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Abstract

This project presents about wireless sensor networks, by the concept of this project
which came from the sensor installation’s problem in areas that are difficult to wire and the
wiring cost are expensive. A solution of this problem is replaced a wiring with the wireless
network, emerged up as the wireless sensor network. The principle of wireless sensors in lhis
projecl are every sensor will send dala lo nexl sensor with the wireless signal and data will be
sent 1o the every next sensor until the data has arrived Gate way, connections of the computer.
All information will be stored and shown by the web application Ihat we arc able to view them
from anywhere via the website. In addition, a sensor built in this project has been designed o be

energy saving, by applying a function lo use the Sleep mode to save cosls.
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2.9 BANNSINNNUBIII03 [7]
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2.9.5 lodul5usefuisand MAX 232
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1

Features
* High Performance, Low Power AVR® B-Bit Microcontroller
* Advanced RISC Architecture
— 131 Powerful Instructions — Most Single Clock Cycle Execution
~ 32 x B General Purpose Working Registers
— Fully Stalic Operation
— Up 1o 24 MIPS Throughput at 24 MHz
- On-chip 2-cycle Multiplier
* Non-volatile Program and Data Memories
— #/8/16X Bytes of In-System Self-Programmable Flash {ATmepadB/BB/168}
Endurance: 10,000 Write/Erase Cycles
— Dpticnal Boot Code Section wilh Independent Lock Bits
In-System Programming by On-chip Boot Program
True Read-While-Wrile Operation
— 25615121512 Bytes EEPROM [ATmegadB/88/168)
Endurance: 100,000 WriteJErase Cycles
— 512HKHK Byte Internal SRAM (ATmegad8/88/168)
~ Programming Lock for Software Security
* Peripheral Features .
~ Two B-bit Timer/iCounters with Separate Prescaler and Compare Mod
— One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode
Reat Time Counfer with Separate Oscillator
Six PWWM Channels
— B-channe!l 10-bit ADC in TQFP and MLF pachkape
— §-channe! 10-bit ADC in PDIP Pachage
— Programmable Serial USART
— Master/Slave 5PI Serial Interface
— Byte-oriented 2-wire Sevial Interface
— Programmable Watchdog Timer with Separate On-chip Oscillator
— On-chip Analog Comparator
— Interrupt and Wake-up on Pin Change
* Special Microcontroller Features
— Power-on Reset and Programmable Brown-cut Detection
— Internal Calibrated Oscillator
— External and Internal Interrupt Sources
- Five Sleep Modes: kle, ADC Noise Reduction, Power-save, Power-down, and
Standby
* 10 and Pachages
- 23 Programmable VO Lines
— 2B-pin PDIP, 32Head TQFF and 32-pad MLF
* Qperating Yoltage:
— 1.8 - 5.5V for ATmegad8V/A8VHESV
— 2.7 -5.5V for ATmegadbigsli68
* Temperature Range:
— -40°C to 85°C
* Speed Grade:
— ATmegaiBV/BSVHEBY: D -6 MHz @ 1.8 -55Y,0 - 12 MHz @ 2.7 - 5.5V
— ATmepadR/BE/168:0 - 12 MHz @ 2.7 - 5.5V, 0-24 MHz @ 4.5 - 5.5V
* Low Power Consumption
— Aclive Mode:
1 MHz, 1 8Y: 240pA
32 kHz, 1.8Y: 15pA {including Oscillator)
— Power-down Mode:
01pA at 1.8Y

1



Pin Configurations

Figure 1. Pinout ATmega48/88/188
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TeaIDUAUDI T HINGAY 17805
L7800
1S7 SERIES

POSITIVE VOLTAGE REGULATORS

OUTPUT CURRENT TC 1.54
OUTPUT VOLTACES OF 5:52: 6; 8: 3.5; 0;

a . . - r /-\\
10. 12; 15, 18; 24V <o

s THFRMAI OVFRI CAD PROTFCTION
a8 SHORT CIRCUIT PROTECTION
» QUTPUT TRANSITION SOA PROTECTION \\

\\\
DESCRIPTION \%

The L78IC sencs o lhrcelcrminal  pasitive T0.220FP
regulaicrs is zvallatle i TO-220, TO-220FF, gLis T10.220FM
TO220FM, TO-3 and NDPAK parckages anc
several iixed owtput vollages, making luselulin 5
wide range of applicalions. These iegulduis can
provide local on-card regulalion, eliminaling the
distibution problems asseciaed with s'ngle point _— ?
regulation. Each lypz employs intemal current &
hmiing, themmal shut-down and <sale ares _U—[r
pmtection, making it essanfially indestiniclible [f
adcguale hcat sinking i5 providee, they can
deliver over 1A oulpu: culrent Although gesignac

D2PAK 103

pamarily as fxed voltage repulators, these
dev ces can be used 'wrh exlernal components 1o
ublain adjustable vullage dnd cuirents.
Figure 1: Schematic Diagram
WRUT SERES CUTA
[I=3 —— ey PSS O
ELEMENT
QURAIENT 304
]
SLATNG RIFERENCE ERROR
VOLTASE AR FIER
THERM h
PROTETION
1 G0
&- FSha 0’
Rev. 12

Novemwber 2004 1134




L7800 SERIES

90

Table 1: Absolute Maximum Ratings

Symbol Parameler Value Unit

v, DC Inpud Voltage forVo=51w 18Y 35 v
for Vo= 20 4V 40
o Outpa Ciirent Interally Limited
Prot Power Dssipation Intemelly Linuted
Tog Storage Temperauie Range £51c 150 ‘C
1 Operalng Junciion Temperatu-e | lor LTE00 -551¢ 150 «c
ty Rance for L7800C Do 150

Absolule Maximum Ralings are those valies beyond which damage Ic the devite may ocowr. Funcional opeaton under thesz tordiion iy

nct g lied.

Table 2: Therma! Data

Symbol Parameter D'PAK | T0-220 |TO220FP|TO-220FM | TO3  Unit
Rm-_m Therrial Resistance Juncion-case Max 4 b b b 4 UM
Repj-sen thnd Resistance Jupcton ombicnl 625 50 80 50 5 SCAN
Figure 2; Schematic Diagrom
¥ + ¢ ' 4 OIN
[I]m s 14) 9 RN
(¢1) Q9 D2
9 J‘Gm
4 Q)2 '\
fre “‘D“Rn a7
N 5
J/' A
RS A R
0&" o 1 —{0UT
an 06
as
RE&
0
5 H R16
L—__'én
Am 1 2!
1
7 ,__.I
04 ‘1]'“9
(¢} ] (' ¥} Q)
R10 3 14
T S-1985) i
1S7]
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L7800 SERIES
Figure 3: Connection Dlagram (lop view)
— 111 1) [ —: 1) (14
O T GROUND O [ ~—~———— 5R0UND
[ — ) [e—T )
CHo57 1) CI0H0
TO-220 (Any Type) TO-220FPITO-220FM
A\
—— QUTPUT
GND ]
1 INPUT
N\
PL11920
DZPAK (Any Type) 703
Table 3: Order Codes
2|
10220 TO220 | T0220 | p2PAK D7PAK
TYPE TO220F7 [ TO-220FM TO3
(NType)  (CType) | EType) {(ATyp))| R
L78)F L7805~
L7805C | L7TB05CY  L7B050-V | L7BOECYT [L7E05CD2T [L7805C-D2TR| L7E05CP | L7B05CF  L7BOSCT
L7862C | L7852CYV L7E52CD2T L7€52CP | L7852CF  L7852CT
L78)¢ L7806~
L7806C | L7806CY  L78(6CV L7£06CD2T L7€06CP | L7BOSCF  L7B06CT
Li81e L78087
L7808C | L7808CV L73(8CV L7€08CD2T L7E08CP | L7E08CF  L780SCT
L7885C | L7835CV L7€85CD2T L7€85CP | L7€35CF  L7885CT
L7809C | L7809CV 178090V L7€03CD2T L7E09CP | L709CF  L780SCT
L7810C | L7B10CV L7€10CD2T L7E10CP
L7817 178127
L7812C | L7812CY 178120V L7€12CD2T L7E12CP | L72126F LIB12CT
L7sie 178157
L7815C | L7815CY L7815CY L7E15CD2T L7E15CP | L7815CF  L7815CT
L7818 L78187
L7818C | L7BI8CY L7£18C02T L7E18CP | L7818CF  L7818CT
L782c L78207
L7820C | L7&20CV L7€20CD2T L7€20CP | L7620CF L7820CT
L7824 L78247
L7824C | L7&dCV L7€24CD2T L7€24CP | L7824CF  L7B24CT

{*} Avaliable in “ape & Resl wilh the suffic TR,

91



Figure 4: Application Circuits

0 Loexx P
Vi Ci
0.33uF OJpEI-
’ 5-2709)2
TEST CIRCUITS
Figure &: DC Parameter
c>———:]:r—1 L7exx |
Vi Cj 3 Co Vo
0.33uF 0.1pq-
$-2709/12

Figure 6: Load Regulation

O——  L78XX
3
Vi
0.33uF
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Table 6; Electrical Characteristics OF L7808 (refer ‘o the test circuits, T

In =500 mA, G = 0.33 pF, G = 0.1 JF urless otherwise specified).

=05

lo 150°C, Y= 14V,

93

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vo  [Outpul Vokage T)=2°C | TR
Vo  |Output Volage lo=5mAto1A  Pp<t1bW 16 | 6 | 84 | ¥

Vi=115023V
Vo) |Line Regulation Vi= 105025V T,226°C B | nV
V=it TV Ty=25°C A0
aVol') |Luad Regulaicn lo-5uAlo15A Ty- 25 00 | v
lo=25010 750 mA T;=2%C 40
L, |Quiescent Conent T,=%°C 6 | m
Aly  |Quiestent Currant Change [lo=bmAto1A 05 | mA
V- 1151025V 08

AV/AT | Output Yotage Drilt lp=5mA 1 mvi°C
eN  |Oulpul Nose Volage B =10Hz to * 0JKHz T,=%'C 40 | nwWp
SVE {Supply Vokage Rejaction  |V,= 11510215V f=120H: 62 d3
Vy  |Dmpout Voliage lp=1A ~y=25C 2 |25 | Y
Rg  |Output Resistance f=1KHz ‘B m
he  [Stor Circuit Current Vi=3hy =25°C 0l 12 ] A
by Stoit Circuit Poak Current |T)= 26°C 13 | 22 1 3} A

{"yLoad and nz reguiation are epecified at constani junction femparature. Changes in'V- due o heating effzcls must be teken nlo scoount
ey alely. Pubse besliog wih low duly syde ks used:



L7800 SERIES
T0-220 (A TYPE) MECHANICAL DATA
DIM. mmn. Inch
MIN. TYP MAX. MIN, TYP. MAX.
A 4.40 460 0173 0.101
b 0.61 038 0.024 0.034
b1 1.15 170 0.045 0.067
[4 049 0.70 0.019 0.027
D 1525 1675 0.600 0.620
E 10.0 ie.d40 0.393 0.400
24 217 0.094 0.106
el 4.95 515 0.194 0.203
F 1.23 132 0.048 0.051
H1 62 66 0.244 0.260
J1 240 2792 0.094 0.107
L 130 140 0.51 0.651
11 345 393 137 1 1k4
L20 16.4 0.645
L30 289 1.138
4P 375 3856 0.147 0.151
Q 265 295 0.104 0.116
—_—— A ——
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£ / F
/AN e R
A ] [
o
] 1
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4
I | 1 t ~/
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sazPsnved TN ey LM1117T

ﬂ Natlional une 2004
Semiconducior

LM1117/LM1117]

800mA Low-Dropout Linear Regulator

General Description Features

The LMi117 is & series of low dvopout voltege rmguisiors W Availble 1 .6V, 2.5V, 285V, 3.3V, 5V, and Adjstable
with a dropoul of 1:2V a B00omA of Joad cument. 1t has the Versons
same pin-oul as Nafional Samiooiducior's industry stendard  » Space Saving SOT-223 and LLP Packeges

LM317. » Current Lirmiing and Thermna! Protaction

The LM1117 s aveable in an adjustable version, whthcan  » Outpul Cunes BODMA
ae1 the oulpul voltage fom 125Y o 13.8Y with only w0 m Line Regulation 0.2% {Max)
enama) resisiors. In addivon, it is Blso avaliable n fve foed  w Load Begulabon 1.4% {Max)
vohoges, 1.8V, 2.5V, 285V, 3.3V, and 5V. = Tetmpemtre Range

The LM 1117 ofters current bmiting and thermal shutdown. ks — LMz oCw 25C
circui inchades B Zener immed bandgap relerence 1o &5~ —UM1EA —40C o 125°C

sure outpad voliage acowrsey 10 within T1%.
The LMI117 soie6 i avelabla in LLP, TO-283, 507-223, App"ca“ong
T0-220, and TO-252 [-PAK packages. A mnimum of 100F o 2ov yat 1y 8052 Active Terminati
antalum capacior i required &t te olitput io wmpiove the » Post Heguitior bor Switching DCMC Comverter
nensenl iegpose and stabdity. = High Eice o -

» Baiery Charger

w Batiery Powerpd Instrumentabon

Typical Application
Active Terminator tor SC51-2 Bus
1ion
4
11
LM 117 -1.F} 1o
‘J-_’.For\./c _L " o _l_ whe e Y
LMD
e 4,759 TO N T
T Tl TR

Fixed Output Regulator
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2% ]

© 2004 Hatonal Semioanducior Coporation DS 100019 wwanobonglrom

Jole|nbay Jesuiq Inodoiq-moT YWoos IZLLLWT/ZLELINT



Block Diagram
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Hos 2 The pasmars power Sskuson b s ndim of 1 L8 ad Ty The manbam Abosbis possl dujpabn of Sy anikcnt lerpaahrs b
Pn-nwrgunummuwm%mnmm

Hole & Fur lRelng poponen, EBD was eqpbed using fuman body inidot, 1.5 I sorice with $00pF.

ok & Typical Vehes mpr tho ool Prcily | nonk.

Nole = Al ks om gemnkcod by keing o strisicof anolysh.

Ros 6 Lowd ard e ropgusiion s meered Bt (onsled joraon eom emperzhe.

P 7: Tha teopaul vilngo s T Npubiutp f faror il of which 179 dnat p5asos I Fop.Eks gsnsl i TS gl voftaga § b mosnred M 1o
ulpLt Wiltap han droppod 100mY T i naminat vahus cbieinod 3 Vi - Your » 15V
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Typlcal Performance Characterlsiics
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LM1117-ADJ Ripple Rejection ve. Current
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Typical Performance Characteristics (Cominued)
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Typical Performance Characterisiics (conimed)
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Applicatlon Note
1.0 Extemal Capacitors/Stablity

1.1 Inpul Bypass Capacitor
An inpul capacior is recommended. A 10yF iantalum on the
irput i & suitable input bypassing fot almoal all appliceions.
1.2 Adjuet Terminal Bypeas Capacitor
The adust tenrinal can be bypassed b ground with & by-
pass capecilor {Cpn,) I Mmprove ipple fejocton. This by-
pass capasiior prevents fpple kom being armplified as the
owput voltiage is inoeaesed. Al amy npple frequancy. the
impedance of tha Caa) should be less than A1 to prevent the
ripple from being ampfied:

V2a nsyne "Cam} < A
The B1 s (w resistor batween the output and the adjust pin
Its value is normally i tha rangs of 100-2000. For exampla,
with R1 -~ 1240 8nd |y = 120Hz, B Gy, shouid be >
1pF.
1.3 Ouiput Capacitor
The outpul capacilos & criical in maintaining regulator sta-
baty, and must meet the required conditions for both min-
mum amou of capacitance and ESA {Equivalent Series
Ragistance). The minimun oustput capacitance rqured by
the LM1117 is 10F, il 8 lamelum capecitor is used. Amy
inreasa ol the culput cepacimnee will merely improve the
loop sizhiity and transerk reeponse, Tha ESH of tha oupid
capackol shoulld renge batween 0.30 - 2201 In tha case ol
the adjusteble requiaiol, when the C,.p, is used, a lamger
ouwtput capacitance (22l @ntalum) © required.
2.0 Oulput Voliage
The LM1117 adusiable version develops & 125Y relerenca
vokspe. Vi, . botween the output and the adjusl taminal.
As shown in Fgre . Bis voltepe is apphed across resisiol
1 10 generals & constant current 11. The cunedt |y, rom
the adjst terminal could intoduce aimor to the output. But
simce Tl B very smak (80pA) compared with the 11 and vary
constant with fne and koad changea, the amor can be i
nored. The constant cument |1 than fiows drough e ouipu
sot resisior f17 and sets the outpt volage o the deaired
level
Fot fxed vohage devices, R and R2 are integrated insde
the devices.

LTI -A

< T o 201 o I { * "
hr gy,

10 ut L. l i
:[ ol X

L -~

Kl
Your = Vep 410 3 ¢ a2

Your

L..
|

Lt

FIGURE 1. Basic Adjueisble Regulstor

3.0 Load Regniation

The LM1117 reguistos the voltage that appears between ia
output end ground pins, of between ils output and adjst
;im.hsurecssm.lmrasislmmeanimujwesmmb
the vorage poross the load. To obiain the best load reguie-
ton, a few piecautons ee needed.

Figre 2, shows a typical epplication using & fored output
reguiate. The R} and M2 are the line redstances. It &
dhrrous thal the V, a.n B 1883 than the Ve, by the sum of
the volage drops along the Ine resisiances, n ihs case, the
Joar regulabon seen & the B, o, would be degreded from
the data sheel apecbeation. To improve this, the lad shoukd
ba ted direcily o the output terrinal on the positive side s
dwecdy tied to the ground terminal on the negative side.

www retonal com
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Application Note  (coninued)

L2120 B8P LYY

. LI
tn—]n Your
[c]4 <
Yo Ysap 2 Rean
a4 5}
Mann = Vogy - | (RITRIT]

YEREAY
FIGURE 2 Typical Application using Fixed Quiput
Regulalor

$¥hen the adustable reguiator is used (Fgre 5), the best

is obininad with the positive sde of the redstor
fi1 tied drectly b the ouipu! lefmiral o the regulakr rather
than near the boad. This efsninales fine drops lrom appearing
eflectivaly In serioa with the mjerpnce and degrading regy-
lation. For example, 8 5Y requiator with 0.050 reesiEnce
between the reguisior and Joad will have & bad mguistion
dua 1o kna resistance of 0.050 x |,. N A1 (-1250Q) Is conr
necied rear the boad, the eflective ire resisanoe wil be
0,050 {13A211) of in this case, it s 4 Gmes worse. In
eddition, the ground side of the resistor R2 can ba retwned
near the ground ol the Joad Yo provide emole ground sens-
ing end impiove load reguiation.

LYY - At

I

Yan fon

AD)

"
.: LTT1S

jr

ki7

Yop = Yerr (B12 REVSRL - B
Ll

FIGURE 3. Best Load Regulation uaing Adusisble
Cwtpur Regulator

4.0 Protection Diodes

Undar pormal oparation, the LM 1117 reguators do not need
aiy protection diode. With the adustable device, the intemal
esistance between the adpst and output termenals kmits ths
cwrent No diode & needed to divert the curmenl around tha
reguialol even with capadtor on the adjust emnnal The
adumst pin can kaks a ransier signal of +25V with respect 1o
When a owpul capacior i conneded 1o a reguistol and the
input 15 shoried ko ground, the ouliul capacitor wil diecharge
o the output of the requlator. The Eacharge tutrent de-
pends on the vale of the capeciior, the output voltage of the
reguiator, and mie of decreass of ¥y, In the L1117 mgu-
lators, the inamal diode between the output and nput pna
can withstand microsecond surge cuerends o 10A b 204

WMthngawpimpaclor(zmmuF) and
to ground, the reguiior

In thia case, an exiemal diods B reoormmendad between the
oulput and input pins o protect the regulsia, as shown in
Figure 4,

[EIY g

{opdionet}
It 7-abd
Y O— Yin Yeur | O Your
‘I'w 4 l
P
< Loy
1 ]: 100 pF
‘ L —
—L Cady S -
R
= =

FIGURE 4. Regulaior with Protsction Diode

5.0 Haaloink Requirements
When an imegrated ciouil operales with an appreciable
curtent, ite unchon lempesire 5 elevated. i s important o
quantify its thenmal limis in order 0 achieve acceptabla
performance and refabiliy. Thia [init is dedermined by aum-
mming the indivicual parts consisting ol & aenss of lempore-
ture risss rom B semiconducor Junction b the operating
amvinnmenl A one-dimensional steady-state model of ton-
duction heal benske is demanstated in Agure & The heal
geneiaied 21 the devica juncion Bows through the de o the
die atach pad, twough ha kead rama 1o the sterounding
case matarsl, o the privied choull boand, and eventualy o
the ambiem ervironment. Below & a fist of vanables tel
miry alfect the thermal resistance and in tum the need o1 3
heatsink.
RJC {Componem R CA (Applicution
Varinbles) Yariables)
Leadimme Sizp & Malenal Mounting Pad Size,
Materal, & Locabion

No. ol Conduciion Pins Ploamant of Mounting

Pad
Die Size PCR Size & Materal
Die Attach Material Treces Langth & Widh
Ho¥ing Compound Size  Adpcant Heal Sources
=nd Matenal

Volume ol Air

Armban Temperabe
Shaps of Mounting Pad

waenstional com
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Physical Dimenslons inches {mitimeters)
unlize3 otherwise noted
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S102108Av0d 19T HNUIRY MAX232

MAX232, MAX2321
DUAL E!A-232 DRIVERS/RECEIVERS
E£L5047]— FEBAUARY 1385 — REVISED OCTOBER 2102
Meet or Exceed TIAMELA-232-F and ITU MAX232___ D, DW, B, OR N2 PACKAGE
Recommendation V.28 MAxzs2t, ['?.Ogv\lﬂgv':)" PACKAGE
Operale With Single 5V Power Supply
Operate Up to 120 kbit's Ci+ % 1 Vee
TFwo Drivers and Two Receivers :-:ﬂ i § ?:q(?UT
+30-V Input Levels 2l 1N
Low Supply Current . . . 8 mA Typical c2{ls RIOUT
Designed to be Interchangeable With Ve[| & TiN
Maxim MAX232 T20UT[} 7 T2N
& ESD Protection Exceeds JESD 22 RNl e R20UT

— 2000-V Human-Body Model (At14-A)
® Applications
TIAJEIA-232-F
Battery-Powered Systems
Terminals
Modems
Computers

descriptionfordering information

The MAX232 is a dual drivedreceiver that includes a capacitive voliage generalor to supply EIA-232 voltage
Jevels from a single 5-V supply. Each receiver converts EIA-232 inputs o 5-V TTL/ICMOS levels. These
receivers have a typical threshold of 1.3V and a typical hysteresis of 0.5 V. and can accept :30-V inputs, Each
driver converis TTL/ICMOS inpul levels inlo ELA-232 levels. The driver, receiver, and volage-generator
functions are avallable as cells in the Texas Instuments LnASIC™ library.

ORDERING INFORMATION

ORDERABLE TOP-310E
Ta PACKAGE] PART HUMBER | MARKING
PO [N Twor WAETZR WAZIZN
" Twe WAZRD -
SO Fomanoreel | MAXZ32DR Xz
0CD70C
e MR DO
SOIC (DW) MAXZZ2
Tapeanaresl | MAXZIIDWR
EOR(NS) | Tapeandreel | MAMZXZNSR MANZR2
roP e | e TR WA
Tbe ARZ2I0
_ S04 D} MAXZ3H
—I0°C 1D 85°C Tapeandresl | MAXZRIDR
s0ic oWy | MAX23210¥¢ MANZI2Y
Tepeandreel | MAXZXZIDVM

1 padage orawings, Bandan packing quanies, thermal data, symbalizalon, al PCH oetign
quidslings are avakable A waw ¥ convse/package

Please be Fware Iat an Importan) nolice conceming avanabhty, standard wamanty, and use In ciiical appiicationg of
Texag Ingtrumen’s SAMICONDUCION Products and JECAMENs thereto Jppaars 3t the end of s dala sheel

LnASIC 15 a rademark of Tedas Instnumenis.

mlmuﬂlmmumu.::‘um Comright © 202, Reras insrumemy Inomorzed
%‘mﬂw—gmnmnm TEXAS
INSTRUMENTS

FosT OFPSE B s 53 @ DALLAS, TEWAS Pivwd



MAX232, MAX232)
DUAL EIA-232 DRIVERS/RECEIVERS

FLane7 - FERRUARY 1563 - REVIBED DCTOBER 202
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Function Tables

EACH DRIVER

RPUT | OUTPUTY
TN TouT

logic diagram (positive logic)

n 14
™ TI0UT
10 7
T2IH Dc T20UT
12 13
R1OUT il RN
3 '
R2OUT ——0@7 RN

@ TeExas

INSTRUMENTS

2 POt OFFCE MK RSt © DAbEAS, TERRS Mo
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senzduavadlodvianugay TRW2.4G

Ensemble list

Trapsmitter Receiver Distance
TRW-2.4G(250kbps) TRW.-2 AG{2 50kbps) 280m
TRW-2.4G(1Mbps) TRW.2 4G{1Mbps) 150m
Suface And Size View
e "
w
g i ! 7
» ) N ‘!7/
BOTTOMW VIEW

3 4CM

L
I

TRW-2.46 Setles
Surface and size view

:H'“ Y —jr VIEW
2 .
- h_—‘ TG
°Li 0.1¢M/
. SIEDVIEW/

wCC
DR2
DOVT2
DRt
CE = DATE
CLR2 =
s ®

CLKI »




WENSHING
TRW -24GHz Radio Transeceiver

IMPORTANT TIMING DATA

TS and

The following iiming applies lor aperation -

TRW-24G
TRW-2.4G - Timing Information
DRF2D timing Max. | Min. Name

voopss P S_BY mede 3Ims Tpd2shy

YODOF P Aclinvg made (RNTX) 3me Tpd
81 BY = IX ShockBusi™ 195y Tsbedas3
ST_BY P TX Diseo) Mok 202ps Tsby2uDM
ST_DY & RX muk 2y Tebrlen
Minian Jelay lrom CS 10 dara. S Tes2idala
Mimnam delay o CE 16 Jara Spe Teedan
Minimum delay Frem DR 12 10 dk. Sims Tdizclk
Mavivmws Jeksy foon clk wo dana, SOns Telk2dan
Delay beAween edues 50my Td
Scly hime Sk Ts
Hold time SKinx Th
Tzhay e Bnish inkormal GFSK data Iidate retz § TH
Minnsuny mputclock high S0k Thoin
Set-vmp of dhta i Pt Mode s Tudin
Minpowm clock high in Divcct Mode ilOns Thdm
Minnwun cloch low in Direet Mode 230y Thim

Tablc §; Switching times For Ay

When - =mm 2 o] gy i power down it mostahwavs selthe in stomd-by (Tpd3uby)
before i can enrer conliguriion or one of The active modes.

o WA
cs {
GE
CLK1 fmm
DATA
- Tpd2eby }
Tigure g Fiming diagrim for ! (o3 VDT o) 1o stand by maode

T w246
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WENSHING

TRW -24GHz Radio Transeceiver
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VDD —

cs

CE

CLK1

DATA

AROCCH000000

C0000Ra0000X.

Tpd2a

Figure 9

VDD off to active mode

Not: that the confhiguration word wild be lost when VDD is tormed of f and that the
device then must be configured helore pomg 1o onc of the sctive modes. ITthe deviee
15 contigured one can go directly From power down 1o the wanted active mode.

Note:

CE and €S may pt b Ingh a1 the same tme, Seiing one of the other deendes
whether configuration or active mode 1 entered.

Conliguration moilc liming
When one or ore of the it in the configursiion werd needs 1o be changed the

following timing apply.

DATA

Lo
T3 el "l
\\ .. -
[t/
{E
(3.0 W)
£LKI "t }
R j S
DATE, k h|_-B
T T

Teaxnm 4 U

Fieure 0 Timing diagram for configuration of  TRW-246
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ShockBurst™ Mode timing

ShockBurs™ TX:
1=n
vDD l I
H |
i [
s —t
ce i ¥t | \
] I
CLK‘ - O W " F W
DATA et 20 ¥ OO0
:  — m—
ANTVANT2
Td AN ~ Tsly2s3p  Tee
N ~e—
\ ~a
N =
| |
csl |
| |
CEW T i |
ckill A )
L., ] |
pATA K X X

Figure M Tining of ShockBurst'™ in I X

The package kengih and the data rate ive e delay Toa time on ), as shown i the
equation.

T, =V dajorare {=dotabits +1)
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ShockBorst™ RX:
(Y]
} t
vDD i f
}
os TERL A
CE f I\ I
i T
DR1Z o
| |
ckrz T {J\MN"-'"'J\NUU\
oATADOUTZ L OO000C - - - - 0000
] [
ANTVANTZ I 1
|
Td  Tsbyzm /I \\
- - - : \
[ )
cel \ |
b |
orR1Zpd S |
cuurz:frﬂ#— "":
DATA |4 A |
DCUT 2y 1

The CE may be kept high duning dovwnloading of data, but the ¢osi is higher curremt
consumption { 18mA) and the benelit is no stan-up time (2005} alter the DRY goes

levw.

-y
a

Tarzelk

Tokzdma

Figure 12 Timing ol ShockDosi™ in RX

Ountput Power adjustment

Power seiling blisof | RF oulpul powes DC current
configering word conswmplion
" » JBm = Il 330 A
10 -5 JHm =3B 105 1mA
[} < Bw - XD 91 mA
[ -0 dfw =MD R85 nw\

Condiliene VXD - 3.0V, ¥55- DV T, — 237 | nad imlxdm'rc -4
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