITICKI] 15 16 32 s} 5T RGO can also be the Timer1 pscillalor oulpuior 2
Tmer1 ciock nput.
RCATIO8LECP2 | 16 18 35 7] aT RC1 can atso be the Timer1 oscillator input or
Caphyre? inputCompare2 ouputPWM2 output.
RC2ECR 17 19 k'3 7] sT RC2 can also be the Capture! input?Compare 1
SULpULPYYMT cutput.
RCYSCRASCL 18 20 ¥ vo ST RC3 can aiso be the synchronous sefial clock inputf
oulpuk Tor both SPY and 12C modes.
RCA/SDYSDA 23 25 a2 7la} sT RCA4 can also be the 8P1 Cata In (SP1 mode) o
dats 13 (€ made).
RC&SDO 24 26 43 vo ST RCS can atso be the SFI Data Out {SPI mode).
RCETXICK L] 27 44 ra T RCE can atso be the USART Asynchronous Transmit
or Synchronous Clock.
RCHRXDT 26 p. ] 1 o aT RCY can akg be the USART Asynchionous Recaive
o Synichronous Data.
PORTD is a bi-directional 'O port or paraliel slave por
when i\teﬁadm taa micrqmcmm bus.
ROO/PSPD 19 ] KT} vo STATLA
RO1/PSP1 20 22 g vQ ST
ROAPSP2 2 23 40 (R} STTTLM
RDXPSP3 22 24 a1 o] STATLY
ROM/FSP4 7 a0 2 vo | STITL®
ROA/PEPS 28 k¥ 3 1 STATLR
ROGPSPE 23 kv) 1 a STATL®
RD7IFSP? an 13 5 e’ STATLM
PORTE is a bi-directional /0 port.
REQ/RD/ANS 8 g 25 18] STTLM RED can aise be read control for the parallel slave
port, or anatog inpuls.
RE1/WRIANG 9 10 26 o] STTTLR RE1 can also be write conirol for e pargiiel slave
port, or analog input.
RE2ICSIANT 10 11 27 o STATLH RE2 can also be setect control for the parallel slave
port, or analog inpul?.
V&S 12,31 13,34 6,29 P — Grourd reference for logic and KO pins.
Voo 11,32 1238 7,28 P — Positive supply for logic and KO pins.
NC - | 1,17,28, | 12,13, — These pins are not infemally connected. These pins
40 33,34 shauid be left uncannected,
Legend: I=input Q= cutput 'O = input/output F = power
—=No{ used TTL = TTL inptt ST = Schynitt Trigger nput

Note 1. This buffer is 2 Schmitt Trigger input when confiqured as an extemnal intermupt.
2: This buffer is a Schmitt Trigger input when used in Sefial Programming mode.
3: This buffer is a Schmitt Trigger input when configured as general purpasa U0 and a TTL input when used i the Paraliel
Slave Port mode {for interfacing 1o 2 microprocessor bus).
4: This buffer is a Schmitt Trigges input when configured in RC oscillaior mede and 2 CMOS inpul otherwise.
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PIC16F87X

— |
FIGURE 2-3: PIC168F8771876 REGISTER FILE MAP
File File File File
Address Address Address Address
Indirect addr.”? | 0Oh Indirect addr Y gon | indirect addr©| 100h | Indireet addr.!?| 180n
TMRD ath OPTION_REG] B1h TMRO 101h OPTION_REG| 181n
PCL 02k oL 82h PCL 102h PCL 182h
STATUS 03h STATUS | 83h STATUS 103h STATUS 183h
FSR 04h FSR B4h FSR 104h FSR 184h
PORTA 05h TRISA 85h Co -1 105h 185h
PORTR 06h TRISB 86n PORTB 106h TRISB 186h
PORTC 07h TRISC 87h : -1 107h 187h
PorTD!M | 08h TRiSDY | #8h | 108h 188h
PORTEW | 08h TRISE® | agh - ] 108h B 189h
PCLATH | 0Ah PCLATH | BAh PCLATH | t0Ah PCLATH 18Ah
INTCON | OBh INTCON ! aBh INTCON | 10Bh INTCON 18Bh
PIR1 0ch DIE1 BCh EEDATA | 10Ch FECON1 18Ch
PIR2 00h PIE2 8Dh EEADR | 10Dh EECON2 | 8Dh
TMRIL OEh PCON BEh EEDATH | 10Eh Reserved® | 18Eh
TMR1H OFh BFh EEADRH | 10Fh Reserved® | 18Fh
TICON 10h _ 90h 110h 180h
TMR2 11h SSPCON2 | gih 111h 191h
T2CON 12h PR2 92h 112h 192h
SSPBUF | 13h SSPADD | 93h 113h 193h
SSPCON | 14h SSPSTAT | 94h 114h 194h
CCPRIL | 15h 95h 115h 185h
CCPRiH | 16h 88h 116h 196h
CCP1CON | 17h g 97h gm 117h S:;‘,‘;,’:‘; 187h
RCSTA 18h TXSTA 9ah Register 118h Register | 128h
TXREG 19h SPBRG 95h 16Bytes | 119h 16 Bytes | 199h
RCREG 1Ah 9Ah {1Ah 19Ah
CCPR2L 1Bh 9Bh 11Bh 19Bh
CCPR2H | 1Ch 9Ch 11Ch 19Ch
CCP2CON | 10h 90h 11Dh 190h
ADRESH | 1ER ADRESL | 9Eh 11Eh 15Eh
ADCONO | 1Fh ADCONY | 9Fh 11Fh 158Fh
20h AOh 120h 1AGh
F?ener.ai General Eeneral Eeneral
Register Rector Regiater Regester
96 Bytes 80Bytes | oo B0Byes | 80Bytes | qepp
accesses | FOR accesses | 170R accesses | 1FON
70h-7Fh 70h-7Fh 70h - 7Fh
TFh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3
Unimplemented data memory locations, read as '0".
* Not a physical register.
Note 1: These registers are not implemented on the PIC16FB76.
2: These registers are reserved, maintain these regislers clear.
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National Semiconductor

LM2940/LM2940C
1A Low Dropout Regulator

General Description

The LM2340AM2340C positive voltage regulator features
the ability to source 1A of output current with a dropout voli-
age of typicalty 0.5V and a maximum of 1V over the entire
temperature range. Furthermore, a quiescant curment reduc-
tion circuit has been included which reduces the ground cur-
rent when the differential between the mput vottage and the
output voltage exceeds approximalely 3V, The quiescent
current with 1A of output current and an input-ourtput differ-
ential of 5V is therefore only 30 mA. Higher quiescent cur-
rents onty axist when the reguiator is in the dropout mode
Vin = Vour £ 3V).

Designed also for vehicular applications, tha LM2940/
LM2940C and all regulated circuitry ara protected from re-
verse battery inslallations or 2-battery jumps. During line
ransients, such as toad dump when the input voltage can

monentarily exceed the specified maximum operating volt-
age, the regulator will aulomaticalty shut down to protect
both the internal circuils and the load, The LM2940/
LM29%40C cannot ba hamed by temporary miror-image in-
sertion. Familiar regulator features such as short cireuit and
themmal overload protection are also provided.

Features

®» Dropout vollage typically 0.5V @l = 1A
8 Output current in excess of 1A

# Output voltage trimmed before assembly
# Reverse battery prolection

& Internal short cirguit curmrent limit

8 Mimor image insertion protection

B P Producd Enhancement tested

Typical Application

L)
umsuww

Yo
REQULATER

ST l

*Required ¥ regulator is located far fram power aupply filer,

DENOER22-3

"*Coygr musl be at kewst 22 uF o mainlain stabikty, May be increased withaut bound %o maintain reguiation dumg franments. Locate as class as possible
3me operating I

to the requlator. This capaciior must be rated oves the same

the ESR m critical; see curve.

Ordering Information

range as the reg

Tlrr;p‘mun Cutput Voitage Package
ange 8.0 0.0 20 10 12 18
OC2AT,g125'C | LM2940CT-5.0 LM2940CT-9.0 LM2940CT-12 | LM2940CT-15 TO-220
LM2940CS-5.0 LM2340CS-9.0 LM2840C5-12 | LM2940CS-15 TO-263
-40°C = T, £ 125'C | LM2940T-5.0 LM2540T-8.0 LM23407-5.0 LM2940T-10 LM2340T-12 TG-220
LM29405-5.0 LM25405-8.0 LM23405-9.0 LM29405-10 LM23405-12 TO-262
-40°C < T, < BS'C LM2940iMP-5.0 [ LM254NIMP-8.0 | LM2940IMP-9.0 | LM2940MP-10 | LM2940IMP-12 | LM2940IMP-15 | SOT-223
LM2940{MPX-5.0 LM2540IMPX-8.0 LM2940IMPX-9.¢ LM2940IMPX-1( LM2940IMPX-12 LM2340IMPX-15 SOT-223
i
S07-223 Package L538 L54B LOEB L5568 L56B L708
Marking

The physical size of the SOT-2213 is oo small 1o contain the full device part number. The package markings indicated are what will appear on the aclual device.

Temperature output Vaoltage Package
Range 5.0 8.0 12 18
-55'C £ T, £ 125'C LM2940.)-5.0/883 LM2S40)-8 (VEB3 LM2940.J-12/883 LM2940J-15/883 J16A
5962-8958THEA 5962-908683010EA 5362-906884010QEA 5962.908850 1QEA
LM2340WGE5.00863 WGI16A
5962-89587D1XA

For inf

Son on melitary o mperaty

range products, please po to tha MiVAsro Web Site at hitp/Awww. nabonal.comdappinfo/mitaera/indes. hind
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Connection Diagrams

{TO-220) Plastic Package

axo m——
5 =
[l
pantwen s
Frant View

Order Number LM2940CT-6.0, LM2940CT-9.0,
LM20400T-12, LM2940CT-16, LM2840T-6.0,
1LM29407-8.0, LM2940T-9.0,
LM2940T-10 or LM2940T-12
See NS Package Number TO3B

16-Load Dual4n-Line Package ()}

N/
NC=—1 1 18 Vg
KC-] 2 W NG
Vour-] 2 M I~GND
no— 4 1 {~enn
oo~ 5 12 [~GND
NC—] 6 1 |-oHe
NG 7 10 [=nc
Ne— 8 o ne
[ ]
Top View

Order Number LM2540J)-5.0/883 (59621-8958701EA),
LM2840.-6.0/883 (5962-9088301QEA),
LM2540J-12/883 {5562-908B401QEA),
LM2940J-15/88) (5062-9088501QEA)

See NS Package Number J16A

(TO-263) Surface-Mount Package
T ouThur
4B 15
GND =150
L.
[ nput

TR 1¢

Top View

d N\

DEIORET?-10
Side View
Order Number LM2940CS-6.0, LM2640C5-9.0,
LM2040CS-12, LM2940C8-16,
LM29403-6.0, LM29405-8.0,
LM29405.9.0, LM23405-10 or LM29405-12
Soa NS Package Number T538

3-Lead 80T-223

INPUT s

GHD sm— ]1— GHD

OUTPUT wesd

DE00SRET 342
Front View
Order Part Number LM2940IMP-6.0,
LMZB40iMP-8.0, LM2240IMP-9.0,
LM2940(MP-10, LM2840IMP-12 or LM2040IMP-16
Bea NS Package Number MP04A

16-Lead Ceraimkc Surface-Mount Package [WG)

./

NC— 1 16 vy
NC=— 2 15 =NC
oUT=— 3 4 b=NC
NC= 4 13 =NC
GMD=1 & 12 —-GND
NC=-{ & 1 p=~GND
NG-q 7 1¢ f=NC
NG—] 8 8 peNC

DSOCENY-H

Top View

Order Number LIM2840WGS.0/883 (E962-8068701 XA}
Boa NS Peckage Numbar WG16A




	Title Page
	Abstracts
	Contents
	List of Illustrative
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 3.tif
	Chapter 3-1.tif
	Chapter 3-2.tif

	Chapter 4
	Chapter 4.tif
	Chapter 4-1.tif

	Chapter 5
	Bibliography
	Appendix



