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Nowadays, tendency of mobile phone which support Bluetooth technology has been
increasingly used. This project is to apply Bluetooth technology to manage car parking system in
difference circumstances such as department store, office 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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Mr. Pranpong Songtachalert ID. 45010447
Asst. Prof. Monchai Chamchoy

Bachelor Dcgree of Information Engineering
Information Engineering

2005

Abstract

help to manage parking lot to be more convenient,
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2.8.3 nauﬁﬂqm?'u (Configuration)
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Personal CDC CVM Pocket PCs, tablets
RMI CDC CVM Any

Personal Basis CDC CVM Any

Multimedia CDC/CLDC CVM /KVM Any

Gaming CDC /CLDC CVM / KVM Any

Telephony CDC /CLDC CVM/KVM Cellular Phone

2.8.5 MIDP Tl Iddwuilede

MIDP (Mobile Information Device Profile) Slunguansnmalausiinsasiunsdeou
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» 4
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1. sesmamauves ldsunsu

2. MITAPUABIAS B HTTP

3. minaAsfU I (User Interface)

4, N3 Lﬁﬂ%ﬂga (Persistent Storage)

5. Media API

6. Game API

7. RGB Image

2.8.6 MIDlet
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cLDC Tumswaiun Tasuwaing (Package) Tu MIDP Aozl ld@su Tilsunsuiidail

A15197 2.4 AMAVVAYDILWAND 11 MIDP
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Javax.microedition.midlet
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Javax.microdeition.rms
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2.9 I 2IANABNIIN (Visual Basic NET)
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Windows laefindnnisnae ansosonldoulisunsuideoulaonimduq 1desenauniuy

= @ &L e A a S e .

auntauumanredy NET Faiinw1lninifadusy Visual Basic NET, C# NET, C++
NET,J# NET ufig COBOL .NET
A o @ 4 o W T g 1 = o o o o.M
fadngnga lumsimlimuaazsn i ineguuinaspuRntuuumaaWes Y NET nfo
Common Language Specifications (CLS) 'ﬁﬂﬁéﬁuu'1115uﬂmmmm*ﬁﬂﬂﬁﬂmﬂmim a4

UU NET (language neutral)
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® Bluctooth SDK 131900015 — 82 124047 Bluctooth Stack layer LIATF
Somolid
1. Host Controller Interface (HCI)
2. Logical Link Control and Adaption Protocol {L2CAP)
3. Service Discovery Protocol (SDP)
4. RFCOMM
o axdoadl Tus INadwin i
1. Generic Access Profile
2. Service Discovery Application Profile
3. Seral Port Profile
4. Gencric Object Exchange Profile
o ﬁmﬂzﬂauﬁujmﬁm%’uuﬂwwﬁgﬂsf}'ummuq%gﬁﬂszﬂ@u'lﬂﬁ"m
1. Stack initialization
2. Device management
3. Device discovery
4. Service discovery
5. Service registration

6. Communication

1u Java Bluetooth specification 1AM SN AMAAHISUNIN Bluetooth Control Center

®’cc) 1 T udwiaue 1819 Bec Tun15 stack initialization
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2.10.1 Stack initialization
1 4
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n3038u TuiRting
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) Ex
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device) @Y “Andrew’s PDA " L‘El‘l‘u au
- . E o w M
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& 1 o . .
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- getMinorDeviceClass() 1450 Minor class ﬂﬂdqﬂﬂi tﬁ"EAlu (remote
device)
2.10.3 Device discovery
¥ dmsvfumhiindnsaizialafiodlu et Tunsldau Deviee discovery
Sudumsndouuuifieindied (peer to peen thelathonilsnsduglFoy wndrfluuwnlaa
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2.10.4. Service discovery
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»
4. javax.bluctooth.ServiceRecord object oA HuaaImMauFnly Service
. 4 = .
Discovery Database (SDDB) 411uw0 5 33 nA03A (service record) 19113
5. javax.bluetooth.DataFlement service record ﬁLﬁ‘UEIE.J:llu SDDB 92! attribute
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2.10.5 Service Registration
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server 9E AV register service ONIUTATINI service registration

ada 4 w
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& ] ar
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Connection
- getTransmitMTUO 151un13500A1 TransmitMTUQ #asudn
217 Connection
9 r = :'! ¥ 3 1:5. ar [
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225 HSCOmml, Inputlen = 4
MSComml.PortOpen = True
I5Comml.RThreshold = 1
gMyGraephics = Ne.CreateGraphics 4
gHyPen = New Pen{Color.Black, 3)
glyPen.DashStyle = Drawing2D.DashStyle.Salid
gfyPen.Color = Color.Black
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User DSN | System DSN | File DSN | Drivers | Tracing | Connection Poling | About |

User Dala Sowces:

Name | Driver ] Add..
ConnectiorDBProfect  Driver do Misrosoft Access [~ mdh) _h—j

Connect0DBCdLY Driver do Microsolt Access (. mdb) Remove l
Connect0DBCdh? Driver do Microsoft Access (% mdb)

Connectpass Driver do Microzoft Access [".mdb) Configas .. r
JBASE Fies Microsoft dBase Driver [".dbf)

Excel Fles Microsoft Esced Driver [* #5)

MS Access Database  Miciosolt Access Dirvet [* mdb)
Visio Databass Samples  Microsolt Access Diiver [ MDB]

! —~ An ODBC User data source stores information about feows to conmect bo |
: the indicated data provider. A Uiter data souree it only vitite to pou,
T and can orly be used on the cument machire.

l_ [ o ] | | Hep |
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!
public static void Find User() throws Excepticn
{
int present=0;
Connection connect=DriverManager,getConnection(“jdbc: adbe: ConnectionDBProject”™);
Statement atat = connect.createStatement ()
res = stat.executeQuery(“select * from List where Stacus='Comnect';"):
while {res.mext ()}
{
present=res.getIat ("Nunberl™):
}

117 3.13 msAaresen g udeyn Access U VB .Net

3.5 1ilsunsu Java Unilefio J2ME UM Wireless Toolkit 2.2

Wudrudii ldlefeainsofiez1FnuidTaonisifoniny Connect

L] ar

Bluetooth Car Parking System lagInsfimviindeuiivziimsdsdaaugys

A v A o 1Y P ' ar
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Threaitt = new Thread{ new WTK22beta2Patch() ):
t start();

}else if { c.equals( BLUElet SELECTED))
{

display setCurrent{ spp_screen );
}else if ( d == spp_screen && c.getlabel() equals("Connect Biuetooth Car Parking System”) )
{

il do SPP client operation
# first use Bluelet to discover server service

bluelet startinquiryl DiscoveryAgent.GIAC, new UUID{}{ SPP_Server uuid 1)
display setCurrent{ bluelet.getUI() );
check_client_connection=true:

1U# 3.14 msAessvesnIuuileies J2ME) fu J2SDK
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DIP EQU 061H

INI  EQU 062H

LOOP: MOV

:SEND DATA OUT
START TXD: MOV

COMPARING: CINE

OUT START: CLR

DATA:

CLR

OUT STOP: CLR

ORG O0000H
MOV  TMOD#021H
MOV  THI1#0FDH
MOV TLI1#0FDH
MOV SCON#O051H
SETB TRI1
MOV  P0,#00000000B
MOV  P14#11111111B
MOV  P2#00001111B

RT#00H

API
MOV INL,A
MOV AP2
ANL  A#0FH
MOV DIPA
R7,#00H,CHECKING
SIMP OUT_START
TI

MOV  SBUF,#02AH
ACALLDELAY 10mS
T1

MOV  SBUF,DIP
ACALLDELAY_10mS$
CLR TI

MOV  SBUF,INI
ACALLDELAY_10mS
TI

MOV  SBUF#023H

ACALLDELAY 10mS



:RECEIVE DATA IN =>ALERT
START RXD: INBRLS

CLR RI

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

MOV P0,#00000000B

INC R7

SIMP CHECKING
NOI: CINE A #31HNO2

MOV P0.0#IB

INC R7

SIMP CHECKING
NO2: CINE A #32H,NO3

MOV  PO.1#1B

INC R7

SIMP CHECKING
NO3: CINE A #33H,NO4

MOV P0.2#1B

INC R7

SIMP CHECKING
NO4: CINE A #34H,NOS

MOV P03 #IB

INC R7

SIMP CHECKING
NOS: CINE A #35H,NO6

MOV P04#1B

INC R7

SIMP CHECKING
NO6: CINE A #36H,NO7

MOV P0.5#1B

INC R7



SIMP CHECKING
NO7: CINE A #37H,NO8

MOV  P0.6,#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 RS #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 Product specification

Hex inverter 74HCO04; 74HCTO04
e .
FEATURES DESCRIPTION
+ Complies with JEDEC standard no. 8-1A The 74HC/HCTO4 are high-speed Si-gate CMOS devices
» ESD protection: and are pin compatible with low power Schottky TTL

HBM EJA/JESD22-A114-A exceeds 2000 V (LSTTL) They are specified in compliance with JEDEC

MM EIA/JESD22-A115-A exceeds 200 V. standard no. 7A. The 7T4HC/HCT04 provide six inverting

buffers.

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

QUICK REFERENCE DATA
GND=0V; Tymp =25°C; £, = 4 <6.0 ns.

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT

HCo04 HCTO04
teri/tetn | Propagation delay nA to nY CL=15pF; Ve =5V 7 8 ns
C input capacitance 35 35 pF
Crp 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 % Vo2 x f; x N + E(C x V2 % f,) where:

fi = input frequency in MHz;

fo = output frequency in MHz;

Cy, = output load capacitance in pF;

Voo = supply vottage in Volts;

N = total load switching outputs;

E{CL % Vg2 x f,) = sum of the outputs.

For 74HCO04: the condition is V, = GND to V.

For 74HCTO4: the condition is V| = GND to Vg - 1.5 V.

i

FUNCTION TABLE
See note 1.

INPUT OUTPUT
nA nY

L H
H L

Note
1. H=HIGH voltage level,
L = LOW voltage level.

2003 Jut 23 2



Philips Semiconduciors Product specification

Hex inverter 74HCO04:; 74AHCT04

ORDERING INFORMATION

PACKAGE
TYPE NUMBER
TEMPERATURE RANGE PINS PACKAGE MATERIAL CODE
T4HCO4N —40to +125°C 14 DiP14 plastic SOT27-1
7T4HCTO4N —40 to +125 °C 14 DiP14 plastic SOT27-1
T4HC04D 4010 +125°C 14 S04 plastic S0OT108-1
74HCT04D —40to +125 °C 14 5014 plastic SOT108-1
74HC04DB —40to +125°C 14 SS0OP14 plastic SOT33741
TAHCTO4DB —4010+125°C 14 SS0OP14 plastic SOT337-1
T4HCO4PW —40 to +125 °C 14 TSSOP14 plastic S0T402-1
T4HCTO4PW —40to +125 °C 14 TSS0P14 plastic 50T402-1
T4HC04BQ —40 10 +125°C 14 DHVQFN14 plastic S0T762-1
T4HCT04BQ —401t0+125 °C 14 DHVQFN14 plastic S0T762-1
PINNING
PIN SYMBOL DESCRIPTION
1 1A data input
2 1Y data output
3 2A data input w[i] O 14} vee
4 2Y data output 1v[z2] 3] 6
5 3A data input 2n[3] 2] 6v
6 3Y data output 2y [4] 04 [11] 5a
7 GND ground (0 V) a5 78] v
8 4y data output
9 a4A data input BY E “_g:] A
10 5Y data output ono {7 8]
11 5A data input e
12 6Y data output
13 BA data input Fig.1  Pin configuration DIP14, SO14 and
14 Vee supply voltage (T)SSOP14,

2003 Jul 23




Philips Semiconductors Product specification

Hex inverter 74HCO04; 74HCTO04
1A Voo
U tﬂ 1 1A Dcw 2
¥ {2 ) (13] 6A
3 {2A 2Y 4
2A[3) (12] sy — ——
5 [ 3A 3Y 3]
2y | 4) GND( (111 5a e F——
3 [5) (0] sy B ) vy 8
3r| 6 ) (9]aa 11 | 5A DGSY 10
[ s
13 [6A 6Y| 12
Top view GND - 4Y MBLTE0
MNA34Z
{1) The die substrate is attached to this pad using conductive die
atiach material. it can not be used as a supply pin or input.
Fig.2 Pin configuration DHVQFN14. Fig.3 Logic symbot.
1 — ! P 2
1 H
3 —] P~ 4
1
5 — =g
A ~D0—Do-{>o— v !
9 —] 1 . 8 MNA3TT
1M1 — ! 10
13 — ! 12
MNAZLD
Fig.4 IEC logic symbol. Fig.5 Logic diagram (one inverler).
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Philips Semiconductors

Product specification

Hex inverter

74HCO04; 74HCT04

RECOMMENDED OPERATING CONDITIONS

74HCO4 TAHCTO4
SYMBOL PARAMETER CONDITIONS UNIT
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
Vee supply voltage 2.0 5.0 6.0 4.5 5.0 5.5 \'
V) input voltage 0 - Vee 0 - Ve v
Vo output voltage 0 - Vee Y - Vee vV
Tamy ambient temperature see DC and AC A0 +25 +125 |40 +25 +125 1°C
characteristics per
device
t i input rise and fall times  {Vec =20V - - 1000 |- - - ns
Vee =45V - 6.0 500 - 6.0 500 ns
Vee =60V - - 400 - - - ns

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134), voitages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vee supply voltage 0.5 +7.0 vV
li input dicde current Vi<-05VorV»Vec+05V - +20 mA
ok output diode current Vo<0.5VorVo»Vec+ 05V - +20 mA
o output source or sink D5V <Va<Vec+05V - +25 mA
current
lcc legnp | Ve or GND current - +50 mA
Tsig storage temperature 65 +150 °C
Prot power dissipation
DiP14 package Tamp = —40 1o +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 mwW/K.
For SSOP14 and TSSOP 14 packages: above 60 °C derate linearly with 5.5 mwW/K.
For DHVQFN14 packages: above 60 °C derate linearly with 4.5 mW/K.

2003 Jul 23



Philips Semiconductors Product specification

Hex inverter 74HCO04; 74HCT04

DC CHARACTERISTICS

Type TAHCO04
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
OTHER Vee (V)
Tamb =25°C
Vi HIGH-level input voltage | ) 2.0 15 12 Z v
4.5 3.15 2.4 - v
6.0 4.2 3.2 - v
Vi LOW-level input voltage 2.0 - 0.8 0.5 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 2.0 1.9 2.0 - v
Iy = +-20 LA 4.5 4.4 4.5 - v
lo=—4.0mA 4.5 3.98 4.32 - v
lo =-20 uA 6.0 59 6.0 - v
lg=-5.2 mA 6.0 5.48 5.81 - v
VoL LOW-level output voltage | V)= Vi or Vi
lo = 20 A 2.0 - 0 0.1 v
lo =20 pA 45 - 0 0.1 v
lo=4.0 mA 45 - 0.15 0.26 vV
lo =20 uA 6.0 - 0 0.1 v
lp=52mA 6.0 - 0.16 0.26 v
b input leakage current Vi =V or GND 6.0 — 0.1 +0.1 KA
toz 3-state output OFF current |V, = Vi or V. 6.0 - - +.0.5 uA
Vo = Ve or GND
lce quiescent supply current Vi=Veeor GND; Ig=0 | 6.0 - - 2 LA

2003 Jui 23 6



Philips Semiconductors Product specification

Hex inverter 74HCO04; 74HCTO04
TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
OTHER Vee (V)
Tamb = —40 to +85 °C
Vin HIGH-level input votage 2.0 15 - - v
45 3.15 - - v
6.0 4.2 - - v
ViL LOW-level input voltage 2.0 - - 0.5 Vv
4.5 - — 1.35 \Y
6.0 - - 1.8 v
Von HIGH-level output voltage | V;= Vg or Vi,
ig=-20 pA 2.0 1.9 - - v
lo = —20 pA 45 4.4 - - Y
lp=—4.0 mA 45 3.84 - - Vv
lo =—20 pA 6.0 5.9 - - v
lo=-5.2 mA 6.0 5.34 - - v
VoL LOW-level output voltage V=V or VL
lo =20 pA 2.0 - - 0.1 v
o = 20 pA 4.5 - - 0.1 Vv
g = 4.0 mA 4.5 - - 0.33 v
ip = 20 pA 6.0 - - 0.1 Y
lo=5.2mA 6.0 - - 0.33 v
) input leakage current Vi = Ve or GND 6.0 - - .0 LA
loz 3-state output OFF current | V) = Vg or Vy; 6.0 - - +.5.0 pA
Vo = Vi or GND
lee quiescent supply current |V, =Vecor GND; 1o =0 | 8.0 - - 20 UA

2003 Jul 23 7



Philips Semiconductors

Product specification

Hex inverter

74HCO04, 74HCT04

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. UNIT
OTHER Ve (V)
Tamb = —40 to +125°C
Vi HIGH-level input voltage 2.0 15 - - v
4.5 3.15 - - vV
6.0 4.2 - - vV
ViL LOW-level input voltage 2.0 — - 05 v
4.5 — - 1.35 v
6.0 - - 1.8 vV
Von HIGH-level cutput voltage |V = V)qor Vi,
lo =20 nA 20 19 - - vV
lo =-20 pA 4.5 4.4 - - vV
lo =-20 pA 6.0 5.9 - - vV
lo =—4.0 mA 4.5 37 - - vV
lo=-5.2mA 6.0 5.2 - - Vv
VoL LOW-level output voltage | V) = Vi or VL
lo =20 pA 2.0 - - 0.1 v
lo =20 pA 4.5 - - 0.1 Vv
lo =20 pA 6.0 - - 0.1 Vv
lo =4.0 mA 4.5 - - 0.4 Vv
lop=52mA 6.0 - - 0.4 Vv
I input leakage current V| = Ve or GND 6.0 - - 1.0 LA
loz 3-state output OFF current | V| = V|4 or Vi_; 6.0 - - +10.0 LA
Vo = Vee or GND
ice quiescent supply current Vi=Veecor GND; 16 =0 | 6.0 - - 40 WA
2003 Jul 23 8



Philips Semiconductors

Product specification

Hex inverter

74HCO04; 74HCTO04

Type 74HCTO4
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).

TEST CONDITIONS

SYMBOL PARAMETER MIN. TYP. | MAX. | UNIT
OTHER Vee (V)
Tamb =25°C
ViH HIGH-levet input voltage 45055 |20 16 - vV
ViL LOW-ievel input voltage 451055 |- 1.2 0.8 v
Von HIGH-level output voltage Vi=VigorVy
lo =20 pA 45 4.4 4.5 - Vv
lo =—4.0 mA 4.5 3.84 432 - Vv
VoL LOW-ievel output voltage Vi=Viyorvye
o =20 pA 4.5 - o 0.1 Vv
lo=4.0 mA 4.5 - 0.15 0.26 Vv
Iy input leakage current Vi=VecorGND |55 - - +0.1 LA
loz 3-state output OFF current Vi = Vg or Vi 5.5 - - +H1.5 A
VO = VCC or GND;
|0 =0
icc quiescent supply current Vi=Vegor GND; |55 - - 2 A
lo=0
Alce additional supply current perinput [Vi=Vgc-2.1V;, |45t055 |- 120 432 pA
lo=0
Tamp = —40 to +85°C
ViH HIGH-level input voitage 451055 (2.0 - - \Y%
Vi LOW-level input voltage 451055 |- - 0.8 v
VoH HIGH-levet output voltage Vi=Vigorvy -
la=-20 pA 45 4.4 - - \
lo=-4.0 mA 4.5 3.84 - - \
VoL LOW-level output voltage Vi=VorV -
g = 20 uA 4.5 - - 0.1 \
lo = 4.0 mA 4.5 - - 0.33 A
Iy input ieakage current Vi=Vecor GND |55 - - 1.0 1A
loz 3-state output OFF current Vi =Vyor Vi_; 55 - - +5.0 LA
Vg = Ve or GND;
lb=0
lee quiescent supply current Vi=Vecor GND; |55 - - 20 LA
lo=0
Alee additional supply current perinput |V, =Vee— 21V, 145055 |- - 540 WA
lo=0
2003 Jul 23 9




Philips Semiconductors

Product specification

Hex inverter

74HCO04; 74HCTO04

TEST CONDITIONS
SYMBOL PARAMETER MIN. TYP. | MAX. | UNIT
OTHER Vee (V)
Tamb = 40 to +125 °C
ViH HiGH-level input voltage 45t05.5 120 - v
Vi LOW-level input voltage 451055 |~ 0.8 vV
Vo HIGH-level output voltage Vi=Viorv
g =—20 pA 4.5 4.4 - Y
lo = —4.0 mA 4.5 37 - v
Voo LOW-level output voltage Vi=Vyorv,
lo = 20 pA 4.5 - 0.1 v
lo = 4.0 mA 4.5 - 0.4 i
I input leakage current ViI=VecorGND |55 - +1.0 HA
loz 3-state output OFF current Vi=Vigor V., 55 - +10 A
Vo = VCC or GND;
lo=0
oo quiescent supply current Vi=Vecor GND; [5.5 - 40 A
lo=0
Alee additional supply current perinput |V, =V -21V, (451055 |- 590 A
|0 =0
2003 Ju! 23 10



Philips Semiconductors

Product specification

Hex inverter

74HCO04; 74HCTO04

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
tpuLtPLn propagation delay see FigsBand 7 2.0 - 25 85 ns
nAto nY 45 - 9 17 ns
6.0 - 7 14 ns
trautien 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 to +85 °C
teHLU L propagation delay see Figs 6 and 7 20 - - 105 ns
nAto nY 4.5 - — 21 ns
6.0 - - 18 ns
truuttin output transition time see Figs 6 and 7 20 - - 95 ns
45 - - 19 ns
6.0 - - 16 ns
Tamb = -40 to +125 °C
tpHL AP propagation delay see Figs6and 7 2.0 - - 130 ns
nAtoc nY 4.5 - - 26 ns
6.0 - - 22 ns
trhLtreH output transition time see Figs 6 and 7 2.0 - - 110 ns
4.5 - - 22 ns
‘ 6.0 - - 19 ns
2003 Jul 23 11



Philips Semiconductors Product specification

Hex inverter 74HCO4: 74HCTO0O4

Family 74HCT04
GND =0 V;t, = <6.0 ns; C = 50 pF.

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

Tamb = —40 to +85 °C

terLteLy propagation delay see Figs 6 and 7 45 - - 24 ns
nAtonY

traUtTN output transition time see Figs6and 7 45 - - 19 ns

Tams = -40to +125°C

terLtPLY propagation delay see Figs6and 7 4.5 - - 29 ns
nAto nY

trHUtTLH output transition time see Figs 6and 7 4.5 - - 22 ns

AC WAVEFORMS

V)

nA input Vg Vi

GND

Vo

nY output

VoL

THL

For TAHC04: Wiy = 50%; V| = GND o Vec.
For TAHCTO4: Vi = 1.3 V; V, = GND to 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

74HCO4; 74HCTO4

PULSE
GENERATOR

Voo

Definitions for test circuit:
C( = Load capacitance including jig and probe capacitance.

D.UT

Ry

Yo

G o 50 pF

]

MGKS6S

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

Fig.7 Load circuitry for switching times.

2003 Jui 23
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LM139 A
IYI@ 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) N
B LOW INPUT BIAS CURRENT : 25nA TYP DIP14
(Plastic Package}
B LOW INPUT OFFSET CURRENT : +5nA TYP
B LOW INPUT OFFSET VOLTAGE : +1mV TYP
B INPUT COMMON-MODE VOLTAGE RANGE
INCLUDES GROUND b
W LOW OUTPUT SATURATION VOLTAGE ; 5014
250mV TYP; (io = 4mA) (Plastic Micropackage)
M DIFFERENTIAL INPUT VOLTAGE RANGE
EQUAL TO THE SUPPLY VOLTAGE
B TTL, DTL, ECL, MOS, CMOS COMPATIBLE
OUTPUTS P
DESCRIPTION 1550P14

(Thin Shrink Small Outline Package)

These devices consist of four independent preci-
sion voltage comparators with an offset voltage ORDER CODE

specifications as low as 2mV max for LM339A, Package
L.M239A and LM139A. All these comparators Part Temperature

were designed specifically to operate from a sin- Number Range N D P
gle power supply aver a wide range of voltages. LM139 A 55°C. +125°C - . :
Operation from split power supplies is also possi- LM239 A -40°C, +105°C . . .
ble. [M339.A 0°C, +70°C . . .
These comparators also have a unique character- Example : LM139AN

istic in that the input common-mode voltage range N = Duat in Line Package [DIP

includes ground even though operated from a sin- D = Small Outiing Package (SO} - alsc available in Tape & Reel (0T
g[e power Suppiy voltage. P= 'Q;nggrzg}l; Small Oulline Package (TSSOP) - onty available in Tape

PIN CONNECTIONS (top view)

ougurz 1 [ - ~ E1 23 ouguts
oupuel 2 [ S 1] 13 ounura
Ewverha nputl 4 [} “F1 11 Noen-vemng npurs
Nen-grerhg fputl 5[] o 7 I e hveing hpucs
Fertng spue2 g [ T : L] 9 won-hvercng bpera
Non-immang bpucz 4[] - o [} 5 nvemng hoes
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LM139,A-LM239,A-LM339.A

SCHEMATIC DIAGRAM (1/4 LM139)

Voo
cC

O

3.5pA® @10&1@3.5”/\ @ 100uA

.(fi )lj,

Non-inverting
Input u
| Y
I -
inverting _ .. |
Input L . _7_<
.- . i
——— . — I VCC -
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee | Supply vollage +18 or 36 Y
Vid Differential Input Voltage +36 v
Vi Inpul Voltage -0.3t0+36 Y
Output Short-circuit to Ground - note ¥ infinite
Power Dissipation 2) DIP14 1500
Pd SO14 830 mw
TSSOP14 710
Tsig Storage Temperature Range -85 to +150 °C
T Junction Temperature +150 °C

1. Shortcircuits from the output to
independent of the magnitude of

2. Pdis cakulated with T, = +25°C, Tj = +150°C and R, thig = BO°CAW for DIP4d package

=150°C/w for 5014 gackage
= 175°C/W for TSSOP 14 package

OPERATING CONDITIONS (T,,, = 25°C)

\9,3* can cause excessive heating and eventual destruction. The maximum output current is approximately 20mA

Symbol Parameter Value ! Unit

21032

Vee Supply Vollage +110£16 v

Viem | Common Mode Input Voltage Range 0to (Mg - 1.5) A%

Operating Free-air Temperature Range LM139, LM139A -55, +125

Toper LM239, LM239A -40, +105 ‘C

LM339, LM339A 0, +70
210 r<7]




LM139,A-LM239,A-LM339 A

ELECTRICAL CHARACTERISTICS
Vee™ = +5V, Ve = GND, T, = +25°C (unless otherwise specified)

LM135A - LM239A LM139- LM239
Symbol Parameter LM339A LM339 Unit
Min. | Typ. Max. Min | Typ. Max.
input Offset Voltage - note ¥
Vio Tamp = +25°C 1 2 1 5 mv
Tms‘n < Tamb b Tmax 4 9
Input Offset Current
lig Tamp = +25°C 3 25 5 50 nA
Tonin < Tamp < Tinax 100 150
input Bias Current (I* or I'} - note 2
lib Tamp = +25°C 25 100 25 250 nA
Tmin < Tamb = Tmax 300 400
Large Signal Voltage Gain
Avg Vee = 15V, Ry = 15k, V, = 1V o 11V 50 1 200 50 | 200 Vimy
Supply Current {all comparators)
lee Ve = +5V, no load 1.1 2 1.1 2 mA
Vee = +30V, no lead 1.3 25 1.3 25
Input Common Mode Voltage Range - note 3
3 VCC =30V
Vicm Tamp = +25°C 0 Veet =150 o Vect-15] v
Tonin < Tamb < Trnax a VCC+ -2 0 VCC+ -2
Vis  iDifferential Input Voltage -note 4 Vee! Vo' Vv
Low Level Output Voltage
v Vid =-1V, |sink =4mA
oL Tamy = +25°C 250 | 400 250 | 400 mv
Trmin € Tamb € Trnax 700 700
High Level Qutput Current {Viy = 1V}
| Voo =V, = 30V
oA Tamp = +25°C 0.1 0.1 nA
Tmin £ Tamn < Tmax 1 1 HA
isink Output Sink Currrent
sin Vig= 1V, V, =15V 6 | 16 6 | 16 mA
Response Time - note
fre +
R_= 5.1k connected o Veg 1.3 13 us
Large Signal Respense Time
trel R_= 5.1k connected to V', e = TTL,
Vi = +1.4v 300 300 ns

1. Aboutput switch point, Vg = 1.4V, Rg = 0 with V™ from 5V to 30V, and over the full common-mode range (0V to Vieg” -1.5V).

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

3. The input common-mede voltage of either inpul signai voltage should not be allowed 1o |
common-mode voltage range s Ve " -1.5V, but either or both inputs can go to +30V wi

ut damage

4. The response time specified is for a 100mV input step with 5mV overdrive. For larger overdrive signels 300ns can be abtained
5. Posistive excursions of input voltage may exceed the power svué?pty level. As long as the other vollage remains within the common-mode range, the

comparator will provide a proper oulput state. The low input

us

7

negative by more than 0_3V. The upper end of the

fho

tage state must not be less than -0.3V {or 0.3V bellow the negative power supply, if

310




LM139,A-LM239,A-LM339,A

SUPPLY CURRENT versus SUPPLY VOLTAGE

INPUT CURRENT versus SUPPLY VOLTAGE

1
3 : /-/——;:mb: 55 C .
E 0 B . R Tam; = D°C .
w : Tome= +25°C
Wopg. /// .
ad . .  Tars = +70°C
S0 e
| . R . Tamn = +125°C .
T | i . . . i

02 - e - B i S . i
3. R -

Y 10 20 30 40

SUPPLY VOLTAGE (V)

80
V, =0V

< R =100 Tamb= -55°C

£ g0 - ,

& Tomp = 0°C

4]

£ 40 Tamb= +25°C

o

© e

5 20 — ‘ -

£ Tamp = +125°C o

= Tamb = +70°C
0 10 20 30 40

SUPPLY VOLTAGE (V)

OUTPUT SATURATION VOLTAGE versus
OUTPUT CURRENT

RESPONSE TIME FOR VAROIOUS INPUT
OVERDRIVES - NEGATIVE TRANSITION

30T e
E’ - Oul of saturation <. ;
Q0% -« e !
= i i k
6‘ +—Tamp = +125°C ——, ——,
o L |
o I - ; 7~ — Tamp= -55°C-
= e i
=107, 0
2 Tamp= +25°C
> . tambT e
42} 10735 7 ) .

107 107" 10° 10" 107

OUTPUT SINK CURRENT (mA)

RESPONSE TIME FOR VARIOUS INPUT
OVERDRIVES - POSITIVE TRANSITION

6 S
T 5 Input cverdrive : 100mVY
é wog .
H 2 3 5mv
=
S d 2 -
o> 1 20mv
> i
=g O LD
g £ 00 o s e
Z 350 Tamo= +25°C o
0 "
0 0.5 1 1.5 2
TIME (us}
4110

6 i B ) ' - _"‘

s 5 5 . Input overdrlye : SmY o

w O . 20mV !

[G] IS 3 [

< B S !

E 3 2. RS

B > 15 100my-

> H m

£ > 0 -

o -

o 5 0 g

=z : Lo

< 0 -50 - . [ - N

100 __I ) . Tamp= +25°C
0 0.5 1 5 2

TIME (us}
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LM139,A-LM239,A-LM339 A

TYPICAL APPICATIONS

BASIC COMPARATOR

DRIVING CMOS

114 °
LMi39 -~ %

-V

. 5V
Ve =5V ©
9] L
;
15k€2 i 100k
! i !
VO ’ Ve O 1 -~
(e 1/4 I F&jf o
LM139 _~ ¢--Ovyq LM139 —
Ny O | 3
'V(ref} oF (ren L } ?
B | >3
DRIVING TTL LOW FREQUENCY OP AMP
g\
oV ﬁg
<
: me
| 10k2 : 144 - o
: iLM13g -~ *
+V(ref) O | @ e | N &

O
O
Q-
(ref - %
ref) g 8O-O

- s .

100k 2 0 5

o]
Ay=100

LOW FREQUENCY OP AMP

TRANSDUCER AMPLIFIER

(e o= 0V iore, = 0V) -SOV
L]
115k 0
o .
/4
- LM139 . . EN 2222
ey . e 0.5uF
™ ™
R — -0
100kQ .
1knﬂ o
L] A =100
L1}

BV
o]

Magnetic pick-up D 10k 3kQ l

: . 1/4
g LMi13e - * Oeg
i - ..
| 20MO
ok D
[x 9

4
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LM139,A-LM239,A-LM339,A

TYPICAL SINGLE (continued)

TIME DEALY GENERATOR

CMeg =15V

» L2
i ]
P o2 156 i ' 200KS? k2
! [ _
) J_O_Mé?]
: ok
! i et .
144 Voo
LM139 * Va3 -]
WV to i3
. C
NN
. L i
o | 51;|< {IQM-“ IIJ
i & S U I E——
! b 1/4 "\.‘_\Vm?. 10K e,
(o'o] LM135 //" T h | .
G I L . I FC M
o ta ol - ‘v J'LM‘ISQ‘/\“ * Ovg MO T
“Viret) B .2_ __________ — 0 to t2
0.001HF :
INPUT GATING SIGNAL :
| e

14 . i '
WM1ag OV, Ve
e o U

LOW FREQUANCY OP AMP WITH OFFSET
ADJUST

ZERO CROSSING DETECTOR (single power

Tov
o
Ofset Adust g 100k
—— 5w
1 - D
; |
R2 l [1M2 } Iwm .
Rs R, - — 150
R T e - - i
L2 '
e Lrtas o I an 2222
™ e 0 5uFemm
. R
100KO
1 — LIS
1h82 J
, 2
L.
- €
-

supply)
5V
3
. 7 i
100K | 100k(2 tl B kG
L L
51k Bk T
BI“)‘ R Poe .
144 .
LmM13g ©* @
o 1N4148 :
-
4 [ SR
~ 20M0
H
10KQI—I
k2ol
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LM139,A-LM239,A-LM339,A

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

Ver 100K Ver
o] [ 4
:1(_30k11} . . S00pF w— Uaxu 3kiz
- f 114 5&11 -
Frequency com | LM139 [ Ll
voltage input -~ " - il s Lotag =0 Oouput1 L
Yontro ’7_71} - - : “
Ve 12
P R0k oo . OOutpm{V\'
50K0 ! , l 20k .
- " Dl 12
LM139!
Voo = +30V -}
+250AMY & Yo F50V
700 Hz < ,< 100kHZ
LIMIT COMPARATOR CRYSTAL CONTROLLED OSCILLATOR
Ve (12v) Voo = 15V
Q
— p——
2Rs 10k.QH 1 200K 02 H H 2k
Vi O | oo
A e it IR
LM13g .~ * l ; N : v
- ,;,4‘2‘\ . ' coc
Rs ' i Lamp - [RTT R o~ -
RS S ‘ R el A
. ‘ m .- {:. - |
e/C) ‘ ‘ T
wr . o : f = 100kHz
3Rs 'LM13_9_. T | 2N 2222 2oomU
Ven© T ‘
ow ™ pacd

SPLIT-SUPPLY APPLICATIONS

ZERQ CROSSING DETECTOR

COMPARATOR WITH A NEGATIVE
REFERENCE

15V 15V
O O
* »
U 5.1k Us.wg
L4 1/4
LM139 ¢ e LM139 * Deg
w ™ O Voo
15V 15V

&)
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LM139,A-LM239,A-LM339,A

PACKAGE MECHANICAL DATA

14 PINS - PLASTIC DIP

al

1[ b1
0 b B
z il E
3 z |
D
S O O e I o T O B
| 8
(19
1 7
A N Y N N 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 05 0.020
b1 0.25 0.010
D 20 0.787
E 85 0.335
e 2.54 0.100
a3 15.24 0.600
F 71 0.280
i 5.1 0.201
L 33 0.130
Z 1.27 2.54 0.050 0.100

810

3




LM139,A-LM239,A-LM339,A

PACKAGE MECHANICAL DATA
14 PINS - PLASTIC MICROPACKAGE (S0)

L 1 G |
S | ci
£ A o -
o) < :
B
et T ¥ —a—
bl el s ® o
el
D M
001 0 0 {1 0
14 3
[
1 7
guuggyggh?tn
Millimeters Inches
Dimensions
Min. Typ. Max. Min. Typ. Max.
A 1.75 0.069

al 0.1 0.2 G.004 0.008
a2 1.6 0.063
b 0.35 0.46 0.014 0.018
b1 018 0.25 0.007 0.010
C 0.5 0.020
cl 45° {typ.)

b (1) 8.55 8.75 0.336 0.344
E 5.8 6.2 0.228 0.244
e 1.27 0.050
ed 7.62 0.300

F{n 3.8 40 0.150 0.157
G 4.6 53 0.181 0.208
L 05 1.27 0.020 0.050
M 0.68 0.027
) 8° (max.)

Note : {4} D and F do not include mold Aash or protrusions - Mald flash ar protrusions shall not exceed 0.15mm {.066 inc} ONLY FOR DATA BOOK.

4]




LM139,A-LM239,A-LM339,A

PACKAGE MECHANICAL DATA
14 PINS - THIN SHRINK SMALL OUTLINE PACKAGE

c _-k_
= 0,25 mm
o Oinch - -
GAGE PLANE | .
f ) I
i ! ]
= .- '
e 55 il *
= E = -
|
Iir L] TQL:‘ﬁiii—__l "I’E\‘ P
‘ fuwm = -
| et j| =T =—
c:! —EEEH —
| o W =
L M Co J;.jj.—_n
_PRIBENTRERON
Miliimeters Inches
Dimensions
Min. Typ- Max. Min. Typ. Max,
A 1.20 0.05
A1l 0.05 ¢.15 0.01 0.006
AZ 0.80 1.00 1.05 0.031 0.039 0.041
b 0.19 .30 0.007 0.15
c 0.09 0.20 0.003 0.012
D 4,90 5.00 510 0.192 0.196 0.20
E 6.40 0.252
E1 4.30 4.40 4.50 0.169 0173 0.177
e 0.65 0.025
K 0° 8° 0 8°
L 0.450 0.600 0.750 0.018 0.024 0.030
L1 1.00 0.039
aaa 0.100 0.004

information fumnished is believed to be accurate and reliabte. However, STMicroelectronics assurnes 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
its use. No license is granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specifications
mentioned tn this publication are subject to change without notice. This publication supersedes and replaces all information
previously supplled. STMicroslectronics products are not authorized 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

© 2002 STWicroelectronics - All Rights Reserved
STMicroelectronics GROUP OF COMPANIES
Australia - Brazil - China - Finland - France - Genmany - Hong Kong - india - ltaly - Japan - Malaysia - Malta - Marocco
Singapore - Spain - Sweden - Switzerland - United Kingdom
hitp/Awww.st.com
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VISHAY

TSOP48..

Available types for different carrier frequencies

Vishay Telefunken
Photo Modules for PCM Remote Control Systems

Type fo Tjaén fo
TSOP4830 30 kHz TSOP4833 33 kHz T
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
® [mproved shielding against electrical field

disturbance

e TTL and CMOS compatibility

¢ Qutput active low

Block Diagram

=

(800 bit/s)

=

e | ow power consumption
¢ High immunity against ambient light
¢ Continuous data transmission possible

14 500

Suitable burst length >10 cycles/burst

Input

A PIN

9612226

Controd |
Circuit j
% f
Y
Band Demodu-
AGC [ Pass - -] \ator

-0OUT

~ GND

Decument 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 |
Supply Voltage |{Pin 3) Vg ~—03.60 \'4
Supply Current {Fin 3) lg 5 mA
Output Voltage {Pin 1) Vo -0.3..6.0 Vo
Qutput Current {Pin 1) Ig 5 mA
Junction Temperature T 100 °C
Storage Temperature Range Tstq —25..+85 "C
Operating Temperature Range Tamb —25...+85 ‘C
Power Consumption (Tamp = 85 °C) Prot 50 mw
Soldering Temperature t = 10s, 1 mm from case Ted 260 1 'C ]
Basic Characteristics
Tarnb =25°C
Parameter Test Conditions Symbol | Min  Typ | Max | Unit
- Vg=5V,E,=0 isp 0.8 1.1 1.5 mA
t -
Supply Current (Pin 3) Vs = 5 Y, E, = 40 Kix, sunlight lsi 1.4 mA
Supply Voltage (Pin 3) Vg 4.5 55 \
I . E, = 0, test signal see fig.7, |
Transmission Distance IR diode TSAL6200, Ig = 250 mA d 35 m
Quiput Voltage Low (Pin 1) logL = 0.5 MAEe = 0.7 mWim?Z VosL 250 my/
Pulse width tolerance:
irradiance {30 — 40 kHz) toi ~ 5ffp < tho < tgi + 6/, Ee min 02 | 04 |mW/m?
test signal see fig.7
Pulse width tolerance:
Irradiance (56 kHz) tni — 5/ < tpo <ty + 6/fy, Eq min 03 | 0.6 mwm?
test signal see fig.7
Irradiance toi — 5/f5 < tho < by + 6/, Eecmax | 30 | | Wim?
i Directivity Angle of half transmission distance P12 | 45 | : deg
Application Circuit
100Q %) +5V
Oy 3| S B S
‘; Tsopas,, | 47HF )[ Q 10 KO
i — -
l | 5 optional
TSALE2.. ! x/ 1 _'7_ e
\:\ 3 i*)
T
|
o 2 e )
16114 GND
*) recommended to 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 signal are carrier frequency, burst length
and duty cycle.

The data signat should fullfill the following condition:

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

s Burst length should be 10 cyclesfburst or longer.

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

e 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.

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

Vishay Telefunken

Some examples for suitabie data format are:
NEC Code, Toshiba Micom Format, Sharp Code, RC5
Code, RC6 Code, R—2000 Cede.

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
pulses will occure.

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

e DC light (e.g. from tungsten bulb or sunlight)

= Continuous signal at 38kHz or at any other
frequency

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

0 5 10

15 20

time [ms]

Figure A: IR Signal from Fluorescent Lamp with low Modulation

time [s]

Ie
-[Mﬂﬁwm

15 20

Figure B: IR Signal from Fluorescent Lamp with high Modulation

Dacument Number 82090
Rev. 9, 29-Mar Q1

www.vishay.com
3(7}



TSOP48..

A ____/
VISHAY

Vishay Telefunken

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

1.4 ;
- :
Z 03 i
2
§ ;
c’é 0_6 e e i _
o :
I :
' 04
[43) |
“u i
s D2 . ! - :
LE i f=fpt5% !
__l Af(3dB)Y=fy/10 ——i . .
0.0 i ‘ i E !
0.7 08 0.9 1.¢ 1.t 1.2 1.3
94 5143 f/fp — Relative Frequency

Figure 1. Frequency Dependence of Responsivity

1.0
. 0.9 f——— \--r‘L
PR 3 S AU VAN NN SN I —
%.‘n 0.7 Input burst duracion
g 06
o
Z 05
&, 3 =950 am,
B 04 optical test signal, fig.7
e 03
| 0.2
2
0
0
0.1 1.0 100 1060 1000.0 10000.0
e 12110 E, — Imadiance ( mW/m? )
Figure 2. Sensitivity in Dark Ambient
50 T T T
‘E 45| Corelation with ambicnt light sources
E ’ { Disturbance effect): 10W/im? =1.4klx
E 40| (SandilumA T=2855K)=82kix —]
9 35 { Daylight, T=5%00K)
2 . /—
o
';92 30 /
= 25
z /
.§ 20 - —]
E 1S Ambient, . = 950 nm /
Y0 /_,/
£ 05 e
o 0 |
0.01 0.10 1.00 10,00 100.00
9% 12111 E — DC frradiance (W/m?)

Figure 3. Sensitivity in Bright Ambient

f(E)=ty -

— Threshold Trradiznece ( mWim- )

08 ;
5 04 =
£ :
R R A
0.0 I [ I : :
0.0 0.4 0.8 1.2 1.6 2.0
84 8147 E — Field Stength of Disturbance ( kV/m )

Figure 4. Sensitivity vs. Electric Field Disturbances
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Figure 5. Sensitivity vs. Supply Voltage Disturbances
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2
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Figure 6. Sensitivity vs. Ambient Temperature

www.vishay.com
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TSOP48..

Optical Test Signat
Es | (iR diode TSALB200, I = 0.4 A, 30 pulses, f=f5, T = 10 ms)

- tpi' . I
- T . e

* tn = 10ffo is recormended for optimal function

Output Signa! 16110

1Y 7ify < ty < 15/
2) tgy= 1y £ Bifg

Figure 7.

Opticai Test Signal

T T=60ms

94 €134

L Output Signal, { see Fig.10)
Vo |

0.8

f= 36 kHz
0.7 4
& 06 e
[5]
o
] 0.s // \
3 A \
[S I
2 P \
o 03
[l
>
i 02
LA
i
0 !
10 20 30 40 50 &0 70 80 9
16156 Burstiength [number of cycles/burst]

Figure 9. Max. Envelope Duty Cycle vs. Burstiength

Vishay Telefunken
1.0 [
E Y
= 03 - ok
ED Ton -~
2 07 i A
2 0 X i
S oS "‘ ="
£ 04 Tor
< l
.03 . |
= g2 k=950 nm,
= optical test signal, fig. R
!—45 0.1 L l l
0 i
ol 1.0 10.0 100.0 1030 10030.0
96 12114 E. - Irradiance (mW/m?)
Figure 10. Qutput Pulse Diagram
1.2

1.0 e . ﬂfiﬁwﬁ‘r_ ——

- Relative Spectral Sensitivitly
o
oo

06—
0.4 —
E
= 02|
=
0 H .
750 850 50 1050 1150
94 K404 % — Wavelength (nm )

Figure 11. Relative Spectral Sensitivity vs. Wavelength

o° e ¢
30°
40

1.0
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0.7
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Figure 2. Directivity

Document Number 82680
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TSOPA48..
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Vishay Telefunken
Dimensions in mm
6 39
f 5 ]
_m 1\l . 3_
o 187 '
@ | @ |
w r
yt I
Ll :
- It "
3 [
S | »_j
mM - .
— | 0.85 max. M
L IS
! Lr £4.89
1 auT } GNo | J Ve i
T T
l 1 £4.5 max.
2.54 nom.
0.7 max. ‘ 13
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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,

It is 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 Amendrnents {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
QODSs listed in the following documents.

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

2. Class | and 1l 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 91/630/EEC Annex A, B and C (transitional 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 applications. 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

Docurnent Number 82080 www.vishay.com
Rev. 9, 29-Mar 01 7(7
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