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ABSTRACT

Electronic device for the refereeing (the arbitration) and training management in
football game to communicate deaf players with the referee and coach: It is used in the
field of managing matches and football training units for the deaf players category, by
the referee and coaches, which is practiced locally, Arabiya, regionally, continentally,
and globally , Which requires the referee to inform all deaf players collectively about
the cases that occur in the match, and that there is a violation of the articles of the law
of the game, and this notification is through a vibratory alert in the hands of deaf
players, through the future circle, which receives the signal coming from the referee
circle The sender, who received the beep sound, turned it into a digital symmetric
wave to the hand of the deaf player, so the recipient’s circuit operates, so the received
digital signal converts into an electrical signal, so the red LED and the small motor
shake, and its vibration is like an alarm on the presence of an arbitration case,
obligatory to stop playing, for the purpose of deciding In it by the referee, as it
requires the coach to communicate with all deaf players individually, to give the
instant directions that he wants to inform any of them during the events of the match,
as directives Or psychological like encouragement moral support, and this
communication is also through a vibratory alert in the hands of deaf players, through
the future circle, receives the signal coming from the coach’s sending circuit, which
sent a single digital wave carrying the identifier of that player, to the hand of the deaf
player intended to guide him who does not His knowledge is repeated among other
players, so the recipient's circuit operates, to convert the received digital signal into an
electrical signal, so the blue LED and the small motor shake work, and its vibration is
a sign of the coach’s desire to guide the intended deaf player, and the device can be
used during the football training units of the deaf players category, by carrying the
coach With his governing body also, which includes the whistle, and when he wishes
to collectively alert him to start or end the exercise or to make collective notes, he uses
the beeper and all players are alerted through a group vibratory alert, and in the event
the coach wants to alert a particular player that he needs special guidance, It uses the
coach’s transmitter and presses the key that represents that player’s identity, and the
trainer attends to the intended player, knowing that the range of the sent wave is
estimated at half Qatar reaches (100) meters, and this device is used especially in the
country league, which includes the teams of the Paralympic Committees for the
country's provinces in all its regions (southern, central, Baghdad and northern), where
it is supervised by the Central Federation of the Deaf Games.

The device includes three parts, two transmitters and a receiver: the first: the
referee’s transmitter, note the picture (11- 12- 13- 14- 15- 16), and the second: the
trainer’s transmitter, which is two pieces, one for the first team coach (A) and the
other for the second team coach (B), and all transmitters use channel (01) at a
frequency (433.4) MHz, and includes the transmitter The trainer has a sequentially
numbered keyboard, consisting of (16) keys or buttons, each key or button represents
the deaf player to communicate with for the purpose of directing it, and the trainer can
carry it or place it in front of him on a table, note the picture (17- 18- 19- 20- 21- 22),
and the third piece of the future: It is the deaf football player's piece, which is (32)
separate pieces divided between the two teams, (16) receiving pieces for the first team
(A), and (16) receiving pieces for the (B) team, and are linked Each one of them is in
the arm of each deaf player, and it works as a receiver for the digital signal, and then
converts it to electric, which in turn works to operate the red or blue LED and the
shaking engine according to the referee or coach signal, so that the deaf player can be
alerted, note pictures No. (23- 24- 25- 26- 27- 28- 29- 30).
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:(Transmitter) aSall Ju sall jlgal) dakid
1- HC-12 Transceiver x1(dJ:iue -Jus ),
2- Arduino pro mini X1 (&8 alladl 3 52).
3- Sound sensor module X1 (Fsa ol 2 5).
4- Microphone X1(0s8s58w).
5- Lithium charging kit x1(psid 4 sy (als),
6- Lithium battery 3.7 volt  X1(psid (a4 ),
7- BC327 Transistor x1 (L. ¥ 3).
8- BC 337 Transistor Xx1(Lsie ).
9- IN4001 Diode X1 (ixse Jxs).
10-1k ohm resistor x1 ().
11-22uf 16 v capacitor x1(—ix).
12- Vibratory motor(J!») zla, Jshls),
13-Vero board X1 (a3 ).
14- Plastic housing cover x1(&éls cliudy cadle),
15- Whistle type FOX 40 CLASSIC X1(<LdS (40) S 58 & 53 4 5 oS 5 jilis),
8
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:(Transmitter) cudall Juisal) g dakd o
HC-12 Transceiver X1(Jwiwe -Ju ).
Arduino pro mini - x1 (&8 gladl 5 53),
Key pad x1 (zlis 4a ),
Lithium charging kit X1(esid 4 sy (ald),
Lithium battery 3.7 volt X1 (psi s 4 jUa)),
BC327 Transistor x1(Lsiw ¥ 9).
1k ohm resistor x1 (4« s\ix).
22uf 16 v capacitor Xx1(—S),
. 500 ohm resistor x1 (dslix).
10. Orange LED X1 (& » ).
11. Vero board X1 (pxesa 3)s).
12. Plastic housing cover x1 (&és <hiudy cadle),
:(Receiver) alicall jlgall dakd ;(aa¥) caedU) Jaiewall 5 30 A Lpalu) il gal) ;LG
1- HC-12 Transceiver x1(dJ:iue -Ju ),
2- Attiny85  X1(G582 pllaa),
3- Vibrato motor(J) ») zla, shk).
4- Lithium charging kit X1 (s 4 Uas (ald),
5- Lithium battery 3.7 volt X1 (psid o 4 jUay),
6- BC327 Transistor x1 (L.t ¥ 5).
7- BC337 Transistor x1(u.sis ! ).
8- 1k ohm resistor x2 (4 slsx).
9- 1N4001 Diode X1 (e Jaxa),
10-RED LED X1 (ea! ),
11-BLUE LED X1 (.2 ).
12-Vero board X1 (aresad 2 5).
13- Plastic housing cover x1 (&éls <lindl csde),
14- Hand strap (x #/»).

A8 \gluald g Ay il g ApasSatl) B I (9 58I Slgadl (A (aSall) J oY) Jeapall 5400 Jas 3 ssd
Juay (Whistle) aSall 3 ila Lo e piea s 58 Bk oo A gall 3 LAY 2Dl S
Al 3 la ) Lehead g A eall 3 LAY J.\.\S'j Bing ez i Gk e s Sl 13a
#2358 (LmM393) ¢ Al 8 iy e 5 xS G_J\ AlalKiall sas o) &l Jiay (2 (2) Jall (analogy)

(3 -5) volt DC (s s i 43335 Gla g 4 saaal) 5 LI 58S
Arduino pro ) g5 (= (Microprocessor) & gllaall sas s A sas 5l oda 7 jae oy
bl Cliial sally aaall jiaa mllae 8 5 ((mini

© NGk wWDNE

8bit data bus

EEPROM =16 K Bit (s_S/ll).

Frequency = 8 M bit/sec (22_a).

Input/output Port =14 (z il s Jaladdl axe),
Operating voltage = (2.7-5.5) volt (fuxill 4l ),
DC Current = 2000 mA (<llgiwall all),

9
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35 jlall 03 55 s a3 35 5 alall a3 5 laliall aa il Jiatell A20A0 A5 geall chlay 1ll ) ey yild
255 a8 il e (sOftware) oaen dS il dee o35 (3.7-5.0) KHZow 754
daslaa Jluy) b Gigeall 3555 dic (o) (70 -110 dB) = a8 Asulic & gea 3ok g Lald 5 jilLial)
(HC-12)Jw ¥ saa g Jand &3 ¢l ¥ 3as g ) 3 8lall Cigea dga g i ()5 43068 3 yidl 5 dgad
el Jand ysia Jld JUA e sl I LSLY S50 (identifier)<isa i st Jus
S | P LF’d\ Bl sl o3y aldll g (01) slial) aa yi sag (433.4 MHZ) 2245 (250)
Ll o3 38 4 jila o wSall AN mlal) i 5l el @ sl Jery Jla)¥) lad 2ie 5 «(100 channel)
Jui 38 Jaatil Jus el Sleall 8 s 3 &35 (Transceiver) du s JiiueS Jaad sas 5l oda (LKLY
Bas ll o3 m gy (4) ISl 5 38l llaall 8 L sisdll Slead) el e DA (1
:(HC_12 Transceiver) Jus ¥y Juiia) s ol 4,381 ciliua) gall
e Working frequency: 433.4MHz to 473.0MHz (<l slas),
e Supply voltage: 3.2V to 5.5VDC (Unexill 4l 43).
e Communication distance: 1,000m in the open space (i siadl (Sl i Jlu )Y dilu),
e Serial baud rate: 1.2Kbps to 115.2Kbps (default 9.6Kbps) (< slxall Ja5 4c ),
e Receiving sensitivity: -117dBm to -100 dB m (sbea seall dius Jusin) dpulus),
e Transmit power: -1dBm to 20dBm (43 sixll 5 yaall),
e Interface protocol: UART/TTL (dadadlly (alall Juai¥) J S5 5 50).

e Operating temperature: -40° to +85° (Ll sa 3l 48 Jaad (oAl Jan 6ll 3,1 jal) & y0),

.(3.0-5.0) volt DC e Jemy 525 (5) AL mage g8 LSi jall #ls &l jadll W

Sy (3.7 volt 2000 marh)leslica) se a sl cad & jday JMS (pe s pall e dndad 4333y
Al e o€ Qi sall 3¢l oail daxsiud) (power bank) oe s3salal 3 ylall aladiuly lgisd
5l g i JLAa) ax Jesil) A1 (soft switch) Jaedd Zlise a5 gy il Leieli€y Aliaial)
3sa sy Oleall Glaa g aadl (plastic cover) wuall (Sawdll G saiall (e sy Lyl s leall
bbis =gy (6) IS5 (% 100 - % 0) Oe daxiall 4y el il Gl gluse o A3 s DYV
2Sall Q) 5l Jay
148l Lgbuald g Ay pail g dpasSal) 800 (9 SN Slgad) (B (quudall) Al Guayal) 3 ydla Jas B 58

OSars 31 laall el Canlall 8 3 ) e xe JuaiVL el sal 3 ga sall Jusyall Sleall oy

Sleall iy sl elld Jyy cae Y JSE AU Cilgan sl elae Y (o258 IS Lial 4y il saa 1) DA
DL DA e Al mlial) da gl )5 aal e larally @lld Qi Gan il e D sl J sendll
251 @y (ch-01) sl Je aiaa o a8 Sleadl g o201 lea 28 (A (identifier) e o e
Jiad (A) JsY) el sal Jsenall Jusjall Sleadl (& milaall da o) Aoy s ¢ ¥ 8 1S (433.4)
ol (1) a8 Jsaall 3 LSy S0 Y Co e 7 lide S
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B eV IS e Ju ol maldal) Aa gl B Uidall B9 G jrall g (e D) 81 50 G (1) B Joaa
(A) Jo¥) quaall a1 Jganall jlgd)

s < mal)
Lidall : e
identifier

| 1 1 1 ol pa
| 2 2 2 adlaad el
3 3 3 adlaall e
4 4 4 bl e
5 5 5 adlial) e
6 6 6 L sl )
7 7 7 gl o)
| 8 8 8 sl e ||
| o 9 9 bl o3|
10 10 10 aalgadl =3
11 11 11 palgad) o)
12 12 1 Ligay) e
13 13 2 Lliay) ced)
| 14 14 3bigayl e |
| 15 15 4 bgay) e |
16 16 5 Lbaay) e ]

Ciyre e IS Jiad (B) G cpnal 5l Jgamall dupall Sleall 3 ol da gl daa py o3 Gl

3l (2) o) dsaadl (3 LS5 (A) el ol e e 4iady S5 Y(identifier)

el eV Js e Ju i) piliall da gl 8 Uikl a8 )9 i rall g (e D) a8l ga (i (2) B o
(B) @m\ Gdal) oAl J gaaall

1 ol gl
2 adlaal) el
3 gdlaad) e
4 @i e
5 gdlal) oS
6 Jam gl DU
7 gl U

8 L gl e
0 Jau gd) DU
10 palgadl =3
11 aalgadl 3
1 Llday) e
2 Llday) e
3 Llayl e
4 LliaY) e
5 blialy) e
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Al 2L aliall Jleadl a8l apill 3 LA Jead ALY 3 LA Jla b WIEE Slealdl Jaay JLEAY) die
vl iy Jia¥s @ Al ot pe Jial gl e B 4 e dexy gla) ) shle i g 3 LEY)
Al (B (5 all malill J8 e puds (Digital) 4sd ) 30 LS ~ildall da gl 8 maldall aa) e
alall 54 5 (identifier) <_=all JLEAS Arduino pro mini g s o« Microprocessor G2l
HC-12 ¢ s (Transceiver ) dws ¥l saa s () du i 255 (B) s Leine 4giill dpad 55l 2 5
S Ol 2 e plaas dem zlike Y LAY dlee sl (el e ledlusb asil
ol S o Al Al e darall die 5 e paddl Jl)) Lke s e ANl (orange LED)
el e sal Jsanall licall Sleall Sl a1 Gijeal cilaglad) Jlajl (K15 Ailud) el
o) gllaall 13 Aaa s iy 3l Jac 5 Sk (alall el pall S 5 5 e pall U (e dae Jaal 5
Arduino ) ¢ & (Microprocessor ) G#all mlaal saa 5 Jiay odef (3) JSall 5 saasall itds gl
Aldalgo K3 a5 aaall yaia =llas a5 ¢(pPro mini

My e Sl A e sall I LSLY degleddl Jlajl (HC-12)dwe ) saa g Jead
100 s—8 el il e gl o3¢y alalls (Ch 01) sV skl 23 55 58 5 (433.4 MHZ)
Jexil Jus pall Jleall (8 Leiaa n &3 (Transceiver) JduiusS 5 Ju S Jeal 32a 4l 024 (channel)
S3 a3 g 5an gl) o3a pua gy e (4) JSAl 5 38l sllaall 8 L siadll Slead) maliye A (e Jus S
Al gzl 5

(3.7 volt 1000 ma/h) Wiliwal sa a sl i 4 jUay A (e Juepall e Aadad 35035 2
Ll e 058 dilisall 5 3ea) il deriiudl (power bank) e s3salall 55l aladinly s i
D3y JLaa) aey Jeaild 3 (sOft Switch) Jsadi #lde asa gy (adll Lgtel€y Aliaiall 4l
Oleall Glas 5 aeaidl (plastic cover) seall (Sl G gaiall (e 53EY) Loyl 5 Sleall 40l
(% 100 - % 0) e daiall 4 jUanll i Sl ghse G 43 gea YYD 2929

(Keypad 4x4) dwsh da gl ) 3¥) da gl
448 clia) gall
Features ) jsaall;
1- Ultra-thin design 4l cass s,
2- Adhesive backing @=Y eeo,
3- Excellent price/performance ratio. s lies ¢l / yru dus
4- Easy interface to any microcontroller.aSaia Y dlgw dgal s .
5- microcontrollers.dadall JSaill Slaa g
Key Specifications :dwwi i cliual gall
1- Maximum Rating: 24 VDC, 30 MA. sl e 30 ¢ jaie i & 4 24 :iyial oall |
2- Interface: 8-pin access to 4x4 matrix 4x4 ddsias N 405 8 Jsas ideals
3- Operating temperature: 32 to 122 °F <ulg b a2 122 I 32 il 3] ja da o
(0 t0 50°C)(4: 52 i 2 50 ) 0)
4- Dimensions:xY)
- Keypad, 2.7 x 3.0in (6.9 x 7.6 cm)(a~ 7.6 x 6.9) <lwa 3.0 x 2.7 ilia da gl
— Cable: 0.78 x 3.5in (2.0 x 8.8 cm)(a~ 8.8 x 2.0) ©lws: 3.5 x 0.78 : IS,
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Keypad Jad cis

o A ghae milie da gl a5 ol Slea 2 Keypad 4l oY) e 4500 aladial o3
Slead oY c¥ls gl sl dn iy Cign day gl e i je A gheadl) ilie da gl a33000 5 s
aa)y Ciny Aliaie 3aal5 4led ae i ) 2ag pUte JS Cnd LSaia (558 L Bale 5 «Chuadll
OsST Jah Aad ) Mlia (8) = ) g 50 (00 diasi Al e (g iaty aals 2 geny duale AY) Cajlall
Y1- Gusn - g oAl A adlisall S (0 2500 5 Caia S milie Jua s o )58 1Al (16) (e
Laday i 53 )WL Ledbay) oy ¢ X1-X4 2eeY) (585 Laie cdgball b aSaill Cuilay ense 58 WS Y4
ALl (identifier) Caymall 5 #lde 5 53 IS ansall Jsha ey 1,51 Gle g5,V daa s o
Gl Jleas clisSe b o ging ) Sy Geaiall e Wil Leaay ahy plide JS
PSadl) Baa s bl A pdal) Aealsll 13k UsSa 1535 (16) (e sSall ilial) A ) i gy d s yiSIY)
cliplaill (je de siia de gana b peiliall da gl S il Ay 8yl el Beadl acall i g LS il
¥ 508 (B s AY) el (Bl gisa YL QY1 Aa gl oy day A g (8) A8, IS
ol
-4l Lelualdl g duy jaill g dsasgal) B A g S Slgad) (8 alicwall B ila Jus B S8

S (e 4t LA 25y o ANl sall e Al jall A3k 5eSU A sall 230G aliwall Jleall & 53
QS ALl HC-12 sas 0l DA (e 2 e e DU ) e S e Jaal sl (3 81 o jae ) 31l

(channel) 31 Je e Al Jgane alie Jlea S 42 o3 (receiver) JdiiueS Jead A

) A lelals GlId aay o g8y 5 daad ) 3 LA I dalieall 454 56 Aa gall Jy 53 s 5 (Ch 01) (8 B2al
Alhg e g o € (Al 408 3 sa gl alill YA (2 s8d microprocessor Gl el Mlis

laall o siand oSal) 3 L) Jiay (identifier) <oxe o Ggial Gl A jall Claslaall Gandy el

Y A<y (RED LED) sea) ysua 5L luas 5320 4l 56S 5Ll I G )l 5 L3 Jysaly

BSa ae dual sill 4w 3 L0 elllia calS Wl Jigy zla) Hshble 238 e dexy BC337 ) sin 3
5L Jasaty mllaall o ghnsd aliusall Slgadl o8l 8180 Coyra Jih dalival) 5 LAY il 13 Ll a1l

s il () bad IS5 (BLUE LED) (L)) s 53 e (5335 4l 1S 531 ) 4l )
B Al e pe sl gill 4 3L iy CilS Wl Jigh zla ) ) shle 30l8 e Jazy 3lIbC337

(35 (6) 4 Bl

(9) Jsill 5 Attiny85 ¢ s (=« microprocessor _raall dall mllaall sas 5 Jiay slial JS)
.(Attiny85)¢ s (= microprocessor _radll 38l mllaall 3as g i
ot gllaall 13gd Ayl Caual gall

e 8bit data bus (< 8 «wlily JiU),

e EEPROM =8K Bit (zeti_al 5_513).

e Frequency = 8 M bhit/sec (22_4)).

e Input/output Port =6(z sl s Jalaal axe),

e Operating voltage = (2.7-5.5) volt (fuxill 44l &),

e DC Current = 2000 mA (<llgiuall Lall),

[(3.0-5.0) VoIt DC (e dexy s 5 odlel (5) ISl ran g 58 LiSi piall zla il & padll Lol
aleainl 5 (3.7 VOLT ...2000 ma/h) s 13 o sl & o8 a4y ey e alival) 3 il (5325
Alieiall 4l Wby 3l i sall 53¢l il axiiuall (power bank) oe 33 salall iy el o 5 53l
Sleadl el gin 8 Jaal an Jead) A1 (SOft switch) e olite s oadlly Lol
Ayl a5 «JSS Jleall Glaa g st (plastic cover) weall Sondlll @ gaiall (e 3aldiuY)
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el sal dayy Aoy A s (10) K35 (% 100 - % 25) el oad s sive e VA LED
Lpaatl) 530 g IV leal) il sine pan o 5 caa¥) e M U8 e A senadl Jiia) 5 il
Bylay aSall B (e A ganall a5 Ol W) 3 5300) (e Calgall auall aaill 5,8 daal 8 Ay il
e 8 e A genall JLELLY) 3 510) 5 (232 (A+B) el Ji (e A gasall o4 g Al LY
e sy Jll aall
GSas o Ll DA e lelan (Sas 9% 8 50 s Ll DA (e Ledle (S5 daiis 3 ((32)
(29 -28) @b, Hsall A (e elld ddaadla
il (o3 il 558 Aol (B o )5 e 510 (A Slgally Jandl A
rasall Gme D adil) 3 S B jlaa (B Aaladiin 1Y )

A,y ApaSatll 50 g IV leall e 4 alaldl dadadll 5 jlall aSa Jany 31 el ey U
s oan Al sall B jilally bl e da g all Ju )Y Slea 85 Al o sl e DU a8 3 S Al
5590) aae DL dalald) dadadl) ay )y 8 Liagl iy g cony A5 _ilall ()5S 5 W) jaiall Cun 8 4z
(16) Leie ¢ 35 STV Slgall e dakd (32) Waae Jldly agueV e el DS 8 (e (JLEiaY)
Ao bl el )l LS (8 ana¥) e U oy (8 Cudly g agld e LIl a5 (B) G2all (16) 5 (A) Gl
Gl dakad Lol (ilite (a5 53 BeaY ddaul s Gy alae ol ja IS e 2l dada () (S5 4, 50l
dadadl) dnal () S5 J gV (Ba 8l o yaed Baal g Amdad (ya jaall (e 2al g IS (sl (5 5SE (DL Y B00) oo
die 5 ddsla o dalal ey 5l 0l Lelas (580 ¢ (B) dadadll 450l 055 SU 3 58l e ¢(A)
sl g JuEiuly oSall (sal 2 5a gall Slead) Jansd b jileay 31 lall aSall oy Caalll oy g alal) s
A aall deany Jlu ¥ oLl (8 chayaall eliadll () Ll ) oy a5 Led 5ile aay Al ) A g0 () Al s
Al canall (5o M aa Al Jisall 3 el 15 ilall da se o plad e AVa aSall Glea i zla )
Jasad o LeaDliul die 5 3l laall aSa (e paalay) Calite o agaien auall (e D13 jea) J8 (e Ledliin
dodi (Ao Jexiy (RED LED) e s 5 )81 zlian (5228 43k 58 5 L) () Al )l 4 sl
Anyy ¢ Adllaa o) Chgan die 5B jluall Ty aSall gl ¢ anall Cpae M pes 4 g crla & jadl)
5Ly 315! MR e aall e DU 4t ¢ Cla gall Juiind 5 Jlu ) Adee 3ale) oy oSal) 5 jila
sl e W aal ae Jual il 8 ol ey die 580 jluall s o1 (138 5 ¢ eal) junall Zluadll
Jexh oo U elly iy o2 45 ) gay Al dadadl) 3 eiliall da gl 8 0 g sall 530 e araally o 3y
o Al A gall oy sa e DU 8L G yrall LeaDUind die 5 ana) oo DU (5l 53 s gl 5 3l
O 3aYL zla )l sl @ yadl lay s (BLUE LED) GUJ) s 5L #luas (335 3500 4S5 L
Alaall ) ST 138 5 el Caild A3 ol YY) Glamy a5 5 4y el (O maY) e D) (i jacd
aSall) yriedadll Al pall dn gall saa o)) Lale ¢ AY) e 5 DAY (o jaall ae il gl JUiind 5 Jls
adall el da) paan chadd da sall ) Giner i (100) ) daay Sl a5 (adll
rasall (e DU adal) B ST Ay il Baa gl) B daladin 1Ll

aiily ey Leie 5 Ay il Bas 51l VA 5 _jilall (enmial) Ll oSl Slen o Jlen o o) dasy
A o5 e M aes 4iid 5 ilall axiiuy 418 e laa Cllaadle gyl 5l 4l 5l o paill Tadd e laall
Ly 5 el Jlu )l e padiun adld Gald dua 55 () Zling 435S Game ae Y 4 (8 )l A
A geatall (e S aall ) asing cae D) &l (Identifier) s Jia L;SJ\ Cljé.d\ e
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reidabll) 4
ALl 3andtial) Gleall J8 (e JalSSall Sleadl 138 andiuy
Aol Clas gl DA 48 el clladladll 8 Al 1 ol (5,58 -1
435 iy jlae alati A1 (Aaleall 5 LIS 5 Cllaalall) e LSV Gl all 5 ladll Cilaiia g 3S) 5 -2
ol e U 3 Al dpen )
Ay agll g 4 siall) diblic prea & Cillailaall 4l HL) Glalll (3 8 aiay (g3l ald) (5 50 (38 -3
Gy 4ie Aot )l Bafiall dgall yiag 3 anall ClalY (5 38 el AtV Ledde oyl G (dallaidl
(D) Callall 138 ae (38 yall agiiS
) Cpnae S sl 5 ,SY (558 Lol ) lalill JS U8 (e dwladid Sy LS -4

i) S jias -5
(s Bac G naay (g ST Slead) s sy
ol e DU 5 G paall 5 dalid) aSa J8 (e aaladiil A gen -1
2 Omoall Clgan 538 )la) 5 228858 31 Jlae maSad 3 Y (55 A8 Slea (35 5SIY) Sleall 13 aay -2
(B35 oo s ge S el 5 aSall e auall (e S Jaal 531 Al 3,83 Ay il Clas 5 51l
S Cmorall s a8l Slea Jla ) Gila g o JAN 50 2 4l elaadl JLaty) e dail) 3 all -3
DAY ol ae ol e Jal
eelall & s 8l cleaall o glia -4
(-40° t0 +85° )= i lgaal g3 5 plall 4 Jaad (oAl Jans 5l 3 ) jall ds 0 -5
e (100) = 6 Ly sy Juai¥) ey -6
Alle el g3 Akl Qs -7
Ade Jaliadl g alas g 4lss A ges -8
eaal) e Sy Ga el 5 Aalll aSa 8 (e daladind die Al g Y] (g paic jig -0
8 Aalidl aSa U8 (e aill 5 S il jlaa 50l ddee 8 axxie aladiul 4] aaadl S5 SN leall ()
el (el e ) drandl 28V ganie 2l Cilgan ) oyl (a3l G saall 5 cdpasSalll 5 laY)
Aol Cilas ol IS Lagf 9 51 jlall JDA agie 4y peadl ] 5 <l giusall

(28) 5550 4de Aas (s3e Agn) Fals (L (2020/2/16) (& (23) 230 (53 S / ocll el (5 38 5l 1l sV / 581 o) el Auael 1 Sl L
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r(Alaall palic) cilele Y -6
b leilea gllae (leall yalie) Wileled) o
) Jo¥) Alaal) juais -1
(61) 3,5
dakad e 3 jlie s g Bl lal) ala ad Jgaaall oY1 Jlaw ¥ g JoY) Alaad) juaie M) 5 LA -2
syl saal
lu Bash e Osis Sl 138 Jaly (whistle) aSall 5 ila e e jiva o 5 S0k (1
LR TSR
S Aliall 3as 6l 3 5 (@nalogy) Asbilad 3 L) ) Leb gty 4 puall 3 LAY 5SS sy (2
O s a8 g A seall 5 LA HSeS aadid | m 393 ¢ st AllSia 350 e (g5
& Bl o3a = jaa day g ¢(3 -5) volt DC
el 138 dss o35 «(Arduino pro mini) g s° (= (Microprocessor) G2 zllaall saa 5 (3
DS Ban g (e A geal) Al jgSI As sall aDlily Aliaial) saanal) Cailda gl o il Balall Jae 3 Séy
Jiaiall U202l 45 gaall lan i) ) ey i Jae g ALa1A da sall 23 5 Ol a5y 5 ALl & suall
Jee &35 (3.7-5.0) KHZ o sl 33 alall aa 3 s o3 3853 j8lall 2a 31 jlaliall il
Anlie Qigea Badys Lot 3 jilall 2o 5 (al8Y malill Gea (SOftware) e JSi il
5 AN Byl g dad ) daslee Jusyl aly Gigeall 3555 2ie ((Jaw) (70 -110 dB) -
i W sas s ) 5 jilall Cgen 2 s g Oy
sl I LSy oSall 5 5L (identifier) sl daslae Jus by (HC-12)dwe Y1 s2a 5 Joxi (4
A yikall (01) slall 2 5 g8 5 (433.4 MHZ) 22545 (250) 4edll Jasd jpoa st A (4
Jtea) 13a 8 ALtaall g Al pal) adadl)
.(3.0-5.0) volt DC e Jemy s 5 jall zla I & adll (5
(3.7 volt  2000ma/h) Lileal sa o sl (il 4y jUay SIS (e Jupall e daad 3505 245 (6
O3S Gbsall 336l ol Laxsiual (power bank) o 53saldl 5 A aladiily leind g
JLA) axy Jeatill A1 (sOft SWitch) Juseid ZUe 3 sa 55 (il e iy Aliaial) 4l Wb 3
(plastic cover) suall Sl §saiall e sl Loa s Glead) ol ) i 3l i
-% 25) (o Aa el 4y el ek Gl slue Gl A s SYVD s Oleall Glas g aead]
(16 415 -14- 13 -12-11) Jsall I 50 elld AaaSle ¢S5 (% 100
Yy oY) dlaall jalie )3 LA -3
e Legia baal 5 JS allii (B oyl dakad) 5 (A el dadad) (yindad (e 3 jle
) (16) easilia 222 (Keypad 4x4) 1,3 dasl (1
.(Arduino pro mini) ¢ s = (Microprocessor) &8 gllaall s2a 55 (2
3 (identifier) —azall 4aslaa Juabh HC-12 g5 (Transceiver) Jws ¥ 3as 5 (3
(4 Jusal sil) 31yl oo SUL Aalall) Aall Jasd a5 IS (e sall ) LSLLY ol
18 (8 Aldiaally Aluyall aaill G AS il (01) 3Ll 235 s (433.4 MHZ) 2545
O]
Al o jad kel T e e YAl o0l WS o (4
(3.7 volt 2000ma/h)\ilisal sa a sl a4 ey A (e Juspall Jlga dadal 43025 o3 (5
(SOft Jsiii Zlide o (5 53 3l (power bank) o 53 salall 5 yilall aladiuly  Lgiad iy
Dall S 3 saiall ¢ Oleall Al i 6l 5 Jlaa) aa Jexild 30 switch)
Ol iy s (a8 Aad ) A suia YV 2 5a 5 5 ¢ Jlgadl Dlaa s sl (plastic  cover)
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=19 18 -17) Lsall Bla e ld ddaadle §S5 (% 100 -% 0) (= A iall 4 jladl)
(22 -21 20
dakid (32) e 3oke sy Jdo¥) Alaal) paic I 5 LG -4
2y (01) saaly 3 25 e das e (receiver) diindS dead Al (HC-12) saadll (1
Axad )l 5 LaY) il 4 A (identifier) <iome e JS1 3 (MHZ) (433.4)
(Attiny85) & 51 (= (Microprocessor)Bal allaal dilie asl ) Lllaly <) sy 258 (2
) Al 3LV Jysay pellaall Ak 5 ¢ g (Ao S (g1 48 3 g sl aliall A (e a5
(S 400 S 3 LA
ASall s jila Cayaad (3ildas 3l Cayad) Jls 8 1l jea) 21 (3
eyl Gl dxe Jual il 3l e Gojral Gitae 300 Gopmall s i sl 530 A (4
A sl
ke Jexy bC337 st 3l 5 ) (5
B e (16) oy (gm0 (0 peall e U 4l ) 65 A3 B0l Jigy mla ) ioa & e Jiadis (6
Bkl a1 48 53 3 81 s JS canldl & (53 sall (B) 1 (A) ool sl
S5 (% 100 -% 25) = A il Ay laall il Ol gise (pi 4 g GV 25 55 (7
(30- 29 — 28- 27 -26 -25 -24 -23) a8, J seall JIA (e el Aadle
AasSaill 5 )la3 5 SN Sleall il fine g a8 M Jda¥) Llaal) yaie I3 LA -5
oSl V) Ol 1 35802) (e calgall ol s aSall ga anall (i S ol il a8 5 S Fuad Ay il
ISV (32) 220 auall (e S ool JUia¥) 3 5313) 5 ((2) 222 caaall ool A6 Jla ¥ 5 ilas (1) 2ae
IUA e Lelen s Lsay laiy s ol A (e Lgile Sy A 8 (adad (16) (38
b a5 (61 =60 -59) A8 ) pall s cxy diad
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