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ABSTRACT

This thesis purposes a design and development of the tennis ball keeper robot. It
consists of two parts a tennis keeping and part driving. The most vital thing of the robot is
the counter and display with 7 segments and 3 digits of driving conirol circuits. The
principle of tennis bali keeper robot is designed to manual work. We program the
microcontroller MCS-51 with an assembly to control the robot, so the robot will move
according to the controlling from a controller. In addition, the robot has a counter circuit
that can count the numbers of tennis balls, which can bhe up to 100 balls. Also, the keeping

basket, which is used for collecting the tennis balls and can be removed and changed.
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LM2575

1.0 A, Adjustable Output
Voltage, Step-Down
Switching Regulator

The LM2575 series of regulators are monolithic integrated cireuits
ideally suited for easy and convemient design of a siep—down
switching regulator (buck converter). All circuits of this series are
capable of driving a 1.0 A load with excellent line and load reszulation.
These devices are available in Mixed output voliages of 3.3 V, 5.0 V.,
12V, 15 V. and an adjustable ourput version.

These regulators were designed to minimize the number of external
components to simplify the power supply design. Standard serias of
inductors optimized for use with the LM2575 are offered by several
different inducter manufacturers.

Since the LM2575 converter is a switch--mode power supply, its
efficiency is significantly higher in comparison with popular
three—terminal linear regulmors, especially with higher input voltages.
In many cases. the power dissipated by the LM2575 regulator is so
low, that no heatsink is rcquired or its size could be reduced
dramatically.

ON Semiconductor®

http:/focnsemi.com

TO-220
1 TV SUFFIX
CASE 314B

5

Heatsink surface connected to Pin 3

)

The LM2575 feawres include a guaranteed $4% tolerance on oufput TO-220
voltage within specified input voltages and output load conditions, and CL?::ZI;I:D
*10% on the oscillator frequency {£2% over 0°C to 125°C). External 1 //
shutdown is included, featuring 80 uA typical standby cuirent. The
output switch includes cycle—by-cycle current limiting, as wefl as 5
thermal shutdown for full pratection under fault conditions. Pin 1. Vg

2. Qutput
Features 3. Ground
* 33V 5.0V 12V, 15V, and Adjustable Qutput Versions 4, Feadback
* Adjustable Version Gutput Voltage Range of [.23 V to 37 V £4% 5. DNIOFF

Maximum Over Line and Load Conditions
* Guaranteed 1.0 A Cutput Current
* Wide Input Vollage Range: 4.75 Vto 40 V

. D2PAK
. [ <

Requnes‘.Onnyl External Cnmponent's 02T SUFFIX
¢ 52 kHz Fixed Frequency Internal Oscillator 1 CASE 936A
* TTL Shuidown Capability, Low Power Standby Mode 5
* Hi < i .

High tl‘ﬁc!ch) i Heatsink surface (shown as terminal 6 in
* Uses Readily Available Standard Inductors case outline drawing} is connected to Pin 3
® Thermal Shutdown acd Current Limit Protection
® Moisture Sensitivity Level (MSL) Equals |
* Pb—Frce Packages are Available® ORDERING INFORMATION

; N See detailed ordering and shipping informatian in the package
Applications dimensions section on page 24 of this data sheet.
* Simple and High~Efficiency Step—Down (Buck) Regulators
® Efficient Pre—‘chulator for Linear Regulators DEVICE MARKING INFORMATION
* On—Card Switching Regulators See general marking information in the device marking
* Positive to Negative Converters {Buck-Boost) sectlon on page 25 of this data sheet.
¢ Negative Step—Up Converters
[ ]

Power Supply for Battery Chargers

*For additional information on our Pb—Free strategy and soldering detai's, pleasa
download the OMN Semiconductor Soldering and Mounting Techngues
Reference Manual, SOLDERRM/D.

¥ Sesniconduelor Compenents Indusines, LLC, 2005 1
November, 2005 — Rev, 8

Publication Order Number:
LM2575/D



76

LM2575

Typical Application (Fixed Output Voltage Versions)

Feedback

7OV -40V

*Vin
Unregulated

LM2575

DC Input 1 5.0 V Aegulated
Cy L 3 " Output 1.0 A Load
190 uF I 3§ GND 5§6FUOFF = gganuF

Representative Block Diagram and Typical Application

Unregulated
DC in . !
o pu *gn 31V Internal - ON/OFF Gutpat. =
i Reguiztor ¢ 5 Voltage Versions 2]
Cin l = 33V 17K
I . 50V 3.1k
= —O 12y 884k
Feedback Current 15V 113k
R2  Fixed Gain Limit For adjustable version
Error Amplifier Comparator Ai=open, R2=00Q
+
A1 Regulated
10k Freq Latch L lepul
Shift Quiput fST3p] oul
18 kHe \2J
1238V GND o + Cou
Band-Gap 52 kHz Reset | Thermal OG I o
Reference Oscillator L1 shutdown L = = Load

This device contains 162 active transisiors.

Figure 1. Block Diagram and Typical Application

ABSOLUTE MAXIMUM RATINGS (Absolute Maximum Ratings ‘ndicate limits beyond which damage to the device may occur.)

Rating Symbeol Value Unit
Maximum Supply Voltage v 45 A
ON/OFF Pin {nput Voltage _ - 0.3V eV e+, v
Output Veltage to Ground (Sleady—Slate} ’ - -1.0 v
Power Dissipation
Case 314B and 314D (TO-220, 5-Lead) Pp Internally Limited W
Thermal Resistance, Junction—to-Ambient Raja &5 *CA
Thermal Resistance, Junction-to-Case Rajc 5.0 “Cr
Case 936A (D2PAK) Po Internalty Limited W
Themmal Resistance, Junction-ta—-Ambient {Figure 34} Raa 70 CrwW
Themnal Resistance, Junction-to~Case Rayr 5.0 AV
Storage Temperature Range Tsig -65 10 +150 °C
Minimum ESD Rating {Human Body Medel: C = 100 pF, R = 1.5 k£2) - 3.0 kv
Lead Temperature (Scldering, 10 s) - 260 °C
Maximum Junction Temperature ) T, 150 °C

Maximum ratings are those values beyond which device damage can occyr, Maximurm ratings applied to the device are individual stress fimit
values (not normal operating conditions) and are not valid simultaneously. if these limits are exceeded, device functional operation 1s not implied,
damage may cccur and reliability may be afecied.

http:.'.'onserﬁ.i.com
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504, 60V, 0.022 Ohm, N-Channel Power

MOSFETs

These N-Channei power MOSFETs are manutaciured using
the MegaFET process. This process, which uses featura

sizes approaching those of LS| integrated circuits gives *
optimum utilization of silicon, resulling in outstanding .

ata Sheet
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RFG50N06, RFP50N06, RF1S50N06SM

January 2002

Features

* 50A, 60V

* rps(ony = 0.0220

Temperature Compensating PSPICE® Madal

Peak Current vs Pulse Widith Curve

performance. They were designed for use in apglications

such as switching regulators, switching converters, mator

+ UIS Rating Curve

drivers, and relay drivers. These transistors can be operated + 175°C Operating Temperature
directly from inlegrated circuits.
Symbol
Formerly developmental type TA49018.
o
Ordering information
PART NUMBER PACKAGE BRAND G
"RFGSONCS TO-247 REG50NOS
—— — —
| AFPSONGS TO-220AB RFPSONOE 8
iftfmsowossm TO-26348 F1S50N0B
NOTE: When ordering, use the entire parl number. Add the suffix, 9A,
to oblain the TO-263AB varant in tape and reel, i.e. RF1S50N0GSMSA.
Packaging
JEDEC STYLE T0-247 JEDEC TD-220AB
SOURCE
DRAIN SOURCE
GATE DRAIN
DRAIN DRAIN GATE
SIDE METAL) (FLanGE)
JEDEC TO-263AB
GATE DRAIN
r)"" (FLANGE)
SCURCE haa

©2002 Fairchid Semicanduciar Corparalon

RFG50N0G, RFPS0NGS, RF1 S50M065M Rev. B
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RFG50N06, RFP50N06, RF1550N065SM

Absolute Maximum Ratings T¢ = 25°C, Unless Otherwise Speciiied

Drain to Source Voltage {Note 1)
Drain to Gale Voltage (Rgg = 20k€1) (Note 1)
GatetoSourceVoltage ....................o.... ...,
Continuous Drain Current (Figure 2)
PusedDrainCurrent ... ... ... .. ..., ..
Pulsed Avalanche Rating. . ...........................
Power Dissipation . ....................c.ciiiiiin
Linear Deraling Factor
Operating and Storage Temperature
Maximum Temperature for Seldering
Leads at 0.063in (1.6mm) from Casefor10s.......... ..
Package Body for 105, s5ee Techbrief 334

RFG50N06, AFP50N06
RF1550N06SM

60
60
+20
50
{Figure 5)
{Figure 6)
1
0.877
5510 175

300
260

UNITS

P o< <

w
WwreC
°c

Q¢
°c

CAUTION: Stresses above thase listed in "Absolute Maximum Ratings” may cause permanant damage fo the device, This is a stress only raling and operation of the
device &l these or any other canditions above those ndicated i the oparational sactong of this specification is not inpiied.

NOTE:
1. Ty = 25°C to 150°C,

.

Electrical Specifications T = 259C, Unless Otherwise Specified

PARAMETER symeoL | " TEST CONDITIONS MIN | TYP | MAX | UNITS
Drain 10 Source Breakdown Voltage ! BVpgs i Ip = 250uA, Vgs = OV (Figure 11) 60 - . v
| Gale to Source Threshold Voltage i Vs Vs = Vps. Ip = 2504A (Figure 10) 2 . 4 v
}ero Gate Voltage Drain Current - lass i Vps = -BOV. - TTC =25°C - B 1 nA
Vag =0V "o = 1505G . ; 50 A
TE‘-axe 10 Seurce Leakage Gurrent T lgss Vs = 120V = - - - 100 nA
Drain lo Source On Resistance DS©ON) | 1D = 50A, Vg = 10V (Figures 9) - - o2 I 0
Tum-On Time toN | Vpp = 30V, Ip = S04 . - s | ns |
Tum-On Delay Time ow 2'(-3; gg‘;”\’ 63 =10V - 12 . j ns
Rise Time X Ir (Fwgure 13) . 55 - > ns
Tu;rmelay Time - ! [d(QF‘F_)__;i - 37 . T ns
Fall Time ty | - 13 - ns
Tumn-Off Time OFF ] s - 75 ns
| Total Gate Charge Ogor) 1 Vgs=01% EE\'{' TVDD =48V, Ip=50A,| - | 125 | 150 ac
Gate Charge at 10V Qgo) | Vag =010 10V E'[;E g,'iﬁ?.:tsm : 67 80 nG
Threshold Gate Charge Qg(TH) : Vgg=01o2v o (Figura 13} - 3.7 4.5 ‘ nC
Input Capacitance Ciss Vo =25V, Vgg = OV - | =020 -
Output Capacitance COSS_E :I:ig:uh:eHiza) o 600 - pF
Revarse Transfer Capacitance Cpss - | 200 - pF
Thermal Resistance Junction to Case RoJc {Figure 3) - - 1.14 oo
Thermal Resistance Junction 1o Ambient Rgua TO-247 N Pt . 30 ! ocw :
. “TO-220, TO-263 e 62 °crw
Source to Drain Diode Specifications
l PARAMETER [ syweoL " tesTconbimions MmN [ TYP | mMAX | uniTs
: Source e Drain Diode Voltage ] l VSD_ Y Isp :_SDA . : - - 1.5 v
‘feverse Recovery Time ‘ e Igp = 50A. digpidt = 100445 b 125 ns

©2002 Farehild Semiconductor Camparation

AFG50N06, RFP5S0N06. RF 1550N0SSM Rev B



79

— TSOP48..

Vishay Semiconductors

IR Receiver Modules for Remote Control Systems

Description

The TSOP48.. - series are miniaturized receivers for
infrared remote control systems. PIN diode and
preamplifier are assembled on lead frame, the epoxy
package is designed as 1R filter,

The demodulated output signal can directly be
decoded by a microprocessar. TSOP44.. is the stan-
dard IR remote control receiver series, supporting all aer
major transmission codes.

Features Special Features
* Photo detector and preamplifier in one * Improved immunity against ambient light
package e » Suitable burst length 2 10 cycles/burst
+ Internal filter for PCM frequency
. }irgl;;roved shielding against electrical Parts Table
disturbance Part Carrier Frequency
« TTL and CMOS compatibility TSOP4830 30 kHz
= OQutput active low TBOP4833 33 kHz
« Low power consumption TSOP4836 96 kHz
TSQP4a37 36.7 kHz
TEOP4838 38 kHz
TBOP4840 40 kHz
THOP4856 56 kHz

Block Diagram
Application Circuit

166833
3
Vg
30 kK eay i A, =1000Q
1 Trans_rﬂltter TSOPxxxx
i v v
Band|_ [Demo- ouT TSAL RN = .
N |"":"-'t"]"\GC*"Pazss dulator I__S_A_Lxxxx 58 =il C
: RN R
; \-l___.' o
PiN Control Circuit GND E : N -‘1:‘ = i

Fh + G recommended io suppress power supply
disturbancas.

The output voltage should not be held continuously at
4 voltage below Vg = 3.3 V by the exiernal circuit.

Document Nurnber 82090

www.vishay.com
Rev. 1.11, 01 -Mar-05

1
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TSOP48..

Vishay Semiconductors

-
VISHAY

Absolute Maximum Ratings
Absolute Maximum Ratings
Tamb = 25 °C, unless otherwise spacified

Parameter Test condition Symbol Value Unit
Supply Voltage (Pin 3) T Vg -0310+ 6.0 v
Supply Current (Pin 3} Is 5 mA
Output Voltage (Pin 1} Vo -0.310+6.0 v
Qutput Current (Pin 1) io 5 mA
Junction Temperature T; 100 *C
Storage Temperature Range Tsig -25t0+ 85 °C
Operating Temperature Range Tamb -25to + 85 *C
Power Consumption (Vamb < 85 °C) Piot 50 mw
Soldering Temperature 1<£10 s, 1 mm from case Ted 260 °C

Electrical and Optical Characteristics
Tamb = 25 “C, unless otherwise specitied

Paramater Test condition Symbo! Min Typ. Max Unit

Supply Current (Pin 3) Vg=5V.E, =0 lsp 08 1.2 1.5 mA
Vg =5V, E, = 40 kix, sunlight lsn 1.5 mA

Supply Voltage ils 4.5 5.5 v

Transmission Distance E, = 0, fest signal see fig.1, iR d 35
dioda TSALG20D, iF = 250 mA X

Qutput Voltage Low (Pin 1) los, = 0.5 MA, Eg = 0.7 mW/m?, VostL 250 mv
test signal see fig. 1

Minimum lrradiance (56 kHz) | Puise widlh 101erance: 1, - 5/fy < | Eg min ©.3 05 R
Ipa < toy + B/ly, lest signel see
fig.1 N

Minimum Irradiance Pulse width tolerance: {j; - 54, < Eq rin 0.2 0.4 mw/m?2

(30 - 40 kHz} tho < tpj + B/fy, test signal see
fig.1

Maximum Irradiance tai - Sy < thg < tyi + B/, test Eg max 30 W/m?
signal see fig. 1

LDirectivity Angle of half transmission P + 45 deg
distance

www. vishay.com Document Number 82090

2 Rev. 1.11, 01-Mar-05
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TSOP48..

Vishay Semiconductors

Typical Characteristics (Tamb = 25 °C unless otherwise specified)

E, Optical Test Signal
(IR diode TSALB200, Ir = 0.4 A, 30 pulses. 1= . T = 10 ms)

WWWMWWM,W

tai* -
T
*1,; 2 10f0 is recommended for optimal function

)
Vg Cutput Signal Yeno

1) 78, <%y < 154
Vo= o <y i
oH 2) -5 < lpo < LwtBfig

VoLi.

Ui fpa?! : ‘

Figure 1, Qutput Function

1.0 r T
sput Pul
08 OQutput Pulse ~
Lr}
E oe v S e A({
g 0.7 Input Burst Duraticn
2 06 4 4
L
£ 05 1.
i
= 04 .o
a
S o3 1
] . ‘
, 0.2 k=950 nm,
2 o1 optical lest signal, li?.l
0.0
0.1 1.0 10.0 1000 1000.010000.0
1as08 Eq - Irradignce { mwimé )

Figure 2. Pulse Length and Sensitivity in Dark Ambien

Optical Test Signal

IAGNRIR L

600 us
T=60ms

Ee

v Oulput Signal, { see Fig.4) 981
o

LA
Ay

[

Figure 3. Output Function

1.0
08
08

Tan
0.7 Vi

IPea amav)
0.5
X ]
03 ——

- al- Y

Toft ¥

0.2 4 =950 nm,

. A
a1 .| oplical test signal, ﬁT.a {
. [ |

0.1 1.0 10.0 1000 1000.010000.0
1 508 Eg -- Irradiance { mvw/m? )

T, T - Output Puise Widih { ms }

Figure 4. Cutput Pulse Diagram

5
!
|

/\
[\
/[ \

g
m

E o | E, - A8l Responsivity
o
>

0.4
02 % I=ly25% &
A (3dB ) = fp/10
0.0 ] |
0.7 0.9 1.1 13
18928 g — Retalive Fraquancy

Figure 5. Frequency Dependence of Responsivity

~— 40
5 I ]
£ Cormetaton wilh ambient lighl sources:
35| —
'sé 10WATR 2 1 4kix (Sid um. A T-2855K)
— 30 TOWIM? = 8.2kIx (Dayhght,T=5300K)
E 25
g [
E 20
3 J
3 1.5 p— !
2 Ambienl, & = 850 nm
£ 0 L
= /—4
f 0S5 !
u g
0.01 0.0 1.00 1000 100.00
g1 E - Ambient DC Irradiance {v¥/m?)

Figure 6. Sensitivity in Bright Ambient

Document Number 82050
Rev. 1.11, 01-Mar-05

wvew, vishay.com
3
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VISHAY

Vishay Semiconductors

Ey i~ Threshold Imadiance { mwW/m?)

16812

E e~ Thréshold frradhance { mWim 2)

D4 B14T

Envetopa Duty Cycle

Max,

16813

2.0 l ]
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Figure 8, Sensitivity vs. Electric Field Disturbances
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Suitable Data Format

The circuit of the TSOP48.. is designed in that way
that unexpected output pulses due to noise or distur-
bance signals are avoided. A bandpass filter, an inte-
grator stage and an automatic gain control are used
to suppress such disturbances.

The distinguishing mark between data signal and dis-
urbance signal are carrier frequency, burst length
and duty cycle.

The data signal should fulfill the following conditions:
+ Carrier frequency should be close to center fre-
quency of the bandpass (e.g. 38 kHz).

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

= After each burst which is between 10 cycles and 70
¢ycles a gap time of at least 14 cycles is necessary.
= For each burst which is longer than 1.8 ms a corre-
sponding 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.

Some examples for suitable data format are: NEC
Code (repetitive pulse), NEC Code (repetitive data),
Toshiba Micom Format, Sharp Code, RC5 Code,
RC6 Code, R-2000 Code, Sony Code.

When a disturbance signal is applied to the TSOP48..
it can still receive the data signal. However the sensi-
tivity is reduced to that level thal no unexpected
pulses will ocour.

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

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

= Continuous signal at 38 kHz or at any other fre-
quency

« Signals from fluorescent lamps with electronic bal-
last with high or low modulation ( see Figure 13 or Fig-
ure 14 ).

Vishay Semiconductors
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Figure 13. IR Signal from Fluorescent Lamp with low Modulation
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8N54145, SN54LS145, SN74145, SN74LS145
BCD-TO-DECIMAL DECODERS/CRIVERS

MARCH 1974 — AEVISED MAACH 1988

FOR USE AS LAMP, RELAY, OR MOS DRIVERS

. . S$N54145, SN54LS145 . . . J OR W PACKAGE
* Fuil Decoding of Input Logic SN74145 . . . N PACKAGE

e SN5A4145, SN74145, and SN74LS145 Have SN74L814S . . - D OR N PACKAGE

SDLS051

80-mA Sink-Current Capability (TOP View
oJr Uhslgvee
*  All Outputs Are Off for Invalid 10z s0a
BCD Input Conditions 2003 wfle
*  {ow Power Dissipation of ‘'LS145 . ., 30e  wadc
35 mW Typical alls 12[Jo
sJs 11[Jo
FUNCTION TABLE 5[: ? woi]8
no. | 'NPUTS QUTPUTS GND (s ol 17
D c B A[0O 1 2 3 4 S 6 7 8 9
0 - i I 5N54L5145 , .. FK PACKAGE
1l L L H{H LHHHHHUHHH TOP VIEW)
2|L LHLIHHLHHUHUHHHMH
3 (L LHHHH#S® LHHHHIHH
a4 |L H L LIHHHHLHHHHH
5[t HLH/HHHHHLHHUHH
8 LHHLIHHHHHUHLHHH
7|L HHH[HHHHUHHHMHETLHH
B/H L L LYHHHHHHMHMHILH
9 |H L LH|H K HHHHHHHL
H L HLt|HHHHHHMHHHH
ofHM L HWH|HHHBHHHHHIHGH
JIHH L L{HHHHHHHUHMLUHMHEH
S HHLHHHHMHHHHHMHH
=]HH H LIHHHHHHHIUHUHMH NG No isrnmt commaction
H H HH|HHHHHHHHHH
H = high lavet (otf}. L = low lovei (on) logic diagram
e At syreuT a
dascription iUt A 115! L
Thesa monolithic BCD-to-decimal decoder/drivers con- o 121 qureyT 3
sist of eight inverters and ten four-input NAND gatea. 9 1
The invarters are connected In pairs to make BCD input DELOUTPUT 2
data available for decoding by the NAND gates. Full "'_1
decoding -Of valid BCD lnpuf logic enslures that a.ll.out- INFUT B {14} _ — la) QUTPUT 3
puts ramain off for all invalid blnary input conditions. D

SN54145, SN74145, or SN74L5145 will sink up to 80
milliamperes of current. Each input is ane Series 54 /74
or Series 54L5/74LS standard ioad, respectively. Inputs

19}
and outputs are entirely corpatible for use with TTL, or iNpuT 0412) QUTPUT 7
DTL log/c circuits, and the cutputs are compatibte for in-

4 1131
breakdown output transistors (15 voles) of the INPUT C—%-
QUTPUT B

[
These decaders feature high-performance, n-p-n cutput = (5} QUTPUT 4
transisiors designed for use as indicator/relay drivers or Y

)|
n-coll ic-circuit drivars. f tl igh-
as open-collector logic-circuit drivars, Each of the high D’ﬂ OUTPUT S

&

— (&l

terfacing with maost MOS integrated circuits. Power - QuUTPUT B
dissipation is typically 215 milliwatts for tha 145 and 35 — 1t
milliwazts for the ‘L5145, :]D’— OuTFUT 2
Pin nurmpers shown are for D, J, N. and W packages.

PRODUCTION DATA documenta contain informatian

currant 43 of publication dute. Praduere conform to Q’

:p-cﬂc;tiou per ﬂ;:. td'rtﬂru of Texns _lnﬂaﬂ.lmlnls TEXAS

standard warrenty. Froduction pfotezsing doss not

necesaiily includs tasting of all parameters. INSTRUM ENTS

POST QFFICC BIX 535010 « DALUAS TEXA:D FEIES



SN54LS145, SN74L5145
BCD-TO-DECIMAL DECODERS/DRIVERS

87

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Suppty voliage, Vi (see Note 1}

Input votrage G e e

Maximum current in1o any output {off-state)

Operating free-air temperature range: SN5414§
SN74145

Storage temperature range

NOQTE 1! Voliage vaiues are with respect to network grouna tesmnal,

recommended operating conditions

. 7V
. . . . . 55V
e v . TmA
~55°C 1o 125°C

0°C w 70°C
—65°C to 150°C

SN5a145 SNT4145 UNIT
MIN  NOM  MAX [ MIN NOM MAX
Supply voliage, Vi 4.5 [ 55 | 475 S 525| Vv
QF-5tate output voltege, V(o) 15 16| v
Operating free-air temperatura, Ta —55 12% ] 0| "C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONST MIN TYPI maAX [ UNIT
VIH High-level input voitage . 2 v
Vi Low-Bval inpur valtage i 08{ v
Vig input clamp voitage Voo = MIN. || =—12maA =-15] Vv
Voo ® MIN, vy =2V,
IOaff) Off.state output eyrrant cc I+ 260 | wA
. ViL=28ayv, Voot 18 V
Voo "MIN, vy =2v, fOign} = 80 mA 05 09
v Orn-s121e output vottage v
Otont output votag Vi =08V TOtant = 20 mA oA
]} INpUt current at Maximum input vattage Vee = MAX, Visgs5y 1] ma
(M High-iavel input current Vep = MAX, V=24V 40| na
Ly Low-level snput current Ve =MAX, Vy=04v ~1.6[ maA
SNE54145 43 62
1 Supply current Voc * MAX. See Notg 2 ma
e PRl e SN74145 a3 70
fFor candrlions shown a3 MIN or MAX, use tha aporopriste value soeeifled undwer racommanded oparating conditions,
Tai iypical values ore at Ve =5V, Ta -25'C.
NOTE 2! Ig Is measured with all inputs grounded ang QUIpUTE DpBn,
switching characteristics, Vee =5 V, Ty = 25°C
PARAMETER TEST CONDITIONS MiN MAX | UNIT
PLH Propagation delay time, low-to-high-level output 50 ns
=15pF, R_= 1000, N
PPHL Propagation delay time, high-taow-level outpin Cu 5o L=ooa See Now 3 50 fs
NOTE 3: Loao cuguits and voltage wavefarms are shawn in Secuon 1
schematics of inputs and outputs
EQUIWALENT OF EACH INPUT TYPICAL QF ALL QUTPUTS
Vee —
4 kil QUTPUT
INPUT ~—y -

*ip

TeExas

INSTRUMENTS

PDST OFFICE BOX 555012 « DALLAS, TEXAS 75265
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SN54145, SN74145
BCD-TO-DECIMAL DECODERS/DRIVERS

ahsolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, Ve (see Note 1)
fnput voltage e e e
Operating free-air temperature range: SN5415145
SN74L5145

Storage temperature ranga

NOTE 1: Volitaga valugs are with FEIPRCT 10 N9Tw&rk ground terrmunal,

recommanded operating conditions

7V

R B Y
. =B5"C 10 125°C
. . 0°Cw70°%C
—65°C to 150°C

SN5S4L5145 SN7415145 UNIT
MIN  NCM MAX | MIN NOM  MAX
Supply volrage, Voo 45 5 5.5 | 478 5 525 A"
Off-siste output voltage, Vo{atn " 1% 15| W
Oparating frec-oir tomperature, T - —55 125 o 70| "¢
electrical characteristics aver recommended aperating free-air temperature range {unless otherwise noted}
NS4LS145 N74L514
PARAMETER TEST CONDITIONST 8 = $ L3145 UNIT
MIN  TYPE mAX [MIN  TYPE max
Vi Highevel inpyt voltage 2 2 v
ViL Low-level inpyt valtage 0.7 08 Vv
Vik Input clamp voltage Voo = MIN, I s —18 ma -1.5 15[ v
Vee = MIN, ViH*2V,
lolotfy  Off-state output turrent cc H 250 250 | uA
VL = Mg, max, Vo =15V
Voo = MIN, oL = 12 mA 0.25 0.4 0.25 0.4
VOlan) On-state outpyt voltage Vg2V, gL = 24 ma 0.35 0.3 v
Vig = Vy_max  [igg B8O ma 2.3 3
1y Input gurrent at maximum input vollage Vee = MAX, V=7V 0.1 A1} mA
iy High-level input surrent Voo ® MAX, V=27V 0 20 | wA
lie Low-lavel input current Vo = MAX, Vi*=04V —-0.4 ~04 1 mA
Ice Supply current Voo = MAX, See Note 2 ? 13 7 13| ma
"For conditfans shown as MIN or MAX, ute the apprepriste volue spacilles undar recommended pperating conditiong,
fan tvpical valuss arg ax Vep =5 v, T4 = 25°C,
MNOTE 2: lcc 1 messurad with all snpute grounded snd autouts cpan
switching characteristics, Voo =5 V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN MAX |UNIT
f Pra tion delav vime, iow-t0-high-level autput 50
PLH ropaga j elav r : gh-lev u ¢y - 45 pF, A = 665 n, Seo Note 3 LH]
TPML Propagation delay time, high-to-low-level output 50 ns

NOTE 3: Load eircuits end voltage wavsforms are shown in Section 1.

schematic of inputs and outputs

EQUIVALENT OF EAGH INPUT

Vee j—“'
17 kIt NOM
INPUT o -
y 3
) 4

-

TYPICAL OF ALL OUTPUTS

QUTPUT

TeExas

+5

INSTRUMENTS

POST CFFICE BOX 653012 » DALLAS. TEXAS 25283
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Octal 3-State Non-Inverting
Buffer/Line Driver/

Line Receiver
High-Performance Silicon-Gate CMOS

The MC54/74HC541A is identical in pinout to the LS541. The device
inputs are compatible with Standard CMOS outputs. Externat pullup
resistors make them compatible with LSTTL outputs.

The HC541A is an octal non—inverting bufferfline driver/ine meceiver
designed to be used wilh 3—state memory address drivers, clock drivers, and
other bus—oriented systems. This device features inputs and outputs on
opposite sides of the package and two ANDed active—tow output enables.

The HCS341A is similar in function to the HC540A, which has inverling
outputs.

* Output Orive Capability: 15 LSTTL Loads

¢ Oulpuls Directly Interface to CMOS, NMOS and TTL

« Operating Voltage Range: 2 to BV

+ Low Input Current: 1pA

+ High Noise Immunity Characteristic of CMOS Devices

» In Compliance With the JEDEC Standard No. 7A Requirements
+ Chip Complexity; 134 FETs or 33.5 Equivalent Gates

LOGIC DIAGRAM

wi— [ 7L wy
L
R 17
ar S 1> Y2

1
A3 ""'"““‘——_— § Y3
5 1 E 5
ki
Data| v Non-invening
Inputs p L 1 Dulputs
AS Y5
7 1 1
e L w,
[
A7 8 1 12 V7
[ -
as @4 s

Quipul 0E11:D_
Enables| OE2 ”

PIN 26 = Voo
PIN 10= GND

Pinout: 20-Lead Packages (Top View)

Yoo OE2 v1 Y2 YI Ya 8

Y6
w] [1o] f1s] [7] [ie] [is] (] (3]

MC54/74HC541A

J SUFFIX
N CERAMIC PACKAGE

20 CASE 732-03

N SUFFIX
PLASTIC PACKAGE
20 CASE 738-03

DW SUFFIX
S0IC PACKAGE
CASE 751D-04

e

ORDERING INFORMATION
MCBAHCXXXA) Ceramic
MCTAHCXXXAN Plastic
MCT4HCXXXADW  S0IC

FUNCTION TABLE

Inputs
OE1 | OE2
L
L

X
X H

Qutput ¥

T~
WX I r[p
NN T

Z = High Impedance
X = Don1 Care

Y8

[12] (]

D)

7
OE Ad A5 Ad AT

Al

10495

RN GEGAIREDEOND
AR A3

GND

© Moterola, Inc, 1995
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MC54/74HC541A
MAXIMUM RATINGS*
Symbol Parameter Value Unit This davice conlaing protection
Yoo | DC Supply Voltage (Referenced 1o GND) —05t+70 | Vv clrcuftry to guard against damage
due 10 high slatic voltages or electric
Vin DC Input Voltage {Referenced to GNDY -05toVgo+05| V fields. However, precautions must
betaken to avold applications of any
- X v . .
Vout | DC Output Voitage {Referenced to GND) 05taVee +05 voltage higher than maximum rated
ha DG Input Current, per Pin £330 mA voltages to this high-impedance cir-
" cuit. For proper operation, Vin and
lout | DC Ovutput Current, per Pin £3 mA Vput Sshould be consirained to the
Holo) DC Supply Current, Vo and GND Pias +¥5 mA range GND 5 (Vin or Vout) 5 Voo,
un input st always be
Po | Power Dissipalion in SUll Ar, Plastic or Ceramic DIPT 750 P oy oed ;;gfo;i':t: lu;: :ﬁnage
SOIC Packaget S0 tevel (e.g., either GND or Veg).
Tstg | Storage Temperature Range - €510+ 150 °c Unused culputs must be lefl open.
T Lead Temperaiure, 1 mm from Case for 10 Seconds °C
Plastic DIP or SOIC Package 260
Ceramic DIP) 300

* Maximum Ratings are those values beyond which damage 10 the davice may occur.
Funclional cperation should be restricted to the Recommended Operating Cenditions,
tDerating — Plastic DIP: - 10 mw/°C from 65° to $25°C

Cerarnic DIP: - 10 mW/°C Irom 100° o 125*C
SO!C Package: — 7 mW/°C from 65° ta 125°C

For high frequency or heavy load considerations, see Chagter 2 of the Motorola High-Speed CMOS Data Book {DL129/D}.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min | Max | Unit
Vee DC Supply Voltage (Referenced to GND) 20 6.0 v
Vin. Yout [ DC Input Voitage, Output Voitage {Referenced to GND} 0 vee v
TaA Operating Temperalure Range, All Package Types -55 [+125] °C
le, 1f Input RisefFall Time veg=20V 0 100G | ns
{Figure 1) Voo #45V | 0 500
vee=60v (| o | 400
DC CHARACTERISTICS (vVoltages Referenced to GND)
Guaranteed Limit
Veo
Symbal Pararneter Condition v -39 10 25°C | <85°C | £125°C | Unit
Vin tinimum High—Level Input Voltage | Vo = 0.1V 20 1.50 1.50 1.50 v
Ngyt] £ 20uA 3o 2.10 2.10 2.10
45 315 3.15 3.15
6.0 4.20 4,20 4.20
VIL Maximum Low-Levet Input Voliage | Vg, = Voo - 0.3V 2.0 0.50 0.50 0.50 v
|loutl $ 20uA 3.4 0.90 0.90 0.50
4.5 1.35 1.35 1.35
6.0 1.80 1.80 1.80
Vor Minimum High—Level Output Vin =VIL 20 1.9 1.9 1.9 vV
Vollage Jlout! € 20uA 4.5 1.4 4.4 44
6.0 5.9 59 5.9
Vin = Vi tout! $36mA | 30 2.48 2.34 220
Gow'€6.0mA | 45 3.98 3.84 370
toutts78mA | 6.0 5.48 5.34 5.20
VoL Maximum Low—Leavel Output Vin = Vin 20 01 a.1 0.1 v
Voltage llgut] £ 20pA 45 0.1 0.1 0.1
6.0 o1 0.1 0.1
Vin=ViH ‘outf< 36mA [ 30 0.26 0.33 0.40
loutfs6.0mA | 45 .26 0.33 0.40
gl 78ma | B0 0.28 0.33 0.40
MOTOROLA 32
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OC CHARACTERISTICS (voltages Referenced to GND})

vee Guaranteed Limit
Symbol Parameter Condition V | -55t025C | <85°C | <125°C | Unit
lin Maximum input Leakage Currenl Vin =Vee of GND 6.0 0.1 +1.0 +0 DA
oz Maximum Three-State Leakage Output in High Impadance State 6.0 .5 50 | 100 [ pA
Current Vin = VIL Of Y|4
Vout = Voo of GND
oo Maximum Quiescent Supply Vin =V or GND 6.0 4 4g 160 pA
Current {per Package) lout = OpA

NOTE: Informalien en lypical parametric values can be found in Chagter 2 of the Molorala High-Speed CMOS Data Book (DL129/D).
AC CHARACTERISTICS (C| = 50 pF, Input i = ty = 6 ns)

Guaranteed Limit
vee
Symhbol Parameter V| -55to25°C £85°C 5125°C Unit
IPLH. Maximum Propagation Delay, Input A to Output ¥ 20 80 100 120 ns
IPHL {Figures 1 and 3) 30 30 40 58
45 18 23 28
£.0 15 20 25
tpLz. Maximum Propagation Delay. Output Enable to Cutput Y 2.0 110 140 165 ns
IpHZ [Figures 2 and 4) 30 45 60 75
4.5 25 3 38
8.0 21 26 H
tpzL. Maximum Propagation Delay, Oulput Enable to Qutput ¥ 20 10 140 165 ns
PzH {Figures 2 and 4) 3.0 45 60 75
4.5 25 3 38
€.0 21 26 A
ITLH. Maximum Output Transiticn Time, Any Culpul 2.0 60 75 90 ns
iTHL (Figures 1 and 3) 0 22 26 34
4.5 12 15 18
6.0 10 13 15
Cin Maximum Input Capacitance 10 10 10 pF
Cout Maximum Three-State Output Capacitance {Output in High 15 15 15 pF
Impedance State)
NOTE: For propagation delays with loads other than 50 pF, and information on typical parametric values, see Chapter 2 of the Motarola High-
Speed CMOS Data Book (DL129/D).
Typical @ 25°C, Ve = 5.0 V,VEg =0V
Cpp Power Dissipation Capacitance (Fer Bufler)* 15 pF

*Used lo determine the no-load dynamic power consumption: P = Cpp Vg4t + ioc Ve, For load considerations, see Chapter 2 of the
Motorola High—Speed CMOS Data Book (DL129/D).

SWITCHING WAVEFORMS

vee

OE1 or OE2
— Ve 50%
— GND
te— tp7| & fa—
PIL PLZ HIGH
GND IMPEDANCE
QUTPUT Y 50%
[ 1
I ™ — v
- [*— PzH tPHZ ~—
/T % % VO
OUTPUT Y 5% \
__; HIGH
IMPEDANCE
Figure 1. Figure 2.

3.3 MOTOROLA



MC54/74HC541A

TEST CIRCUITS

TEST
POINT

OUTPUT
DEVICE
UNDER
TEST I o

“Includes all proke and jig capacitance

Figure 3.

TEST
POINT
CONNECT TO Ve WHEN
QUTPUT T w TESTING tp 7 AEl% P7L
DEVICE v CONNECT 7O GND WHEN
UtDER J_ \ TESTING tpyz and tpyy.
TEST I CL

*Includes alt probe and jig capacitance

Figure 4.

PIN DESCRIPTIONS

INPUTS

A1, A2, A3, Ad, A5, A6, AT, AB (PINS 2,3, 4,5,6,7, 8,
9} — Data input pins. Dala on these pins appear in non—in-
verted form on the comresponding Y outputs, when the out-
puts are enabled.

CONTROLS

QE1, OE2 (PINS 1, 19) — Output enables (active—low).
When a low voltage is applied to both of these pins, the out-

puts are enabled and the device functions as an non-invert-
ing buffer. When a high voltage is applied 1o either input, the
outputs assume the high impedance state.

QUTPUTS

Y1, Y2, Y3, ¥4, Y5, Y6, Y7, Y8 (PINS 18, 17, 16, 15, 14,
13, 12, 11} — Device outputs. Depending upon the state of
the output enable pins, these outpuls are sither non—invert-
ing outputs or high—impedance outputs.

LOGIC DETAIL
To 7 Other
Buffers
r— " ———— - “_'—___v__‘l
| One of Eight cc
|  Bufers |
| :ﬁD—Doj |
INPUT A |
| :}-—4— OUTPUTY
| |
| ' q
| = |
e L J
OE1
OE2

WMOTOROLA
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MC54/74HCH41A
OUTLINE DIMENSIONS
J SUFFIX
T CERAMIC PACKAGE NOTES:
HAd o/ RS r33 00 Moo conaners
ISSUE £ WATERIAL CONDITION

2. [WMENSICH L TO CENTER OF LEADS WHEN

! L FORMED PARALLEL.
VWY — — T 3. DIMENSIONS A AND B INCLUDE MENISCUS,
B-
WILUMETERS | INCHES
A | oma [ win [ MaX | W | wax
A zaee [ 7905 | osen | gow
B | 660 ] 749 | 0260 | 0288
T 3E1 | 504 | a1s0 [ 0200
0| 03 | 0% |opis | ou
F | 146 ] 165 [aoss § 005
G [ 2mesc 0.10) B5C
H{ 051 ] 127 ] 00 | 0gm
d 020 | 020 [ ooos | a1
K| 3i8 [ af 0135 { 918 |
H L reBse 0,300 BSC
] 0°] 15°] o] q8%
Hl 025§ 109 7 o0is | oo
N SUFFIX
PLASTIC PACKAGE
CASE 73803 HGTES
1 DIMENSICNING AND TOLERANCING PER ANS)
ﬁﬁ“““ﬁﬁ“”ﬂ_T ISSUE E Yot a8z
2 CONTROLLING DIMENSION; INCH
B 3 DMENSION L TO CENTER GF LEAD WHEN
0 wl § FORMED PARALLEL
Y e B o  DRENSIOH B 0DCS NOT HCLUDE WOLD
¢ L
NCHES | MILUMETERS
[ 1 o [ Wi | W | H | max
} A | 1010 [ 1om | 25 747
EU:U:l ' B oz [0ze0| 610 60
—T- NN ¢ | 0350 [ 0480 | 381 | 457
szIms U K { % D [ o0 | tom | ox | dss
PLANE M E | 005085C 127 g8C
T \‘/ Fle TR EEV7
E = N & | 01008sc 254 65T
G F s eom [oos [ ozt ] om
R T
weile— D 200 &0z (0010)®|T| B® TN O T
[€ozs wony@[T]A [} (v 6% [ o0 | oa1 1 10
DW SUFFIX
CASE 7510—04 1 DIMENSIONING AND TOLERAHCING PER
H H H H H H H H ﬁ I ANS!Y145M, 1982
w i ISSUE E 2. CONTROLLING DIMENSION. MK LIMETER
3. DIMENSIONS & AND B DO NOT INCLUDE
+H MOLD PROTRUSION
4 MAXIMUM MOLD PROTRUSION D 150
=B-] 1x P {01006} PER: SIDE
5. DIMEKSION O DOES NOT tNCLUDE

&

$ 0.010(0.25]?»5{ B®

"HHHEE

-

[@Joonpz@1 A BI8Q)]

2ax D

BHEHED .

EJ
i

DAMBAR PROTRUSION, ALLOWABLE
DAMBAR PROTRUSION SHALL BE 0.13
10.005) TOTAL I EXCESS OF D DIMENSION
AT MAXIMUM MATERIAL CONDITION

MILLIKETERS IRCHES
| o[ "van_ ] Max | own | max
A L 1285 [ 1295 | 0493 | 0510
B Ag 780 | 0202 | 0299 |
[ 35 285 | o0y | 0104
35 049 | 0owW [E]
50 09 ¢ 0029 | Qs
3 1.278SC D050 BSC
e i—— R x asa S| 025 | 0% | #0w0 [ 0o
. K 210 035 | 0004 | 0008
..-.|)<_*.._t_\ [ 5] _7°[ p° 20
P | 1005 | 1055 | 0395 ; pd1s
R 0.5 075 | 0010 § 0,02%

3-5

MOTOROLA



PCB17 Series

SHARP
High Density Mounting Type

PC817 Series Photocoupler

Lead forming type (1type ) and taping reel typc (P type ) are also available. (PCB17/PCE17P )
TUV (VDEO884 ) approved type is also available as an option.

B Features

B Applications

I. Current transfer ratio l. Computer terminals

{CTR: MIN. 50% atl,= 5mA .Vce=5V)
2. High iselation voltage between input and
output (Ve : 5000V .}
3. Compact dual-in-line package

2, System appliances, measuring instruments
3. Registers, copiers, automatic vending
machines

4, Electric home appliances, such as fan

PC817 : 1-channel type heaters, etc.

PC827 : 2-channel type 5. Signal transmission between circuits of
PC837 : 3-channel type different potentials and impedances
PCB47 : 4-channel type

4. Recognized hy UL, file No. E64380

W Outline Dimensions

( Unit : mm)
PCB17 o pCgar N
254025 Internal connection diagram 2642025 Internal connection diagram
S T
el 1o o) 029 0000
CTR P — luj = Y U
" 82 A Anode §§ ‘;3% o
Anade mark 42 =8| © ™ mark_pf ] [l Bl
] [ bl
@@ ¢ O[0 & ® PP0@ o3 Anode
To il @@ Cathode
RN L G Emitter
7.62703 ©® Collector
. g 966405 -
2 @ Cathode Ml ~
o 0,260 _ = i, ~
E J 2 S Emitter 1:-‘-,- o Iy
- _Ja\e @ Collector 2 I
4= 0to 13- a 05294
PCB37 ) PC847 )
Internal connection : Internal connection
. ‘ 2 544035 diagram € 2.642025 diagram
S e £
tolg oo @0 OO O 2 BB BOBODO Loopepoo
g naae [ ) ] P erocoona
c = = ey N < 4] o = % 1 &.[' U l&[l l&_ZJ
< © © 2 m% . |-9i-| I-H"l ~No [ Q Q 0
[# (] O w el wil [ (1% ;
Mefl (1 el @« © m !-H] rH]
DS QR O® T IS 2T 2T T Tk oY Ne) ® ®
DOD Anade (D‘j_ cJoRoY N R ®e09
@X2® Cathode 09702
@B ) Emitter 12-03
@942 Collector Cw 1982105
7.62+02 g [ e A
¥ == w W T g
E.S - S, 7y P [ 0261
Wi f W b
c‘#——“i—‘ ‘ 0.26- 011 FSI_ j "E "
o ] 0,501 ! g= 0o 13
& - DED Ancde @O Emitter
« 8- 0013 Q@@XB® Cathode MDD Collector

|- W e absence ol confrmaion by device scecication shecls, SHARP whes no res

ponsibdity for any defects thal ocout b squipment using any of SHARP's devices, shown caldlogs,
data books, eic. Contact SHARP in orler k obtain the lalest version of the device 5

pacification sheets before using any SHARP's device.”
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SHARP PCB817 Series
H Absolute Maximum Ratings {Ta=25C)
Paramcter Svmbol Rating Unit
Forward current Ie 50 mA
"'Peak forward current Lem i A
Input
Reverse vollage Vi ] W
Power dissipation P 70 mW
Collector-cinitter voltage Vo 35 v
Emitter-collector voltage Vo 4 \4
Output
Collector current I 50 mA
Collector pawer dissipation P 150 mW
Total power dissipation P 200 mw
“selation voltage Voo 5000 V e
Operating temperature T ope - 30to + 10 "C
Storage temperature T wg - 8510 + 125 C
“*Soldering temperature T sl 260 'C

*1 Pulse width<e100ps, Duty ratio ; 0,001
*2 40 10 60% RH, AC for | minute
*3 For 10 secands

B Electro-optical Characteristics (Ta= 25°C)
Paramcter Symbol Conditions MIN. TYP. MAX. Unit
Forward voltage Vo Iy = 20mA - 1.2 1.4 ki
Input Peak forward voltage Vi Iiw = 0.5A ' - - 3.0 v
Reverse current In V=4V - - 10 LA
Teminal capacitance [ Ve 0, f~ 1kHz - 30 250 pF
Quiput | Collector dark current letn Vop= 20V . - - 107 A
“Current transfer ratio CTR 1k = 5mA, \ = 5V 50 - 600 %
Collector-¢mitter saturation voltage Vet Ie=20mA, L = ll'nA - 0.l 0.2 v
Transfer | _Is0lation resistance Riso DCS00V. 4010 60% RH Sx1ow [ o0 - Y]
charac- | Flooting capacitance Ci V=0,1= IMHz - 0.6 1.0 pF
teristics | Cur-off frequency T Vie=5V,0c=2-AR .= 100}, - 3B - 80 - kHz
, Risc time t § - 4 18 s
Response time - V=2V, [e-2mA Re= 1000
Fall time 1y - 3 1] Ws
*4 Classification table of current transfer ratio is shown below, Fig. 1 Forward Current vs.
Ambient Temperature
60
Model No, Rank mark CTR (%)
PC817A A B 1o 160 30
PC28178 B 13010260 - \
PCS17C C 200 to 400 £ o N
PC817D D 300 10 600 = A\
PCB7AB AorD 80 10 260 g o
PC8:-7BC BorC 130 1o 400 s \
PC8:4:7CD CorD 200 to 600 3w \
PCB#:7AC ABorC 80 ta 400 £
PC83%:78D B,CorD : 130 1o 600 19
PCB::7AD A B CorD 80} to 600 0
PCB::7 A B, C, Dor No mark 50 to 600 .25 o 25 50 75 0 125

HilorZor3ord Ambival lcmperature T, (*C}
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SHARP PC817 Series
Fig. 2 Collector Power Dissipation vs. Fig. 3 Peak Forward Current vs. Duty Ratio
Ambient Temperature
20 10000
Pubse widih <=100 4t 5
~ 5000 T,= 25°C
%
- 0
< 150 ] 200
e — 1000
5 z
g boR 1
H N z =
ﬁ 10 \ § 00 TN
Z E 100
& ¢
g 50 o %
= “
3 N i ow
L
o s
- - -2 -y
-30 0 25 50 75 0o 125 stz s otz s oqpta 5
Ambient empetare T, (°C} Duty ratio
Fig. 4 Current Transfer Ratio vs. Fig. 5 Forward Current vs. Forward Voltage
Forward Current
200 I T
san )
180 Ve =5y [—— T,= 75°C
" T, =250 200 [
£ 160 S 25
PN lon T Y8
E L1 ™~ £ s RELIL -25°C
s 1 > <
I m -~ - 0
- =
Ll
g 80 7/ E oW
g E
£ 60 3 5
S :
40 e 2
0 |
0
I 2 5 10 20 50 0 05 LG 15 20 25 30 1S
Forward current 1  (mA) Forward voliage Vp (V)
Fig. 6 Collector Current vs. Fig. 7 Relative Current Transfer Ratio vs.
Collector-emitter Voltage Ambient Temperature
30— : 150
Ir=30m \X Ta=25°C Iy: = 3mA
25 = Yy =5V
st ! T T —
ybf M MAX.) 2
_— ~ =
< A E
£ 20—y S g 100f=
T / ™ “E e
E 15 £
2 10mA e, é
A e g
g w0 o 50
= £
hd 5mA| =
3 =4
0 0
U ot o2 3 4 5 6 7 & 9 - [ 25 50 75 100

Callector-emitter voltage V g (V) Ainbient temperaure T, °C)
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SHARP PC817 Series
Fig. 8 Collector-emitter Saturation Voitage vs. Fig. 9 Collector Dark Current vs.
Ambient Temperature Ambient Temperature
0.16 10°°
g If = 20mA Vep =20V
z Old = -6
:3 fe=1mA < 1o /’
= 012 2 7
2 / = - //’
£ 0o / g 7
s 3
2 o ] RN 4
§ L0K - '; 7
5 / 2 —
] e 5 ra
= D06 = p g
E g - .
g i __7
£ 004 o —
g
= 10 -1 .4
S om A
7
>
0 10-"¢
25 i 25 50 75 100 -25 0 25 50 75 1060
Ambient temperaiure T 4 £ C) Antbient winperature T, (°C)
Fig.10 Response Time vs. Load Resistance Fig.11 Frequency Response
300
- Vop =2V
0 Veg =2V CE
100 1¢ = 2mA | Te=2ma
Tam=25°C 0 — - L] Ta=25°C
L
- T 2 ~ { N ]
3 e ¢ N [
°om el = g
s ! 2t < N 183
2 o g " \Q* )
£ ty | £h
5 2 3
2 |ed 2 3 \ 1\
o NCHHAA
' 20 \
0.2
0.l
al ! 10 05 1 2 5 30 20 S0 ton o0 SO0
Load resistance Ry (k€2) Frequency [ Ckitz )
Fig.12 Collector-emitter Saturation
Test Circuit for Response Time Voltage vs. Forward Current
&
- -
z T, =25
Vee Input _! M
Output . E 5 1= 0.5mA
Input  Rgp RL: Ouput - =4 10% B fo—t- - ImA
. o,
1 E] -
GZ = T 90% 2 JmA
g gt ty | = SMA
T <
4 S T I HE Tma
%
Test Circuit for Frepuency Response ‘g’ 3
Vee E
b
Rp B2 Outpu ‘3 ! L g
z L b
0 e e —
0 5 10 15
nr

Forward ewrent [ (mA)

® Please refer to the chapter * Precautions for Use *
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o
Iﬂsumumuqumsw
DISP1 EQU 30H
DISE2 EQU 31H
DISP3 EQU 32H
ORG 0000H
START: LIMP MAIN
ORG 0003H ; external 0
AJMP INC v
ORG 0013H ; external 1
AJMP INC Vv
ORG 0100H
MATIN : MOV DISPI,#OOH
MOV DISP2, #00H
MOV DISP3, #00H
SETB TCON. D
SETR TCON. 2
SETB EX0
SETBE EX1
SETB EA
DISPLAY1: ACALL DISPLAY
JMP DISPLAY]1

;1.‘*****1*******INC**t*****************

INC_V:

EXIT:

INC
MOV
CJINE
MOV
INC
MOV
CJINE
MOV
INC
CLR
CLR
RETI

DISP1
A,DISP1

A, #0AH,EXIT
DISP1, #00H
DISE2
A,DISP2

A, #0AH,EXIT
DISP2, #00H
DISP3

EA

P3.4

. ¥ * *
'* *hkk Kk okokkkokw DISPLAY*****************

DISPLAY:
LOOP1:

Mov
MOV
MOV
MOVC
MOV
CLR
CLR
ACALL

; OFF DISPLAY

SETB
SETB

MOV
MOV

RS, #050H
A,DISP1
DPTR, #DATA
A, @A+DPTR
PO,A

P1.0

P1.1

DELAY

P1.0
P1.1

A,DISP2
DPTR, #DATA
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MOVC A,@A+DPTR
MOV PO, A
SETB P1.0
CLR P1.1

ACALL DELAY
; OFF DISPLAY

SETB P1.0

SETB P1.1

MOV A,DISP3
MOV DPTR, ¥DATA
MovC A, @A+DPTR
MOV PG, A

CLR F1.0

SETB P1.1

ACALL DELAY
; OFF DISPLAY

SETB P1.0
SETB Pl.1
DJNZ R5,LOCP1
RET
DATA : DB OCCH, OFSH, CA4H, 0BOH, 99H, 92H, 82H, OFBH, B0H, 90H

‘-**‘k************DELAY****************

DELAY: MOV R1, #05H

DELO2: MOV R2, #05H

DELOl:  DJNZ R2,DELO1
DJNZ R1,DELOZ
RET

DELAY_1: MOV R3, #00H

DEL04 : MOV R4, #00H

DELO3 : DJNZ R4,DELO3
DJNZ R3,DELO4
RET

END




NANWIN o

12

gilan1sldern



104

1 ‘lw
@Naﬂ‘l‘i B %

1 6 a
1’3%8%@ Lﬂﬂgﬂ bNUbel

MeIMATMFIATIFINTIN
¢
AMLEATANINSAMFUNTTA
[.73 = s o Q
anmumﬂiﬂaﬂwszaaw,nmlmqmﬂmfsamnszm

Un1s@nwn 2549



105

] ] g 2
1. @b wSWILAINW

1 [ ' §f G o a A | |7 E1 % 1 ELD 1% EL
nauslmm“qumumnmﬁﬂmuﬁ ma‘s‘mm'mmfim{bﬁammawuﬂmquanau PR BALTN LAY

tﬁl 19 o = i A X
Tmfgndaauauiiumstlastumadamenarsaufietuls

2. éa%ﬂsznauu.azijummu

o [ ] | § = -
5N 2.1 Saulsznaueeg vomusaNLgnE

2.1 dautlsenanenen vasfueuaiiugninuils
NG 1.1 fmeasdindl
1) geuamasAagnnuils
2) emudnsssgnimia
3) WA EENIie
4) gozewmoinregnuils
B) tWennN@gnruile
6) &9 FALANM I ON-OFF
7) eenusIRgnmuilE
8) danas

9) gonmwa e Raudends




106

2.2 aMUANMEARaUTITD UL UG UnINUiLE

[ O > |

noEmas l FAMILANNTSIAFaUR

11l 2.2 gamunumTAdouT Tasiueudiugnmils

a Aé\l v v Y. ow € c P a v
PAFILANMILATDUNU @]aanLL‘UUGIﬁﬁ']N’]'ﬁﬂj.‘ﬁTJNnUﬁuUuWLnUQﬂLﬂuHﬁ ‘Nmmﬂﬂ“ﬁdm
| Y ] B wr g [ ' w 1 [V Y
qa@a\“ﬂﬂL‘lﬂﬂUWaim"ﬂEG'Uﬂ?ﬂ\lu‘[ﬂ'ﬁﬂauiﬂﬁaLaﬂWiﬁIﬂ?LLﬂ?Nﬂ’]TﬁUﬂWQWnﬂﬂﬂﬂ\hLLﬁ') I@Iﬂﬂ'ﬁnﬂ

Priamunumanienfiiuamansonalimaiisy i fumudy

3. Madiadauaznislfom
3.1 Gadumanausdnnddhmnumiia
32 ﬁwmnﬁé@nmuﬁmw‘l"iﬁu‘%nmﬁmwé'waqvjuﬂwﬁtﬁugmmuﬁa
3.3 domulWidiiuurmeddgndast o an
3.4 Hoaind ON/OFF mashuthusesiieos
3.6 flFamnen)sisduiinendifugnimiiaie daufifuanauasy
36 Waifiugnimsdialdam 100 gnuddandaudndudisvinma Sauasn$ ldgnumidis
37 ﬁ1nmﬂ?uumxnﬁﬂmLﬁamvjuﬂuﬁné’u‘lmﬁuqnmuﬁa’l,uaumﬁnﬂ%q
38 Tlnefiotiflaiiaiumsiam
‘HN‘]FJL“@'I‘
1. yusfugnmidisensnandiulfieweumnnfdiunouniauueasadoaii
2. sensnansnusssgnimiialdgene 100 gn



107

" ¥ o
4. mauntlgyuniiasan

Haflfmsszautimlumsdmuueudifugnmidiaannnasageuusmatlatinpn

:I{ 2/ o 24'
Daduléeiedl
o P
a5 7.1 nruntgvndiaaau
91Ms sunauazisnsudly
o € A ‘e " a o ~l =)
Haefiedusiniaslaiiom e PaianNsBUUaIRaIVIa NV
It LL R
] :: ) B 1 A [
naufile: setuumesdimiuianmag
-
weLas Wi
samiugnlaivim fve: palengaiu/didunTize i
nsuile: emasaumnyuaztdiannga
2sasfunoiaeslaivioms g anifeanmulwgeviadusia
mauile: demalwyngalignédas

5. NIYUATNH IS TDAITILII
5.1 MIQUATHIN
1. Eovhemaszeravdomsammnady
2. aEnnuenanaeuumaaseanynads
3. MamsssuUeeEs Bmnasmiams dom Watlaaumadaneyroumass
4. mmaﬂau%';@iamu‘lW‘uaq’msmm;mhw oy usnmwsosldnuaus
B. mﬂ’uﬁmﬁmwﬁauua:sﬁauﬂmqﬂmdﬁwq Fhuszae Woetlaaiuacandnmnis
Favsmwanagunao
5.2 Y8A259339
1. fewlinuensfinenglamslrueamuoudfugnindiaathoaniun
2. rieulfoumsamasaugunsoiudimsie Wegluanwiindaslfmise
3. s Woneniiitusaamidiadon
4. mrhmaedeudhuathiseinm Tuamanidnamansmunssiion Wetlosfuema

) i a8 W € 1 2
LﬁEJWIF_I':’Im’l]Lﬂ@ﬂUE}ﬂﬂim@TNﬂ 16]



6. ﬁagaﬁuww

108

9197 9.2 Taya Wiy

ATAENIIG

o
SEATLAE

2NN WIE

e 70 @UNeT L1 78 UGS

&9 BemAmes shwin 21.20 Alan3y

NoImaSTLAAaY 2 6

AN 550 rpm W nazLEase 24 Tad

samaifummnnegn 1 6

e 600 rpm i lwinTruaess 12 had

vawaHusmawinddeagn 1 ¢

ani$ 400 rpm Mlwiinazuasse 24 had

minnTunstuauny

1a%1u1ﬂsﬂau1wsataa%misqa MCS-51
waf AT89S52

FaWsinSTasEmmUaN

M UDERNLE

WARITIWESNU uweinatewa 12 had 75 wesuf 2 gn
- € 1
wazupaseIIIe 12 ad 13 uasws 1.gn
FlagatanaTiiy AunsuniauuunaiaLen




%a-aqa
o = o a
MW LEAW YR

ELICRRTY

Yazidinisdinu
UsenuAnm

[ = 2
NBHNANNALEU
UssmefieTasiadw
Ursmeteinyinwdugs

Fyones

o 4
ARWALL

IER TR
/‘\._ \\
"

= ——

wignwient Jodasdum
21 BEm WA 2526
29 vy 7 shuawiaella Swnafies

I 55110

TsaBerinuslngis Sowvoniu
TaSeulwsdiniutfinenas ImTeray3
enaumeiindaiy SevTemen)3
endumeiindaiy Sy
safisiennTlmeanan
MAINOTNAATIFINTIN
ANATFNEATHANINIIN 599,

LS Bs 1 1
HB\L@LLG}BUTQEH



Ba-ana
a r-1 a A
MW LB Uik

HECAIRT

dsziimsdnu
1lsvnudinm
NotnAnmmaudiu
Usemedietinsiodw
drzmefietinyirdudugs

Bun e

numsdnw

AfwaL

110

52 IGR Ui

WLETNs (odtda
15 UENEU WEl 2527
6/1 w3 4 shuaviauTs snaing

WNTRGTIR 23000

IaBeniousiuena Smaama
IvBouanassnosan Smiaama
Inndumeileana Smisane
nndueatiedaiiy Smineeay3
saTimenrT IR AL
memAIaaTIenT N
AMLATANEATYAEMNTIN F3,

S EuaUsEInsinmn 2549

fofldanwaRammaans fahnpsuamdonumeaitia



Ba-ana
o = & a
W 00U UiN@

NAANWY

dsridmsdnm
Usznuéine
Nnunnnaaudu
Usymerieniasinw
Ussmedieniasiniwduge

WRyanes

a [
AU

111

U2 IR RL619

Y

whamiugs Taeyn
21 Banea w.el, 2527
B9/1 Wy 7 wnadiwavn wemansuia

JMIANTYHLIUAT 10520

I9Buwiafiwwrig AMTANTIAVWLNIUA
LaSoummwdunidunss NPT TUAS
mendunmwnfunTigiie Smengamwavuas
eI BN TITie Swiensamwavuas
s ieansmlnseanes
madmagenaniiennsm

ADAYNENTQAFMNTIN a8

aUFTIRENRauaTNEISa



	1  Title Page
	นพรัตน์0000001A.tif
	นพรัตน์0000002A.tif
	นพรัตน์0000003A.tif

	2  Abstracts
	นพรัตน์0000004A.tif
	นพรัตน์0000005A.tif
	นพรัตน์0000006A.tif

	3  Contents
	นพรัตน์0000007A.tif
	นพรัตน์0000008A.tif
	นพรัตน์0000009A.tif

	4  Lists of Illustrative
	นพรัตน์0000010A.tif
	นพรัตน์0000011A.tif
	นพรัตน์0000012A.tif
	นพรัตน์0000013A.tif

	5.1 Chapter 1
	นพรัตน์0000014A.tif
	นพรัตน์0000015A.tif
	นพรัตน์0000016A.tif

	5.2 Chapter 2
	นพรัตน์0000017A.tif
	นพรัตน์0000018A.tif
	นพรัตน์0000019A.tif
	นพรัตน์0000020A.tif
	นพรัตน์0000021A.tif
	นพรัตน์0000022A.tif
	นพรัตน์0000023A.tif
	นพรัตน์0000024A.tif
	นพรัตน์0000025A.tif
	นพรัตน์0000026A.tif
	นพรัตน์0000027A.tif
	นพรัตน์0000028A.tif
	นพรัตน์0000029A.tif
	นพรัตน์0000030A.tif
	นพรัตน์0000031A.tif
	นพรัตน์0000032A.tif
	นพรัตน์0000033A.tif
	นพรัตน์0000034A.tif
	นพรัตน์0000035A.tif
	นพรัตน์0000036A.tif
	นพรัตน์0000037A.tif
	นพรัตน์0000038A.tif
	นพรัตน์0000039A.tif
	นพรัตน์0000040A.tif
	นพรัตน์0000041A.tif
	นพรัตน์0000042A.tif
	นพรัตน์0000043A.tif
	นพรัตน์0000044A.tif
	นพรัตน์0000045A.tif
	นพรัตน์0000046A.tif
	นพรัตน์0000047A.tif

	5.3 Chapter 3
	นพรัตน์0000048A.tif
	นพรัตน์0000049A.tif
	นพรัตน์0000050A.tif
	นพรัตน์0000051A.tif
	นพรัตน์0000052A.tif
	นพรัตน์0000053A.tif
	นพรัตน์0000054A.tif
	นพรัตน์0000055A.tif
	นพรัตน์0000056A.tif
	นพรัตน์0000057A.tif
	นพรัตน์0000058A.tif

	5.4 Chapter 4
	นพรัตน์0000059A.tif
	นพรัตน์0000060A.tif
	นพรัตน์0000061A.tif
	นพรัตน์0000062A.tif
	นพรัตน์0000063A.tif

	5.5 Chapter 5
	นพรัตน์0000064A.tif
	นพรัตน์0000065A.tif

	6 Appendix
	นพรัตน์0000067A.tif
	นพรัตน์0000074A.tif
	นพรัตน์0000075A.tif
	นพรัตน์0000076A.tif
	นพรัตน์0000077A.tif
	นพรัตน์0000078A.tif
	นพรัตน์0000079A.tif
	นพรัตน์0000080A.tif
	นพรัตน์0000081A.tif
	นพรัตน์0000082A.tif
	นพรัตน์0000083A.tif
	นพรัตน์0000084A.tif
	นพรัตน์0000085A.tif
	นพรัตน์0000086A.tif
	นพรัตน์0000087A.tif
	นพรัตน์0000088A.tif
	นพรัตน์0000089A.tif
	นพรัตน์0000090A.tif
	นพรัตน์0000091A.tif
	นพรัตน์0000092A.tif
	นพรัตน์0000093A.tif
	นพรัตน์0000094A.tif
	นพรัตน์0000095A.tif
	นพรัตน์0000096A.tif
	นพรัตน์0000097A.tif
	นพรัตน์0000098A.tif
	นพรัตน์0000099A.tif
	นพรัตน์0000100A.tif
	นพรัตน์0000101A.tif
	นพรัตน์0000102A.tif
	นพรัตน์0000103A.tif
	นพรัตน์0000104A.tif
	นพรัตน์0000105A.tif
	นพรัตน์0000106A.tif
	นพรัตน์0000107A.tif
	นพรัตน์0000108A.tif
	นพรัตน์0000109A.tif
	นพรัตน์0000110A.tif
	นพรัตน์0000111A.tif
	นพรัตน์0000112A.tif
	นพรัตน์0000113A.tif
	นพรัตน์0000114A.tif
	นพรัตน์0000115A.tif
	นพรัตน์0000116A.tif
	นพรัตน์0000117A.tif
	นพรัตน์0000118A.tif
	นพรัตน์0000119A.tif
	นพรัตน์0000120A.tif
	นพรัตน์0000121A.tif
	นพรัตน์0000122A.tif
	นพรัตน์0000123A.tif
	นพรัตน์0000124A.tif




