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Nowadays, tendency of mobile phone which support Bluetooth technology has becn
increasingly used. This project is to apply Bluetooth technology to manage car parking system in
difference circumstances such as department store, officc tower, etc. to serve customer fast and
convenience service. By using embedded system and Bluetooth technology, we send out code to
mobile phone to provide customer parking code. The system also presents parking direction by
central monitor, show available spaces for parking which can be detected by scnsor at each

parking space and notices customer if the parking area is not available for that customer. This will
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Abstract

help to manage parking lot to be more convenient.
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Personal CDC CVvM Pocket PCs, tablets
RMI CDC CVM Any

Personal Basis CDC C¥yM Any

Multimedia CDC/CLDC CVM/KVM Any

Gaming CDC/CLDC CVM/KVM Any

Telephony CDC /CLDC CVM/KVM Cellular Phone

2.8.5 MIDP TsIddmSuilede

MIDP (Mobile Information Device Profile) Lﬂunzjmmﬂa1ﬂ"1am1

]
=

TNTHITUNMTAOY

) - A = o o -3 ' A
Tisunsuuu Insanniiane 1y MIDP2.0 aus 15 on Tsunsuiwandyunat MIDlet 1asiins

| ¥
fiua API Nugedrsvumanan Tdsunsudedl

1. amsmsimiauves ldsunsy

2. AIAPUABIAS 8Y 0L HTTP

3. ﬂ"liﬁﬁﬁ'f]ﬁ‘ljﬁﬁ% (User Interface)

4 ]
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2.9 I AIUANABNIIN (Visual Basic .NET)
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® Bluetooth SDK ‘ﬁi%ﬁ]ﬂmﬁ 911 - 82 12A09l Bluctooth Stack layer NIRT31U
Ganluil
1. Host Controller Interface (HCI)
2. Logical Link Control and Adaption Protocol {L2CAP)
3. Service Discovery Protocol (SDP)
4. RFCOMM
o axdoatiTus Inademo il
1. Generic Access Profile
2. Service Discovery Application Profile
3. Serial Port Profile
4. Gencric Object Exchange Profile
. dauﬂ:nauﬁugm dmuuennansuynugnslszneyludae
1. Stack initialization
2. Device management
3. Device discovery
4. Service discovery
5. Service registration

6, Communication

1u Java Bluetooth specification 1aiimsiANE uNIAYS oA Bluetooth Control Center

Bcc) Wl lugwanua1ald Bcc Tun1si stack initialization
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2.10.1 Stack initialization
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- getMinorDeviceClass() 1%&?Uﬂ Minor class ﬂ.lflﬁfgﬂﬂi ’ﬁﬁ%u {remote
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2.10.3 Device discovery
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14
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i®2 (Forml Everts) ~| [#Load =]

Frivate Sub Fnrml_Load(BvU&l sender i3 System.Object, ByVal e As
B3Cormml .ComPort = 1 ‘l
ESCommnl . Settings "S600,n,8, 1%

HSCorml . InputLen 4
HSComml.PortOpen = True
MSCommal ., RThreshold = 1

gMyGraphics = Me.CreateGraphicsa §
gHyPen = Nev Pen{Color.Black, 3}

glyPen.DashStyle = DrawingzD.DashStyle.Solid

gBEyPen.Color = Color.Black
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dBASE Fies Microsoft dBase Drives [".dbf)

Exrel Fles Microsoft E xcel Driver [.xds]

MS Accass Database Microsoft Access Drives [".mdb}
Visio Databass Samples  Microsolt Access Diver [*MDB]

I --? An ODBE Uger data sourte storet information about how to conmect to !
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and can orly be used on the curtent machine.
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F)
public static veid Fisd User() throws Exception
{
int present=0;
Connection connect=DriverManager.getConnection(“jdbc:odbc: ConnectionDBProject™);
Statement atat = connect.createStatement{):
res = stat.executeQuery(“select * from List where Statu=='Comnect';™);
while{res.mext ()}
{
present=res.getIat {("Nunberl™):
}
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Trreact=new Thread{ new WTK22beta2Patch() )
t start{);

} else if { c.equals( BLUElet SELECTED ))
{
display setCurrent{ spp_screen );

J else if ( d == spp_screen && c.getLabel().equals('Connect Biuetootn Car Parking System') )
{

i do SPP client operation

i first use Bluelet to discover server service

Bluelet startinquiry{ DiscoveryAgent.GIAC. new UUID[|{ SPP_Server.uuid } );
display setCurrent{ bluelet.getUI() ;

check_dlient_connection=true:

2U# 3.4 msdadevessmuuiieiio U2ME) fu 12SDK
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DIF EQU 061H

INI EQU 062H

LOOP: MOV

:SEND DATA OUT
START TXD: MOV

COMPARING: CJNE

OUT START: CLR

DATA:

CLR

OUT_STOP: CLR

ORG  O0000H
MOV TMOD#021H
MOV THI#0FDH
MOV  TL1#0FDH
MOV  SCON#051H
SETB TRI
MOV  PO,#00000000B
MOV P1#11111111B
MOV  P2#00001111B

R7#00H

APl
MOV INLA
MOV AP2

ANL  A#0FH
MOV DIP.A
R7,#00H,CHECKING
SIMP OUT _START
1

MOV SBUF#02AH
ACALLDELAY_10mS
T

MOV SBUF,DIP
ACALLDELAY_10mS
CLR TI

MOV SBUF,INI
ACALLDELAY 10mS
T1

MOV SBUF#023H
ACALLDELAY 10mS



;RECEIVE DATA IN =>ALERT
START RXD: JNBRLS

CLRRI

MOV  A,SBUF
CLEAR_PORT: CINE A #30H,NO1

MOV  PO,#00000000B

INC R7

SIMP CHECKING
NO1: CINE A,#31H,NO2

MOV P0.0#1B

INC R7

SIMP CHECKING
NOZ2: CINE A #32H,NO3

MOV PO.1#1B

INC R7

SJIMP CHECKING
NO3: CINE A #33H,NO4

MOV P0.2,#1B

INC R7

SIMP CHECKING
NO4: CINE A #34H,NO5

MOV P03 #IB

INC R7

SIMP CHECKING
NOS5: CINE A #35H,NO6

MOV P0.4#1B

INC R7

SIMP CHECKING
NO6: CINE A #36H,NO7

MOV P0.5#1B

INC R7



SIMP CHECKING

NO7: CINE A #37H,NO8

MOV  P06#1B

INC R7

SIMP CHECKING
NOS: CINE A #38H,START_TXD

MOV  P0.7#1B

INC R7

SIMP CHECKING
CHECKING: MOV APl

CINE A,IN1,LOOP

SIMP CHECKING
;DELAY 10 mS
DELAY 10mS: MOV  RS5#10
DELAY_10mS_1: MOV R4 #0E6H
DELAY_10mS _2: NOP

NOP

DINZ R4,DELAY 10ms 2

DINZ RS,DELAY 10ms 1

RET
END
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Philips Semiconductors

Hex inverter

Product specification

74HCO04; 74HCTO04

m

FEATURES

+ Complies with JEDEC standard no. 8-1A

+ ESD protection:
HBM EIA/JJESD22-A114-A exceeds 2000 V
MM EIA/JESD22-A115-A exceeds 200 V.

» Specified from 40 to +85 °C and —40 to +125 °C,

QUICK REFERENCE DATA
GND=0V; Tmp =25°C; 1, =t <6.0 ns.

DESCRIPTION

The 74HC/HCTO4 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
{(LSTTL). They are specified in compliance with JEDEC
standard no. 7A. The 74HC/HCT04 provide six inverting
buffers.

SYMBOL

PARAMETER

TYPICAL
HCO04 HCTO04

CONDITIONS

UNIT

terteLn

propagation delay nA to nY

CL=15pF;VCC=5V 7 8 ns

C

input capacitance

3.5 35 pF

)

power dissipation capacitance per gate

notes 1 and 2 21 24 pF

Notes

1. Cpp is used to determine the dynamic power dissipation (Pp in uW).

Pp = Cpp x Vo2 x f; x N + E(C), x V2 x f,) where:

fi = input frequency in MHz;

fo = output frequency in MHz;

CL = output load capacitance in pF;
Ve = supply voltage in Volts;

N = total foad switching outputs;

E(CL x Vgg? x fy) = sum of the outputs.

N

For 74HCD4: the condition is V; = GND to Vee.
For 74HCTO4: the condition is V| = GND to Vi — 1.5 V.

FUNCTION TABLE

See note 1.

OUTPUT

nY

H

L

Note

1. H=HIGH voltage level;
L = LOW voltage level.

2003 Jut 23



Philips Semiconduclors

Product specification

Hex inverter

74HCO04; 74HCT04

ORDERING INFORMATION

PACKAGE
TYPE NUMBER
TEMPERATURE RANGE PINS PACKAGE MATERIAL CODE
74HCO4N —40 to +125°C 14 DIP14 plastic SOT27-1
74HCTO4N —40to +125 °C 14 DiP14 plastic SOT27-1
74HC04D —40t0 +125°C 14 sS04 plastic S0T108-1
74HCTO4D —40to +125 °C 14 sS014 piastic S50T108-1
74HC04DB —40 to +125 °C 14 SS0OP14 plastic SOT337-1
74HCTOADB —401t0 +125°C 14 SS0OP14 plastic S0T337-1
T4HCO4PW —40 to +125 °C 14 TSSOP14 plastic S0T4021
74AHCTO4PW —40tc +125 °C 14 TSSOP14 plastic S0T402-1
74HC04BQ —40to +125°C 14 DHVQFN14 plastic SOT762-1
74HCT04BQ —4010 +125 °C 14 DHVQFN14 plastic SOT762-1
PINNING
PIN SYMBOL DESCRIPTION
1 1A data input
2 1Y data output
3 2A data input w1 O [14] Ve
4 2y data output 1v[2] [13] 6a
5 3A data input 2a[3] [12] v
6 3Y data output 2y [4] 04 [11] 58
7 GND ground (0 V) 2[5 761 sv
8 4y data output
9 a4A data input 5 E E i
10 5Y data output ono [7] 8] 4y
11 5A data input A
12 6Y data output
13 6A data input Fig.1  Pin configuration DIP14, SO14 and
14 Vee supply voltage (T)SSOP14.

2003 Jut 23




Philips Semiconductors Product specification

Hex inverter 74HCO04; 74HCTO04

NED Gz o -

1_A4D01
LYl
5 |3 3v] s
2v [a) GND() (1] sa ——ﬁbo——
4AD 4y
SAD 5v

3a [57) (10 sy 9 ] |8
|6 ) (9lan 11 10
[ (5]
. 13 |sa ey| 12
Top view GND  4Y MBLTE0 D’C
MNAZIZ

{1) The die substrate is attached to this pad using conductive die
attach material. it can not be used as a supply pin or input.

Fig.2 Pin cenfiguration DHVQFN14. Fig.3 Logic symbot.

1 — 1 ~ 2

1 :
3 — P~ 4 i
5| ! [~ . &

AW Y
9 —] 1 ™~ g MNAZ T
11— ! P 10
13— ! {2
MNAZL]

Fig.4 |IEC logic symbol. Fig.5 Logic diagram {one inverter).
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Philips Semiconductors

Product specification

Hex inverter

74HC04; 74HCTO04

RECOMMENDED OPERATING CONDITIONS

7T4HCO4 74HCTO04
SYMBOL PARAMETER CONDITIONS UNIT
MIN. | TYP. [ MAX. | MIN. | TYP. | MAX
Vee supply voltage 2.0 50 6.0 4.5 50 5.5 vV
V) input voltage 0 - Veo 0 - Veo A
Vo output voltage 0 - Veo 0] - Vee Vv
Tams ambient temperature see DC and AC -40 +25 +125 |40 +25 +125 °C
characteristics per
device
t b input rise and fall times | Ve =20V - - 1000 |- - - ns
Ve =45V - 6.0 500 - 6.0 500 ns
Vee=6.0V - - 400 - - - ns
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134); voltages are referenced to GND (ground = 0 V).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vee supply voltage 0.5 +7.0 Vv
I input diode current Vi<-D5VorV,» Ve +05V - 120 mA
for cutput diode current Vo<-05VorVa>Veec+05V - +20 mA
o output source or sink —05V<Va<Vpoc+ 05V - +25 mA
curent
g denp | Ve or GND current - +50 mA
Tsig storage temperature -65 +150 °C
Piot power dissipation
DIF 14 package Tamp =40 to +125 °C; note 1 - 750 mw
other packages Tamb = —40to +125 °C; note 2 - 500 mw
Notes

1. For DiP14 packages: above 70 °C derate linearly with 12 mW/K.

2. For SO14 packages: above 70 °C derate linearly with 8 mW/K.
For SSOP14 and TSSOP14 packages: above 60 °C derate linearly with 5.5 mW/K.
For DHVQFN14 packages: ahove 60 °C derate linearly with 4.5 mW/K.

2003 Jul 23



Philips Semicenductors Product specification

Hex inverter 74HCO04; 74HCT04

DC CHARACTERISTICS

Type T4HC04
At recommended operating conditions; voltages are referenced to GND {ground = 0 V).

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
OTHER Ve (V)
Tamp =25 °C
Vi HIGH-level input voltage | Y, 15 12 Z v
4.5 3.15 2.4 - v
6.0 42 3.2 - A
Vi LOWHevel input voltage 2.0 - 0.8 05 v
4.5 - 2.1 1.35 v
6.0 - 2.8 1.8 v
Vou HIGH-level output voltage |V, = V| or VL
lo=-20 pA 20 1.9 2.0 - Vv
lp =-20 HA 45 4.4 4.5 - v
lo =—4.0mA 4.5 3.98 432 - v
lo=-20 LA 6.0 59 6.0 - v
lo=-5.2mA 6.0 548 5.81 - v
VoL LOW-evel output voitage | V| = Vi or Vi
lo= 20 A 2.0 - 0 0.1 v
lo =20 pA 45 - 0 0.1 v
log=4.0mA 45 - 0.15 0.26 v
lo =20 uA 6.0 - 0 0.1 v
lo=5.2mA 6.0 - 0.16 0.26 v
fLe input leakage current Vi =Vgc or GND 6.0 - 0.1 +0.1 KA
loz 3-state output OFF current | V| = Vi or Vi 6.0 - — +.0.5 uA
Vo = Vee or GND
lee quiescent supply current V= Vg or GND; lg=0 | 6.0 - - 2 UA

2003 Jui 23 6



Philips Semiconduciors Product specification

Hex inverter T4HCO4; 74HCT04
TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
OTHER Vee (V)
Tamb = —40 to +85°C
Vin HIGH-leve! input voltage - 2.0 1.5 - - Y/ "
45 3.15 - - v
6.0 42 - - v
ViL LOW-level input voltage 20 - - 0.5 vV
4.5 - - 1.35 v
6.0 - - 1.8 Vv
Von HIGH-level output voltage | V)=V or Vy
lg =20 pA 2.0 19 - - Y
lo =20 pA 4.5 4.4 - - Vv
lo =—4.0 mA 4.5 3.84 — - Vv
lg=-20 pA 8.0 5.9 - - Y
lo=-52mA 6.0 534 - - Y
VoL LOW-level output voltage V)= ViyorV_
lo =20 pA 2.0 — - 0.1 v
1o =20 pA 4.5 - - 0.1 Y
o = 4.0 mA 45 - — 0.33 Y
lo =20 uA 6.0 - — 0.1 Y
lo=5.2 mA 6.0 - - 0.33 Y
i input leakage current Vi = Vgg or GND 6.0 - - +1.0 PLA
loz 3-state output OFF current | Vy = Vi or Vi, 6.0 - - +5.0 A
Vo =V or GND
lec quiescent supply current Vi=Vecor GND; Ip=0 8.0 - - 20 HA
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Philips Semiconductors

Product specification

Hex inverter

74HC04; 74HCT04

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX_ UNIT
OTHER Vee (V)
Tamb = —40 to +125°C
Vin HIGH-level input voltage 2.0 15 _ - Vv
4.5 3.15 - - Vv
6.0 4.2 - - Vv
Vi LOW-level input voltage 2.0 — - 0.5 v
4.5 - - 1.35 v
6.0 - - 1.8 v
Vou HIGH-level cutput voltage V)= V)yor Vy
lo=—-20 pA 2.0 19 - - Vv
fg=-20 pA 4.5 4.4 - - v
lo=—-20 pA 6.0 5.9 — - Vv
lo=-4.0mA 4.5 3.7 — - v
lo =-5.2 mA 6.0 5.2 - - Vv
Voo LOW-level output voltage | V) =V|q or VL
lo =20 uA 2.0 -~ - 0.1 v
lo =20 uA 4.5 - - 0.1 Vv
lo =20 pA 5.0 - - 0.1 vV
lo =4.0 mA 45 — - 0.4 v
lp=5.2 mA 5.0 - - 0.4 v
I input leakage current V| = Vg or GND 6.0 - - 1.0 LA
loz 3-state output OFF current | V| = V| or V|_; 6.0 - - +10.0 UA
Vo = Ve or GND
lce quiescent supply current Vi=Veear GND; 1o =0 (8.0 - - 40 HA
2003 Jul 23 8



Philips Semiconductors

Product specification

Hex inverter

74HCO04; 74HCT04

Type 74HCTO04
At recommended operating conditions; voltages are referenced to GND (ground = Q V).

TEST CONDITIONS

SYMBOL PARAMETER MIN. TYP. | MAX. | UNIT
OTHER Vee (V)
Tamb = 25°C
ViH HiGH-level input voltage 451055 |20 16 - v
ViL LOW-level input voltage 45055 |- 1.2 0.8 v
Vou HIGH-level output voltage Vi=ViporVy
lo=~20 pA 4.5 4.4 4.5 - Vv
lo =—4.0 mA 45 3.84 4.32 - Vv
VoL LOW-level output voltage Vi=Viyorv,
o =20 pA 4.5 - 0 0.1 v
lo = 4.0 mA 4.5 - 0.15 0.26 Vv
lu input leakage current Vi=VecorGND |55 - - +0.1 LA
loz 3-state output OFF current V= Viy or Vi 55 - - H).5 LA
Vg = Ve or GND;
la=0
boc quiescent supply current Vi=Vegor GND; |55 - - 2 pA
lo=0
Alee additional supply current perinput | Vi=Vee-21V, |45t055 |- 120 432 HA
lo=0
Tamb = —40 to +85°C
Vin HIGH-level input voltage 451055 | 2.0 - - vV
ViL LOW-level input voltage 451055 |- - 0.8 v
VoH HIGH-leve! output voltage V= ViyorVy -
g = -20 pA 45 4.4 - - \
lg=-4.0 mA 4.5 3.84 - - v
VoL LOW-level output voltage Vi=VigorVy -
o =20 uA 45 - - 0.1 Vv
Io=4.0 mA 4.5 - - 033 |v
Iy input leakage current Vi=Vecor GND |55 - - +1.0 1A
loz 3-state output OFF current Vi=ViyorVy; 5.5 - - 5.0 LA
Vo = Ve Or GND;
=0
lce quiescent supply current VI = Voo or GND; [ 5.5 - - 20 LA
lo=0
Alge additional supply current perinput |Vi=Vee —21V, 451055 |~ - 540 WA,
lo=0
2003 Jul 23 9




Philips Semicenductors Product specification

Hex inverter 74HC04; 74HCT04
TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. | MAX. | UNIT
OTHER Ve (V)
Tamb = —40 to +125 °C
Vin HIGH-level input voltage 45155 |2.0 - - V
Vi LOW-level input voltage 4555 [~ - 0.8 vV
Vou HIGH-level output voltage Vi=Vigorv,
lo =20 pA 45 4.4 - \Y
o =—4.0 mA 45 3.7 - - vV
Voo LOW-level output voltage Vi=VyorV
lo =20 uA 4.5 - - 0.1 Y
o = 4.0 mA 4.5 - - 0.4 v
Iy input leakage current Vi=VecorGND |55 - - +1.0 HA
loz 3-state output OFF current Vi=Vigor Vi 55 - - +10 HA
Vo = Ve or GND;
lo=0
lec quiescent supply current Vi=Vecor GND; [55 - - 40 UA
ln=0
Alce additional supply current perinput |V, =Vee-2.1V, (45t055 |- - 590 HA
|0 =0
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Philips Semiconductors

Product specification

Hex inverter

74HCO04; 74HCT04

AC CHARACTERISTICS

Family 74HC04
GND=0V;t,=t<6.0ns; C_=50pF

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
WAVEFORMS Vee (V)
Tamb = 25 °C
terLten propagation delay see Figs6and 7 20 25 85 ns
nAtonY 45 9 17 ns
6.0 7 14 ns
trHLtTLn output transition time see Figs 6 and 7 2.0 19 75 ns
4.5 7 15 ns
6.0 6 13 ns
Tamb = —40 ta +85°C
teHLtPLH propagation delay see Figs 6 and 7 2.0 - 105 ns
nAto nY 45 - 21 ns
6.0 - 18 ns
trhutre output transition time see Figs6 and 7 2.0 - 95 ns
4.5 - 19 ns
6.0 - 16 ns
Tambp = 40 to +125 °C
terLtpLy propagation delay see FigsGand7 2.0 - 130 ns
nAto nY 45 - 26 ns
6.0 - 22 ns
tructrin output transition time see Figs6and 7 2.0 - 110 ns
. 4.5 - 22 ns
! 6.0 - 19 ns
2003 Jul 23 11




Philips Semiconductors Product specification

Hex inverter 74HCO4; 74HCTO04

Family 74HCT04
GND =0Vt =4 <6.0ns; C_ =50 pF.

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX, UNIT
WAVEFORMS Vee (V)
Tamb = 25 °C
teuLtPLH propagation delay see Figs 6and 7 4.5 - 10 19 ns
nAtonY
traUtTLA output transition time see Figs 6 and 7 4.5 - 7 15 ns

Tamb = —40 to +85 °C

tPHLtPLH propagation delay see Figs 6 and 7 45 - - 24 ns
nAtonY
tTHUtTLH cutput transition time see Figs6and 7 4.5 - - 19 ns

Tams =-4010 +125°C

teHLtPLH propagation delay see Figs6and 7 4.5 - - 29 ns
nAto nY
tTHLTLH cutput transition time see Figs6and 7 4.5 - - 22 ns

AC WAVEFORMS

Vi

nA input Vm Vg

GND

VOoH

nY output

TLH MNATZ?

Far 74HC04: Vi = 50%: V) = GND to Vec.
For TAHCT04: Vi = 1.3 V; V, = GND t0 3.0 V.

Fig.6 Waveforms showing the data input {nA) to data output {nY) propagation delays and the output transition
times.
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Philips Semiconductors

Product specification

Hex inverter

74HCO04,; 74HCTO04

PULSE
GENERATOR

Veo

Definitions for test circuit:
Ct = Load capacitance including jig and probe capacilance.

oUuT

Ry

Vo

C == 50 pF

)

MGN565

Ry = Termination resistance should be equal to the output impedance 7, of the pulse generator.

Fig.7 Load circuitry for switching times.

2003 Jul 23
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LM139,A
LM239,A - LM339,A

LOW POWER QUAD VOLTAGE COMPARATORS

M WIDE SINGLE SUPPLY VOLTAGE RANGE
OR DUAL SUPPLIES FOR ALL DEVICES :
+2V TO +36V OR 1V TO 18V

M VERY LOW SUPPLY CURRENT (1.1mA)
INDEPENDENT OF SUPPLY VOLTAGE
{1.4mW/comparator at +5V)

LOW INPUT BIAS CURRENT : 25nA TYP
LOW INPUT OFFSET CURRENT : +5nA TYP
LOW INPUT OFFSET VOLTAGE : +1mV TYP

INPUT COMMON-MODE VOIL.TAGE RANGE
INCLUDES GROUND

LOW OUTPUT SATURATION VOLTAGE :
250mV TYP; (fo = 4mA)

DIFFERENTIAL INPUT VOLTAGE RANGE
EQUAL TO THE SUPPLY VOI.TAGE

TTL, DTL, ECL, MOS, CMOS COMPATIBLE
OUTPUTS

DESCRIPTION

These devices consist of four independent preci-
sion voltage comparators with an offset voltage
specifications as low as 2mV max for LM339A,
LM239A and LM133A. All these comparators
were designed specifically to operate from a sin-
gle power supply aver a wide range of voltages.
Operation from split power supplies is also possi-
bie.

These comparators aiso have a unique character-
istic in that the input common-mode voltage range
includes ground even though operated from a sin-
gle power supply voitage.

PIN CONNECTIONS {top view)

DIP14
(Ptastic Package)

D
5014
(Plastic Micropackage)

P
TSSOP14
(Thin Shrink Small Outline Package)

ORDER CODE
Part Temperature Package
Number Range N D p
LM139 A -55°C, +125°C . . .
LM239.A -40°C, +105°C . . .
LM339,A 0°C, +70°C . . .
Example : LM139AN

N = Dual in Line Package (DIP

D = Small Outline Package (S(}) - also availabie in Tape & Reel (OT

P = Thin Shrink Smail Outline Package (TSSOP} - only available in Tape
&Reel (PT}

cuguez 1 [

cugues 2 [}

Voo 3 (]

Bvetng npats 4 [

H on-nvemhg oipurl 5|: -
Frvertng ez o[ |

Non-mmmhng bpucz  ,[ ] -

] 1% Cupotl
:] 13 Ounpara

(] 12 v, -

co
. j 11 Non-mwvermng fwputs
‘ j 19 mveang npurs

) :‘ 9 Nan-nhverng nputl

j 8 mvermng npot3

March 2003
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LM139,A-LM239,A-LM339,A

SCHEMATIC DIAGRAM (1/4 LM139)

Non-inverting
Input L

Input

inverting D" -

L
CC

[

3.5p.A® @10%@ 3.5pA @ 100pA

e Jj

| .(S

I S S S
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee | Supply voltage +18 or 36 Y
Vig Differential Input Voltage +36 v
Vi Input Voitage -0.3t0+36 Y
Ouiput Short-circuit to Ground - note Infinite
Power Dissipation 2) DIF14 1500
Pd SO14 830 mW
TSSOP14 710
Tatg Storage Temperature Range -65 to +150 °C
T Junction Temperaiure +150 °C

1. Shoert-circuits from the output to \96 can cause excessive heating and evenual desiruction. The maximum outpu! current is approximately 20mA

independent of the magnitude of

2. Pd is cakculated with T, = +25°C, T = +150°C and Ry

80°C/AW for DP14 package
150°CiW for SOMgackage
175°C/W for TSSOP 14 package

OPERATING CONDITIONS (T, = 25°C)

J Unit

E Symbol Parameter Value !

: 21032
Vee | Supply Voltage +110 £16 v
Vicm [ Common Mode Input Voltage Range 0to (Ve - 1.5) v

Operaling Free-air Temperature Range LM139, LM139A -55, +1256
Toper LM239, LM239A -40, +105 °C
LM339, LM339A Q,+70
210 1S7]




LM139,A-LM239,A-LM339,A

ELECTRICAL CHARACTERISTICS
Ve = +5V, Vo= GND, T, = +25°C {unless otherwise specified)

LM139A - L M239A LM139- LM239
Symbol Parameter LM339A LM339 Unit
Min. | Typ. Max. Min | Typ. Max.
tnput Offset Voltage - note
Vio Tamp = +25°C 1 2 1 5 mv
Tmin < Tamb < Tma:n< 4 9
Input Offset Current
lig Tamp = +25°C 3 25 5 50 nA
Tmin = Tarnb = Tmax 100 150
tnput Bias Current {I* or I'} - note 2)
lin Tamp = +25°C 25 100 25 250 nA
Tmin £ Tamb = Tmax 300 400
A, Large Signai Voltage Gain
d Ve = 15V, R = 15k, V, = 1V o 11V 50 | 200 50 | 200 Vimyv
Supply Current (all comparators)
lee Ve = +5V, no toad 1.1 2 1.1 2 mA
Veg = +30V, no load 1.3 25 1.3 25
tnput Commoen Mode Voltage Range - note 3)
3 VCC = 30V
Viem Ty = +25°C 0 Ve -15) 0o Veet 15| VY
Trnin S Tamo < Trnax 0 VCC+ -2 0 VCC+ -2
Vi  |Differential input Voltage -note 4} Vee Voe! v
Low Level QOutput Voltage
Vv Vid=-1V, |sink=4mA
oL Tams = +25°C 250 | 400 250 | 400 mv
Trnin < Tamb € Trmax 700 700
High Level Qutput Current {Viy = 1V)
t Ve =V, =30V
OH Tomp = +25°C 0.1 0.1 nA
Tmin kS Tamb < Tmax 1 ! HA
Isink Cutput Sink Currrent
sin Vig= 1V, V, = 1.5V 6 | 16 6 16 mA
Response Time - note !
tre +
RL= 5.1k connected to Vg 1.3 1.3 us
Large Signal Response Time
trel R_ = 5.1kQ connected {0 V¥, g = TTL,
Vien = +1.4v 300 300 ns

1. Al output switch point, V, = 1.4V, Ry = 0 with Ve from 5V ta 30V, and over the full common-mode range [0V to Vg™ -1.5v),

2. The direction of the input current is out of the IC due ta the PNP input stage. This current is essentially canstant, independent of the state of the
output, so ne loading charge exists on the reference of input lings.

3. The input comman-made voltage of either input signal voltage should not be allowed to go negative by more than 0.3V. The upper end of the
common-mode voltage range 18 Vg™ -1.5Y, but either or both inputs can go to +30V without damage

4. The response time specified is for a 100mV input step with 5mV overdrive. For larger overdrive signels 300ns can be ablained

5. Posistive excursions of input voltage may exceed tha power supply lavel. As long as the other volla

e remains within the commen-mode range, the

c:oglcrarator will provide a proper output state. The low input voltage state must not be less than -0.3V {or 0.3V bellow the negative power supply, if
used).
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LM139,A-LM239,A-LM339,A

SUPPLY CURRENT versus SUPPLY VOLTAGE

INPUT CURRENT versus SUPPLY VOLTAGE

1
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RESPONSE TIME FOR VAROIOUS INPUT
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LM139,A-LM239,A-LM339 A

TYPICAL APPICATIONS

BASIC COMPARATOR
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1 me
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LM139,A-LM239,A-LM339,A

TYPICAL SINGLE {continued)

TIME DEALY GENERATOR

O Voo =iV
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. C
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LM139,A-LM239,A-LM339,A

TYPICAL SINGLE (continued)
TWO-DECADE HIGH-FREQUENCY VCO

hied 100k{] Ver
g i R
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LM139,A-LM239,A-.M339,A

PACKAGE MECHANICAL DATA
14 PINS - PLASTIC DIP

al

L
U bl
b B e E
Z f
L e3 2 I
D
3 e Y O A B
4 8
Th
1 7
A S A U I I
Millimeters Inches
Dimensions
Min. Typ- Max. Min. Typ. Max.
al 0.51 0.020
B 1.39 1.65 0.055 0.065
b 0.5 0.020
b1 0.25 0.010
D 20 0.787
E 85 0.335
e 2.54 0.100
e3 15.24 0.600
F 7.1 0.280
i 5.1 0.201
L 33 0.130
Z 1.27 2.54 0.05C 0.100

81

3




LM139,A-LM239,A-LM339,A

PACKAGE MECHANICAL DATA
14 PINS - PLASTIC MICROPACKAGE (SO}

il
a2
A
.

[ D M
Iﬂﬂﬂﬂﬂl—l‘f’i
14 8

S
1 7
Ly ’)
guopugpgud
Millimeters Inches
Dimensions
Min. Typ. Max. Min. Typ. Max.
A 1.75 0.069
al 0.1 0.2 0.004 0.008
a2 1.6 0.063
b 0.35 0.48 0.014 0.018
b1 0.19 0.25 0.007 0.010
C 0.5 0.020
cl 45° {typ.)
D1 8.55 8.75 0.336 0.344
5.8 6.2 0.228 0.244
e 1.27 0.050
e3 7.62 0.300
F (1) 3.8 4.0 0.150 0.157
G 4.6 53 0.181 0.208
L 0.5 1.27 ¢.020 0.050
M 0.68 0.027
S 8° (max.)

Note : {1} D and F do not include mold Rash or protrusions - Mold flash ar protrusions shall not exceed 0.15mm {.066 inc) ONLY FCR DATA BOOK,

4]

9/10




LM139,A-LM239,A-L M339,A

PACKAGE MECHANICAL DATA
14 PINS - THIN SHRINK SMALL QUTLINE PACKAGE

0,25 mm
. Q0uich - -
(GRGE PLANE | Py

E1

1
|
i
SEATING
PLANE
A

E
- -_
i H
| i
i
oo |
[ Beakadl § T @
fmn = —
[y =
—=TEfg =
i pre—
o 3 e
WO _/ jm m g

Millimeters Inches
Dimensions
Min. Typ. Max. Min. Typ. Max.
A 1.20 0.05
At 0.05 0.15 0.01 0.006
AZ .80 1.00 1.05 0.031 0.039 0.041
b 0.19 0.30 0.007 0.15
¢ 0.09 0.20 0.003 0.012
D 4.50 5.00 5.10 0.192 0.196 0.20
E 6.40 0.252
E1 4.30 4.40 4.50 0.169 0.173 0.177
e 0.65 0.025
K 0 8° 0° 8°
0.450 0.600 0.750 0.018 0.024 0.030
L1 1.00 0.039
aaa 0.100 0.004

Information fumished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may result from
itz use. No license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications
mentioned in this publication are subject to change without notice. This publication supersedes and replaces all information
previously suppiied. STMicroslectronics products are not autherized for use as critical components in life support devices or
systems without express written approval of STMicroelectronics.

The ST logo is a registered trademark of STMicroelectronics

© 2003 STMicreelectrontcs - All Rights Reserved
STMicroelectronics GROUP OF COMPANIES
Australia - Brazil - China - Finland - France - Gemnany - Hong Kong - India - italy - Japan - Malaysia - Malta - Marocco
Singapore - Spain - Sweden - Switzerland - United Kingdom
hitpdiwww.st.com
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VISHAY

TSOP48..

Vishay Telefunken

Photo Modules for PCM Remote Control Systems

Available types for different carrier frequencies

Type fo Type fo
TSOP4830 30kHz TSOP4833 33 kHz o
TSOP4836 36 kHz TSOP4837 36.7 kHz
TSOP4838 38 kHz TSOP4840 40 kHz
TSOP4856 56 kHz
Description

The TSOPA48.. — series are miniaturized receivers for
infrared remote control systems. PIN diode and
preamplifier are assembled on lead frame, the epoxy

package is designed as IR filter.

The demodulated output signal can directly be
decoded by a microprocessor. TSOP48.. is the
standard IR remote control receiver series, supporting

all major transmission codes.

Features

Photo detector and preamplifier in one package
Internal filter for PCM frequency
Improved shielding against electrical field

disturbance

¢ TTL and CMOS compatibility

& Qutput active low

Block Diagram

® | ow power consumption
® High immunity against ambient light
» Continuous data transmission possible

(800 bit/s)

Suitable burst fength >10 cycles/burst

9612226

. |nput ContI'Ol b
Circuit ‘.
|
4 } Y
PIN
Band Demodu-
AGC ™ Pass - lator

1
%. ~50UT

5 GND

Document Number 82090
Rev. 9, 29-Mar 01

www.vishay.com
1{7)




Vishay Telefunken
Absolute Maximum Ratings
Tamb = 25°C
Parameter Test Conditions  Symbol Value —| Unit |
ﬁupply Voltage _|{Pin 3) Vs _-03..60 A"
Supply Cuirent {Pin 3) I 5 |_mA
QOutput Voltage (Pin 1) Vo -0.3..6.0 \ A
Qutput Current (Pin 1) Iy 5 mA
Junction Temperature T 100 °C
Storage Temperature Range Tag —25..+85 °C
Operating Temperature Range Tamb —25...+85 °‘C
Power Consumption {Tamp = 85 °C) Piot 50 mwW
Soldering Temperature t £ 10s, 1 mmirom case Teg 260 L 'C ]
Basic Characteristics
Tamb =25°C
Parameter Test Conditions Symbol | Min | Typ | Max | Unit
. Vg=5V,E, =0 Isp 08 | 11 1.5 mA
Supply Current (Pin 3) Vs = 5V, E, = 40 Kix, sunlight sy 14 mA
| Suppiy Voltage (Pin 3) Vg 4.5 | 55 v
L . E, = 0, test signal see fig.7,
Transmission Distance IR diode TSAL6200, I = 250 mA d 35 m
Output Voltage Low (Pin 1) losL = 0.5 MAE, = 0.7 mW/m? Vs 250 my
Pulse width tolerance:
Irradiance (30 — 40 kHz) thi — 5ifp < tho <t + 6/fq, Ee min 02 | 04 |mW/m?
test signal see fig.7
Pulse width tolerance:
Irradiance (56 kHz) toi — 5y < tpq < tg; + 6/f,, Ee min 03 | 06 |mWm?2
test signal see fig.7
Irradiance toi — 5/f, < tpo < by + 6/ Ee max | 30 | Wim?
Directivity Angle of half transmission distance | @4 { 45 | deg
Application Circuit
1000 %) +5Y
.C.—_i 3 e - ?4__ g _ P
| Tsopag.. | 47HF )! @ 10 kO
i Ei— .
| | 4 optional
TSALG2.. ! ti/ i ) e
\:‘ ! i*)
T
|
o — 2 e D)
16114 GND
*) recommended {0 suppress power supply disturbances
**) The output voltage should not be hold continuously at a voltage below 3.3V by the external circuit.
www.vishay,com Document Number 82090
2(7)

Rev. 9, 29-Mar-01
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VISHAY

TSOP48..

Suitable Data Format

The circuit of the TSOP48.. is designed in that way that
unexpected output pulses due to noise or disturbance
signals are avoided. A bandpassfilter, an integrator
stage and an automatic gain control are used to
suppress such disturbances.

The distinguishing mark between data signal and
disturbance signai are carrier frequency, burst length
and duty cycle.

The data signat should fullfilt the following condition:

s Carrier frequency should be close to center
frequency of the bandpass (e.g. 38kHz).

» Burst length should be 10 cycles/burst or longer.

o After each burst which is between 10 cycles and 70
cycles a gap time of at ieast 14 cycles is necessary.

» For each burst which is longer than 1.8ms a
corresponding gap time is necessary at some time in
the data stream. This gap time should be at least 4
times longer than the burst.

= Up to 800 short bursts per second can be received
continuously.

Vishay Telefunken

Some examples for suitable data format are:
NEC Code, Toshiba Micom Format, Sharp Code, RC5H
Code, RC6 Code, R—2000 Code.

When a disturbance signal is applied to the TSOP48..
it can still receive the data signal. However the
sensitivity is reduced to that level that no unexpected
puises wilt occure.

Some examples for such disturbance signals which
are suppressed by the TSOP48.. are:

= DC light {e.g. from tungsten bulb or sunfight)

» Continuous signal at 3BkHz or at any other
frequency

+ Signais from fluorescent lamps with electronic
ballast with high or low modulation (see Figure A or
Figure B).

15 20

time [ms]

Figure A: IR Signal from Fluorescent Lamp with low Modulation

time [s]

)

s
""""']Mfs@!lﬁwmm

15 20

Figure B: IR Signal from Fluorescent Lamp with high Modulation

Document Number §2090
Rev. 9, 29-Mar 1

www vishay.com
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TSOP48..

_—
VISHAY

Vishay Telefunken

Typical Characteristics (T, = 25°C uniess otherwise specified)

1.0 ;
= i
£ 03
= i
=3 B
g_ .
= 06 : ; T
2 o
| 0.4 f
- |
—u l
g D2 - i '
E ‘ f=f+5% 1
__t : Af(3dB)=fp/10 - —rc -
0.0 j 5 | j 1
67 08 09 10 It 2 13
94 3143 f/fy — Relative Frequency

Figure 1. Frequency Dependence of Responsivity

1.0
0.9 e ‘-—-rm
£ o S ot NN I B A
ﬁ: 0.7 Input burst duracion
=
3 06
(]
Z 0.5
. & =950 nm,
B 04 optical test signal, fip.7
a 0.3
| 0.2
2
=0
0
0.1 i0 1.0 1000 10000 160000
96 12110 E. — Irmadiance ( mW/m? )

Figure 2. Sensttivity in Dark Ambient

5.0 T T T

45| Correlation with ambient light sources
{ Disturbance effect): 10W/m? = 1.4kIx
40| (Standillam A, T=2855K)=5.2klx
15 { Daylight, T=5900K)

30
25

2.0 e l |

| .5 Ambtient, = 950 nm ; Z
1.0

0.5 ’-"/’

™~

~ T'hreshold Irradiance (mW/m? )

¢ nmin

E
o |

0.0t 0.10 .00 10.00 100.00
96 12111 E — DC irmadiance {W/m2)

Figure 3. Sensitivity in Bright Ambient
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w’ |
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Figure 4. Sensitivity vs. Electric Field Disturbances
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Figure 5. Sensitivity vs. Supply Voltage Disturbances
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Figure 6. Sensitivity vs. Ambient Temperature
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TSOP48..

Optical Test Signal
Ee | (IR dicde TSAL6200, IF=04 A, 30 pulses, f=1g, T =10 ms)

AL mCA T et

- Lo ty* e
- R e

*t, = 10/fo is recornmended for optimal function

Output Signal 16110
Vo
VY Thg <1y < 15/F
v 0 0
OH 2) to, = ty + 6ify
VOL |
H
L ld1 )"_ o tmz - .
Figure 7.
Optical Test Signal
E,
T T=60ms T
94 8134
L Qutput Signal, ( see Fig.i0)

08

0.7 5
0.6 L

el 1A
/

0.3

N4

[tX]

Envelope Duty Cycle

1

0 |
10 20 30 40 50 60 70 B0 90

16156 Burstiength [mumber of cycles/burst)

Figure 9. Max. Envelope Duty Cycle vs. Burstiength

Vishay Telefunken
1.0
Z 09
= 08 - . T
F—_-'D Jf)l"l
507 A
— r N T
2 06 ?C :
T oS o —a
= 04 Tott
© ]
.03 ] i
= 02 X =950 nm,
'_'.= optical test signal, fig B
I
O |
0.1 1.0 100 1000 IEKLD [0000.0
%6 12114 E. — Irradiance (mW/m?}
Figure 10. Qutput Puise Diagram
1.2

- Relative Spectral Sensitivity

s ( A')11:1

750 850 50 1050 1150

94 Ra08 % — Wavelength ( nm )

Figure 11. Relative Spectral Sensitivity vs. Wavelength

(TE I 1 11
30°
40

10
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80

06 04 0.2 0 0.2 04 0.6

9% 12223p2 dp) — Relative Transmission Distance

Figure 12, Directivity
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TSOP48..

-
VISHAY

Vishay Telefunken
Dimensions in mm
6 3.9
i S——
—a-f- HIERY
w [(Fal
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o | | /
A ! :
wn !
p Il 1
W J !
R - | -
— | 0.85 max. =
LoAL iin
! Lr $4.89
‘ ouT |1} GND | I vee |
it T
‘ 0.5 max.
2.54 nom,
0.7 max. ' 1.3
2.54 nom. | _ b1
5.6
narking arez | /l Not indicated tolerances +0.2
| O @
technical drawings
epgy  accerting fe DIN
R25 specificshons
e vishay.com Bocument Number 82050
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Vishay Telefunken

Ozone Depleting Substances Policy Statement

it is the policy of Vishay Semiconductor GmbH io
1. Meet all present and future national and international statutory requirements.

2. Regularly and continuously improve the performance of our products, processes, distribution and operating
systems with respect to their impact on the health and safety of our employees and the public. as well as their
impact on the environment.

ltis particular concern to control or eliminate releases of those substances into the atmosphere which are known as
ozone depleting substances (ODSs).

The Montreal Protocol ( 1987 ) and its London Amendments { 1990 ) intend to severely restrict the use of ODSs and
forbid their use within the next ten years. Various national and international initiatives are pressing for an earlier ban
on these substances.

Vishay Semiconductor GmbH has been able to use its policy of continuous improvements to eliminate the use of
ODSs listed in the following documents.

1. Annex A, B and list of transitional substances of the Montreal Protocol and the London Amendments respectively

2. Class | and Il ozone depleting substances in the Clean Air Act Amendments of 1990 by the Environmental
Protection Agency (EPA}in the USA

3. Council Decision 88/540/EEC and 91/690/EEC Annex A, B and C (fransitional substances) respectively.

Vishay Semiconductor GmbH can certify that our semiconductors are not manufactured with ozone depleting
substances and do not contain such substances.

We reserve the right to make changes to improve technical design and may do so without further notice.
Parameters can vary in different appiications. All operating parameters must be validated for each customer application
by the customer. Should the buyer use Vishay-Telefunken products for any unintended or unauthorized application, the

buyer shall indemnify Vishay-Telefunken against all claims, costs, damages, and expenses, arising out of, directly or
indirectly, any claim of personal damage, injury or death associated with such unintended or unauthorized use.

Vishay Semiconductor GmbH, P.O.B. 3535, D-74025 Heilbronn, Germany
Telephone: 49 (0)7131 67 2831, Fax number: 49 (0)7131 67 2423

Document Number 82030 www.vishay.com
Rev. 9, 29-Mar 01 7(7)
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