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TENNIS BAILL MACHINE

ahstract
. "This thesis is about the invention of iennjs
Ball Machine, by using power from solenoid instead of
DC wotor or air pump. The Teqnié Ball Machine {s
devided 1into three parts. ' -
. The first part is the "solenoid"y a coil with

a steel rod along its axis. When enter current to
the coil} in a short time ( puls;,), it will wmove the .
steel rod  forward and punch the ball through out the
tube. ' )

The second part, is the ®*base”, DC motor
control position and diqect with electronic SEensor.
The sensor will give pulses to counter - for detect the
position by turning the relay off for stopping the
‘motor at- that position.

The lqéh part is *the ball feeding part®, by

using gravity and vibration of the wmachines body.
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_\ . MOTOROLA

MO0C7811 MOC7821
'MOC7812 MOC7822
¥0C7813 MOC7823 |

|

and arcless swiiches.

. ® 1.0 mm, Aporture’
® Easy PCB Mounting
@ Cost Effective

. @ Industry Standard Configuration
@ Uses Long-Lived LPE IRED

OPTO SLOTTED COUPLER/INTERRUPTER MODULES

These devices consist of a gallium arsenide infrared emitting.diode
facing a silicon NPN pholot}ansistor in @ molded plastic housing A
“slot in the housing between the emitter and the detector provides a

means of-interrupting the signal. They are widely used in position
and motion indicators; end of tape indicators, paper feed controls

ABSOLUTE MAXIMUM RATINGS: (25°C)

Rating

l Sym'bol

Valug l

Unit J

TOTAL DEVICE

Storage Temperature

Tsig

-40 1o +100

°C

Operating Temperature

TJ

-401t0 +100

$G

Lead Soidering Ternperature

{5 seconds maximum) o

T

260

°c

INFRARED EMITTING DIODE

Power Dissipation

. Pp

150°

mw

Forward Current {Continuous)

'

50

mA

| Reverse Voliage

VR

6.0

PHOTOTRANSISTOR

Power Dissipation

Pp

160°°

mW

.Cblla‘qwr-Emfner Voltage

. Vceo

30

OPTO

SLOTTED COUPLER

TRANSISTOR OUTPUT

22

__,
&

Anode ._..‘_l; l
Cnthode —* Emittar
© (MOC7811, 12, 13 only)
CASE 3544-01
S

. Emitter ~—d- Q

Anode s

Csthode ———-U* .
3 Emitter

(MOC7821, 22, 23 only)
CASE 354.01

~——Detector

r Collector

~+—Detector

f
é-—— Collector

*Derate 20 mW/°C above 25°C smihent
**Derate 2 0 mW/°C sbove 25° ambient

‘INDIVIDUAl ELECTRICAL CHARACTERISTICS: (25°C) (See Note 1)

.

[ Characteristic’

1 Symbol I

Unit i

EMITTER

*

Reverse Breakdown Voliage
iR = 100 4A)

ViBRIR

Forward Voltage
(lg = 50 mA}

A

Reverse Curiént
{(VR=60V,RL=1.0Mi})

R

Copacitance ~
Ve, 1x1MH: 7

G

DETECTOR

Breskdown Volisge
(tcx 1O mA H =~ 0}

VIBRICEO,

‘30

Collector Dark Current
(VCg= 10V, H~0)

ceo

hote 1. Stray rradiation cen aher values of characteristics. Advguate shielding should be prowvided
by *




i

COUPLED ELECTRICAL CHARACTERISTICS: (25°C) (See Note 1)

cmmm'h““ \ Symbol MOC?7811/7821 MOC7812/7822 + Mbcmjanaza  Unit
. Min Typ Max Min‘l Typ Max Min Typ |- Max-
IFe 8.0 mA, Vegs 5.0V ICEon) | 018 | — — to30| — - o060 | — - | mA
Ig* 20mA VeE* 5OV Icgion) | 10, - - 20 —- — 40 - - mA
JIF=30mA Vg =0V JieElon) 1.9 - — ao - - 65 - - mA
IF220mA Ic= 1.8 mA VeEsay | — - - - — | 40| — — jo040 1 v
lF£30mA. Ic= 1.8 mA Vegsay | — ~ 1040 | — — — — - — v
Vec =50V, IF =30 mA, A = 25k ton - 12 | - - 12 —_ - 12 - ps
VCC =50V, 1p= 30 mA R = 25K totf - 60 - - 60 - — |60 - us

Nots 1 Siray irradiaiion cé'n sher.values of characteasucs Adequate shielding should be provided

FIGURE 1 —— OUTPUT CURRENT versus

FIGURE 2 — top, toff versus LOAD RESISTANCE

_FIGURE 3 — OUTPUT CURRENT versus POSITION OF
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TYPES SN54ALS190, SNE4ALS191, SNT4ALS 180, SN74ALS181
SYNCHRONOUS 4-BIT UP/DOWN DECADE AND BINARY COUNTERS.

D2661, DECEMBER 1982 ~REVISED DECEMBER 1983

SNSSALS190, SN54ALS191 . . . J PACKAGE

¢ Single Down/Up Count Control Line . SN74ALS190, SN74ALS191 . . . N PACKAGE
e Look-Ahead Circuitry Enhances Speed of Cascaded i ”08'5“"

Counters 8L 6 vee

Qg E 2 15 j A

e Fully Synchronous in Count Modes aa 3 140] CLK

Asynchronously Presettable with Load Control LTEen[]« 13[JRCO i

. o/i0[s 12[d MAX/MIN

e Pachage Options Include Both Plastic end Ceramic oc Os [ oAb ,
i Chip Carriers In Addition to Plastic and Ceramic DIPS ap 07 Al ;
! GND (({a ol]D ,

o Dopendable Toxas Instruments Quelity end Reliability

SNB4ALS190, SNS54ALS181 ... FH PACKAGE

[ descriptions SN74ALS190, SN74ALS191 . . . FN PACKAGE
The ‘ALS190 and °‘ALS191 are synchronous, reversible {TOP VIEW)
up/down counters. The ‘ALS190 is a 4-bit decade counter and o o o
the ‘ALS191 ls o 4.bit binary countoer. Synchronoua counting OmzZ>d«
opuration ls provided by having all fip-flops clocked T‘jn';‘“ ;",’3‘,%;‘

simultaneously 8o that the outputs change coincident with each Ca CLK
other when so instructod by the stearing logic. This mode of CTEN [Te{o}
operation eliminates the output counting spikeg normally NC NC
| associated with asynchronous {ripple clock} counters. D:0 MAX/MIN
\ The outputs of the four flip-flops are triggered on a low-to-high- Qc LQAD
leve! transition of the clock input if the enable mpul (CTEN} 15 9 10111213
Iow A high at CTEN inhibits counting. The direction of the count couvb o
a z

Z
O

is determined by the level of the down/up (D/U) input. When D0
is low, the counter counts up and when D/U is high, it ‘counts
down. X yo NC  no »iesmal connection.
These counters feature a fully independent clock circuit. Changes at the controtinputs (CTEN and D/U) that will modify
the operating mode have no effect on the contents of the counter until clocking occurs. The function of the counter will

be d-ctaled golely by the condmon meeting the stable setup and hold times.

These counters are fully programmable, that is, the oulpuls may each be preset to either level by placing 8 low on'the

~163d input end entering the desired data at the dats inputs. The output will change to" agree with the data inputs
independontly of the leve! of the clock input. This feature aliows the counters 10 be used s modulo-N dividers by
simply modifying the count length with the preset inputs.

The CLK, D/0, and LOAD inputs are buffered to fower the drive requirement, which significantly reduces the loading
on, or current requited by, clock dr‘lvm, atc., for long parallel words,

Two outputs have been made available to perform the cascading function: ripple clock and maximum/minimum count.
The latter output produces a high-level output pulse with a duration approximately equal to one complete cycle of the
clock while the count is zero (ali outputs fow} counting down or maximum {9 or 15} counting up. The ripple clock
output produces a low-level output pulse under those same conditions but onlf while the clock input is low. The
counters can be easily cascaded by feeding the ripple clock output to the enable input ‘of the succeeding counter if
paraliel clocking is used, or to the clock input if parallel enabling is used. The maximum/minimum count output can be

used to accomplish look-ahead for high-speed operation.

The SN54ALS190 and SN54ALS191 are characterized for operation over the full military temperature range of
-55°C 10 125°C. The SN74ALS190 and SN74ALS191 are characterized for operation from 0°C to 70°C.



'ALS 190 loglc symbol
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'ALS190 logic diagram {positive logic)
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, Pin numbers showv; ate tor J end N packages,



-ALS191 logic symbol

@ CTRDIV16
CTEN=—IG .
(5) 12)
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'ALS 191 logic diagram (positive logic)
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typical load, count, and inhibit sequences

‘ALS190
| Nustrated below is tho following sequance:
| 1. Load (preset) to BCD sevon,
2. Count up to eight, nine {maximum), zero, one, and two. N

3. Inhibit.
4. Count down to one, zero (minimum), nine, eight, and seven.

-
LOAD . [ ";;3
3
/ .__" —_— e e e et e e e e o= e 3
[} -
s TV -4
11 5
8 I : lL
DATA | o e T e T T e e
»NPuTsé | ! & e . My, Ny e o et — —
Cc , | || !
i II._._ — N\t | |/ S v Wl e e e e e
| P . N MR | PR IS s . ), I pa—
f o] ! r '
—
§ P W SN\l g . N .

|

S e J

e L 3

g s v VA (el vy RS T
eI R —
e | —

|

oo
it
11
| 5

il CI EESe PR, FUC R [ Isuvi DI

8 9 Y 1 2 2 2 1 0 9 8 7

l-—— COUNT upP ———-—-—-.lo— INRIBIT ——' l——— COUNT DOWN ————4



typical load, count, and inhibit sequences l

‘ALS191

fitustrated below is the following sequence:

1. Load (preset} to binary thirteen.
2. Count up to fourteen, fifteen {maximum), zero, one, and two.

3. Inhibit.
4. Count down to ana, reto (minimum), {i1een, fourteen, and thirteen,
#
(GAD | I
1 ]
~ ) e e et e et e e e — — — o— v——
| N
“__I b T e o ot e e o e e ——
i !
] ] e — —_— e e e — — m— o— — —
8 ! ! r—,
DATA P 1 T T S e, . T T == =
INPUTS ! LI il N ... ... U U
c I ! 1] .
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1 | .
o __J—I_I‘ RN\ 11/ \
g ) 1 | BN P TN\ L7 T T V. Y e o
! 1 2
! 1 1 \
D0 | L r

1
1
1
1
|
[l |
A o Sl \ NI
v Q { 1 ! | ] .
B W e - l
] ! !
- — ! I
] ¢ I
OD........J 1! l ! !
1! 1 1 |
- [ 1 | !
MAX ‘MIN —; ' I l i ) | l l
- = Y] } * 1
——— [ [ 1 !
— r U [ ' i l I
RCO [
_......J’ . I 1 |
13 12 15 () o 1 k2 2 2., 0 15 14 13
) [N \ 1
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absolute maximum raﬂngs over operating free-air temperaturé range (unless otherwlse noted)

LN

Supply voltage, Vcc

Inputvoltage . . ....

Operating free-air. mmpermure range:

Storage temperature range

SN54ALS190, SN54AL8191 .
SN74ALS190, SN74ALS191

recommended operating conditjons

' -55°Ctg \250;:@
0°Cto 7095

—ss°c:o1so=c’5

. .‘,

’§;i
L

kd
.

Ld

1

elsctricel characteristics over recommended operating free-air temperature range

{unless otherwise noted).fsgh

M BNB4ALS190 SN74ALS190
SNG4ALS191 SN74.AL8191
) MIN NOM  MAX { MIN NOM MAX
Vce  Supply voltage 4.5 ) 5.5 4.5 5 5.5
VIH " High-level input voltage 2 T2
Vit~ Low-levdl input voltage “0.8 0.8
10H High-leve! output current i -0.4 ~-0.4
ot Low-levél output current . 4 | N 8
¢  Clock trequenc *ALS190 ¥ 0 20 0 25
clock equency "ALS191 0 25 ) 730
. ‘ALS190 25 20
tw  Pulse durstion CLK high orjes® "ALS191 20 16.5
LOAD low 25 20
Data before LOAD! 26 20 .
tay  Baiup ilme CTEN before GLKI | 76 20
U/U hetore CLKY 20 20
LOAD inacuve helote CLKI 20 ~ 20
Dats after LOATH b 5
th Hold time CYEN after CLK1 0 )
D/U efter CLXt * (o] o
Ta Operating free-air temperatute -8§5 125 0 70
.

VAN typical vatuos are o1 Vg 'm BV, Tp = 25°C,

Tne putput condiyons have been chpsen 1o pmdoa & currant thet closely approximoates one hall of the true 'hon chieult output current, lps.

.

) SN54ALS190 SN74ALS190 i ,
PARAMETER TEST CONDITIONS = Ll SN0 und:
- ) 5 MIN TYP! max-|] miN TYPt Mmax |- |
ViK. Voe = 4.5V, | ¢ -18mA =15 -1.5 V.,
Vou Vee = 4.5V105.5V, Igy = ~04 mA Veo-2 Cveg-2 ., E
VoL Vee = 4.5V, o = 4 mA 0.25 0.4 0‘,25 0.4 » g
Ve =45V . loL = 8 mA 0.35 0.5 “
iy VcE = 5.6V, V=7V 01 0.1 | mA
H Vee = 5.6V, V= 2.7V 20 20 A o
Ig? Ve = 6.6V, © Vg =225V <30, -112 | ~30 =112 | mA’
lec i Vce = 6.6 V, All inputs 81 O V 12 22 12 22 | mA "
e



—pr———

switching chnractpﬂsﬂcs {see Note 1)

e — e

R

. Vee =45Viweb5Y,
C, ~ BO pF,
" FROM o R = 6002,
PARAMETER anput oUTPUT) Ta = MIN-o MAX UNIT
' SN54ALS 190 6N74ALS190
SN54ALS191 SN74ALS191
. MIN . MAX | mIv MAX
’ ‘ALS19
. : Q. 20 25 MHz
ALS191 25 30 )
1 4
PLH [OAD Any Q 8 3 8 30 ns
\ tPHL 8 34 8 30
1 . .
PLH . A B, C,D Any Q 4 25 4 21 ns
1PHL 5 4 25 | .4 21
1 p— 3
PLH .CK RCO. 5 241 S 20 | g
tPHL . ‘5 24 5 20
- -
PLH CLX Any O 3 22 3. LI [,
1PHL 3 22 3 18
1
PLH cK - MAX/MIN _8 34 8 3 ns
) 1PHL . 8 34 8 k)
t — —— &
PLH 0T RO 15 42 16 r 3]
PHL 10 a3 10 28
1 - * - 7
Ll o/0 MAX/MIN 8 01 8 250 ns
1PHL . 8 30 8 25
‘1, [ Vd s
) PLH TTEN ¢ Ao 4 21 4 KL
1PHL 4 : 4 21 4 18

NOTE 1: For load circuit and voltege wavelorms, see page 1-12,




mmRnTIlTenA

: n'- 'y 4 r v n: N
Tazeomii  (hntuuast JuwadrSannoresumiiols  Gagaanw
H28 L RAOURBAUUBEIRIN

b 919178 WARMO  WRING

' 919178 -uﬁvgﬁ utng ,
¢ 919198 Tnea TINTEN . '
! AININIAINTINIATOING

: Quéﬁulwin1n71u

: guguﬁtannsainé

éﬁﬂﬁﬁnonbnqmuw a Tanalinae



4

* =3
LONANTDIIDO I

D o v ‘ ~. o - l . N N
1o wAe  lggw  ulsnldasew % 0 SiaTsvuasgenutunaAIL
L4 ‘ . :
RNNDLADT “ , W1 20-27,2526 .
2, Chek - Chart , " Automotive Electrical and

1

Electronics System *

3. Irving M. - Gottieb, "Electric Motor and
Elactronic Hobor-cohtrol techniques (New York)",pp 24-27,1976

4, Kieser,L. Joseph..“ﬂlactribal power (South
Holland)”,pp-206—219{253—25A,2697280,1982 .

b Emanuel,Pericles. John, "Motor, generator, .
transfurmer,and.energy (USA)ypp 169-193, 1985

§ Martin A. () Plonus, "Applied
electromagnetics” pp 224-228, 267-275, 339-335,1986 " "

-





