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ABSTRACT

This project is education an oxygen value. It can controls set in a water, to control for an
appropriate quantity of oxygen value in a water, to-transfer control signal via wireless component, Then
it command the oxygen pump to increase an oxygen value in a water. When an exygen value in suitable

level. This system will finish.In this application use for agriculture industry.
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2.6 gliomslvaiu TRW-2.4GHz

2.6.1 ShockBurst

e TuTad ShockBurst thr Wez1hr FIFO ( FifstIn Firstouty Tnofumsalugasims
Fudsdoyam mmfuﬂ:dﬁ'ﬂgaaaﬂ"lﬂ‘luﬁmmﬁfnﬁaﬂauyaﬁqamn Hrumaiivh Wansoan
ms ldndsnuaslelaedann

(3o TRW-2.4GHz el Inua ShockBurst 939 I 134l s as 1ns5udadoyagad
(1 Mbps ) Tudwnwd 2.4 6Hz Taolisuiludeals lulasnenInsame Sina g

2.6.2 MAnNA15Y03 ShockBurst

il TRW-24GHz gnﬁ’afhmﬁﬁmu'luiﬁm ShockBurst , 115911914188 TX 138 RX 32

1 E4 E
{ludagil ( Sasmissudingo kbps TulgdmSmdudsetuniniu

4w
8-bit TRF-2.4G I

M CU ‘ ﬂmmmmﬁ[ﬁﬁmmmm ShockBurst™ 1Mbps

Continuous.10 kbps

7N 2.11 uaRIN139119 709 ShockBurst



14
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Frr2=FRF1+8MHz |—— o Recovery —m CRC CLK 2 Data(Frr2)
DataSitcer Check »|. “DOUT 2

i 2.14 masudioya 2 Jeadnanuniondy

»
2.6.6 Manam v iuginsol
¥
2.6.6.1 MIAIMNTIMSUMIAIIUUBY ShockBurst
sz1yzney laldeasnag el
: S 4
- Payload, section width: L'fl‘umii:qmmumm payload unluRF package WAL
¥
19 TRW-2:4GHz a5 05 10UNA TIANAI9Y DY payload data 1B CRC Tun luimains
o 3
nivnld
. o o a g Yo a =
-'Address width: 1HumMsAMUAs U FE 113 address Tu RF package Wt
»

M1 TRW-2 4GHz 1Ha 105 08 LUNRIUUANAIITZN 399 address 1AL payload data

- Address{RX Channel 1itag 2): nﬂumsﬁmuﬂﬂawmwm address 1M UMSTV
¥
Yoya

o L 3/ ar ¥
- crRC: M1l¥ TRW-2.4GHz mnsoadanazoeasia CrRC 18

PRE-AMBLE | ADDRESS PAYLOAD CRC

;i,l]ﬁ 2.15 @uils2NdUYDA Data package
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2.6.7 Configuration Word Overviews

A15137 2.1 Laag Configuration Word

msdar | dumiaiin | $1uuveaiin Fo wihAlunisiau
Msmam | 143:120 24 TEST dsedl3ienameoy
LU 119:112 8 DATAI_ | A21U817999981a payload Rx Channel
ShockBurst W 1
111:104 8 DATA2 ﬂ’JHJUTJ‘UE)“’l}E)ya payload Rx Channel
W 2
103:64 40 ADDR2 | gdga 5-1uv address €115 Channel 1
63:24 40 ADDRI gagn 5 1119 address #1115V Channel 2
23:18 6 ADDR_W | 314IUU84 address 1N (‘Y.;:\‘IZ Channel)
17 1 CRC 'L w3113 8 in n3vl6 1m CRC
16 1 CRC, EN dumsdanldmsadiv asrnaey
CRC
M3 15 1 RX2 EN A iumslaon iy Tnuamssv 2 gaans
1SN 14 1 CM ARTMUA |¥UA Direct/ShockBurst
HUVDirect 13 i REDR_SB | RE datarate (114 1A21152 1 Mbps
vAosldnianen 16 MHz)
12:10 3 XO F Crystal Erequency
9:8 2 RF_PWR RF Output Power
7:1 7 RF_CH# Foannud
0 ] RXEN AMMUANIINIU TX/RX

2.6.8 1HAZIDUAUD Configuration Word

¥ [
-lumsaasinsiau i TRW-2.4GHz 92149 144 1in (i 143 184 MSB) Tau

»
- A M InIau iUy Direct 92 191M[15:0]

»
- A15A9AIMS R UL ShockBurst 32 1631u1in[119:0]

v
- msaammsinudmsunsnaaon ez ldauiin(143:120]

83297




M15190 2.2 1A Configuration data word
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MSB TEST
D143 D142 | D141 | D140 | D139 [ D138 [ D137 | D136
Reserve for testing
1 [ 0 I 0 I 0 [ 1 [ 1 | 1 I 0 Default |
MSB | TEST
0135 | D134 | D133 | D132 | D131 | D130 | DI28 | Df2a | o127 | Di26 | DiI2s5 | bi24 [ D23 | D122 0121 | D120
Reserve for testing Close PLLin TX
8 J 0o ] 0 [ o [ 1o o ]]e o [ 6710 [ 4+ 11 ] aTeceo Default |
DATAZ_W
D119 [ D118 [ D117 [ D116 [ D115 [ D114 [ D113 [ D112
Data width channel#2 in # of bits excluding addr/crc
0 | 0 [ 177 0 [ 0 17 0 [0 T 0 [Defaul]
DATAT_W
D111 | D110 [ D109 | D108 | D107 [-D106.[ D105 | D104
Data width channek#1 in # of bits-excluding addt/crc
0 | 0 [ 117 0 -0 [0-[ 0 [ 0 | Default
ADDR2
D103 (D102 D101 | . | D71 /D70 | D69 | D68 | D67 | D66 | D65 [ D64
Channeh#2 Address RX (up to 40 bit)
0 | 0] 00 % 4= W aial0 Lo Afi1{ 1 "1 Default |
ADDRT1
D63 | D62 | D61 | ... | D31 [ D30 | D29 [ D28 [ D27 [-D26 | D25 | D24
Channel#1 Address RX (up to 40 bit)
0 ] 0. 0. [ [/ oo 1] 1 1) 1. | Default |
ADDR_W
D23 [ D22 [ D21 [ D20 [ D19 [ D18
Address width in # of bits (both channels)
0 | 0 ] 1T [ 07]-0 | © | Default]
CRC
D17 D16
CRC Mode 1 = 16bit, 0 = 8bit CRC1 = enable, 0 =disable
0 1 Default |
RF-Programming LED
D15 D4 | D13 | o12 [ D11 | D10 [ D9 | D8 D7 | Ds | os | pa | D3 | D2 | Dt Do
TwoCh. | BUF | OD X0 [ RF Power Channel selection RXEN
[} 0 [ o | o [ t [ 17 T 1 11 o o J o [ o f o] 1] 0 0 | Default

¥
2.6.9 MSAIMF NI UNITHITULDY ShockBurst

Tudauvesiin(119:16] Uszneudisduvesnauiigsdu SHmeeinlddmiumsiau

ar = ° o o = : o oo
HUY ShockBurst ad9101 VDD 1AN1391197U409 ShockBurst MIAIRINIMINUILIATIAUNUNN

4 ' o o d s - = A
vDD 1Js1n§]11u HazsEHIIMITaniuR luiusnves frequency channel sxdmsn)aouienily

msdunagy RX/TX (MsTwmsad)



19

PLL CTRL
) ¥
A15199 2.3 LAAINITAIAT PLL
PLL_CTRL
D121 D120 PLL
0 0 Open TX/Close RX
o} 1 Open TX/Open RX
1 0 Close TX/Close RX
1 1 Close TX/Close RX
1N 121-120:

» ¥
PLL_CTRL: [{0A7UAuMIAIAINTSMIaused PLE-dinsumsnaaey wioudunulanms

#amves PLL luvaizhilla1sad (TX) ' ligndey

DATAx W
M13199 2.4 Lanssruauiinves payload
DATAZ W
119 1 118 | v |1 I EEE | 112
DATAT_W
1110] 1107|109 I 108 | 107 108" | 050} 104
1N 119-112;

DATA2 W: ¥uiaup4 RF package Tda104 payload f1n5UM3 4 channel 71 2
1N 111-104:
DATA1 W: yuURv84 RF package Tudruves payload #I131n135Y channel ﬁ 1
NOTE:
SMIUDNIHHUAYBY RF package Tulniia ShockBirst vxdaalaiifiu 256 Fasnugegaves
du payload wwnm'ldnn
DATAx_W(bits) = 256 — ADDR_W — CRC
Tas  ADDR_W: A21#17903 RX address #ayfvuali configuration word 1n[23:18]
CRC: check sum, 8 1iM59 16 1M 'ﬁﬂzﬁmuﬂ“lu configuration word Un[17)
PRE: preamble, 4 Tnw3o 8 iin duilezgniudla Tausa Tuiia
ADDRx
13797 2.5 Address Y9IV 2 UAzFITA 1
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ADDR2
103 | 102 | 101 | [ 71 ] 70 | oo | 68 | 67 | 66 | 65 | o4
ADDR1
63 | 62 | &1 | [ 31 | 30 | 2 | 28 | 27 | 26 | 25 | 24
1in 103-64:

ADDR2: Receiver address channel] 2, g3¢[a 40 un

1IN 63-24:

ADDR1: Receiver address channel 1, 3q# 40 in

A NH2.6MTAIDTUIULNT 1589999 RXAddress + CRC

ADDR_W

CRC_L

CRC_EN

23]22|21]_20[19|18

17

1N 23-18:

ADDR_ W 91U1Nnd15839084 RX address 14 ShoekBurst package 73940 U0 ( 5 Tuv)

10 17:

CRC_L: anuunved CRC fivzgntlszaaanaly TRW-2.4GHz Ju ShockBurst

i 16:

Logic 0: 8 bit CRC
Logic 1:.16 bit CRC

CRC_EN: (Tananianinse lunsa319 €RC (TX) 1aza 5 19a981, CRC(RX)

2.6.10 MIAIMTIMFUNITIINUITT Direct Modes

Logic 0: 1la On-chip CRC

Logic 1: 11}a On-chip CRC

[ ¥
M151990 2.7 HAAINITAININITIIUYDI RF

RX2_EN| CM | RFDR_SB XO_F RF_PWR
15 14 13 12 | 1 [ 10 g |
i 15:
RX2 EN: Logic 0: 1 channel receive

Logic 1: 2 channel receive
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E ) )
Tum31% 2 channel receive WU ASAINUAATINDVOL channel 2 ADIWINANATINDYDY

channel 1 ﬂtj 8 MHz ltfuo
1 14:
Communication Mode:
Logic 0: Direct Mode
Logic 1: ShockBurst Mode

1in 13:
RF Data Rate:
Logic 0: 250 Kbps
Logic 1: 1 Mbps
in 12-10:
Crystal Frequency:
P13 191 2. 8 AR RIA YOS Crystal
D12 D11 D10
0 1 1
1in 9-8:

»
RF_PWR: ImA 18911013 8 RF output
T 9
@15 1992:9 LIeAIN1TAIAIUDI RF output power

RF OUTPUT POWER

D9 D8 | P[dBm]
0 o -20
0 1 -10
1 0 5
1 1 0

in 7-1:
RF Channel & Direction
M13197 2.10 LAAIMIAINIFOIdYQIUAILD 1aE RX/TX



RF_CH# RXEN
7|6|5[4|3|2|1 0

RF_CH#: mfvesdygnannudne 19 Tumsianiiy TRW-2.4GHz
Channel frequency Tumsda:
Channel = 2400 MHz + RF_CH#*1.0 MHz
RF_CH#: 3¢0(551314 2400MHz uag 2527MHz
Channel frequency 14 data channel 1:
Channel = 2400 MHz + RF_CH#*1.0 MHz
RF_CH#: 9¢0(521119-2400MHZ 1102 2524MHz
Channel frequency Tn1 data channel 2:
Channel = 2400 MHz + RF-CH#*1.0 MHz + 8 MHz
RF_CH#: 9285331113 2400MHz 16% 2524MHz
0 0:
Set Active Mode: Eogic 0: transmit mode
Logic 1: recetve mode

2.6.11 AM03U10 DATA package

[ PRE-AMBLE | . ADDRESS | PAYLOAD ¢

CRC

|

317 2.16 DATA package

¥ Ed
Data package Y9394 ShockBurst mode 1182 Direct mode awlsznanlidan 4 daudail

#1519 2.11 95110 Data package

22
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4
1.PREAMBLE | -071 preamble Wusuiludea1¥d1150 ShockBurst mode

¥
-1 address ﬁm‘inﬁuﬁ’m‘l%’ﬁ 51 ShockBurst mode
2.ADDRESS | -311@ 8 9940 1in

¥ ]
- address 11Uz gNOBABBNY INUNAIND 71 1A5 VN1 TAodn TuiTA Tu ShockBurst mode

- Wutoyaiezgndseanyl
»
3 PAYLOAD | -1 ShockBurst mode VU19UD3 payload fio 256 1in Taulusrumaeln

( Address: 8 §340 i + CRC 8 H39 16 1in)

4.CRC - IR 8158 16 1N

Y dy v
- CRC vzgnoonvanvindeyai 1di v

2.6.12 Timing Data Mgy

#31514% 2,12 Timing data

TRW-2.4G Max. Min. Name
V. off = ST BY mode 3 mSec Tpd2sby
Vo off —# Active mode (RX/TX) 3 mSec Tpd2a
ST_BY —# .TX ShockBurst 195 uSec Tsby2txSB
ST BY ™ TX Direct 202 uSec Tsby2txDM
ST BY. T™ RX mode 202 uSec Tsby2rx
Minimum delay from CS io data 5. uSec Tcs2data
Minimum delay ‘from CE to'data 5 uSec Tce2data
Minimum delay from’DR1 / 2 to clk 50 nSec Tdr2cik
Minimum delay from clk to:data 50 nSec Tclk2data
Delay between edges 50 nSec Td
Setup time 500 nSec Ts
Hold time 500 nSec Th
Delay to finish internal GFSK data 1/datarate Tfd
Minimum input clock high 500 nSec Thmin
Set-up of data in Direct mode 50 nSec Tsdm
Minimum clock high in Direct mode 300 nSec Thdm
Minimum clock low in Direct mode 230 nSec Tidm

e TRW-2.4GHz ogluan17z power down v 1idg Tnum stand by (Tpd2sby) Apufiez

8 : v o ) ¥ ° 4
Wgmsammshnunsadng Inuamsiau Ivuala Tvuanila
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VDD

CS

CE

CLK1 LOCOCCO00C00NC

DATA CC00COC0000C0AC

TpdZsby

gﬂﬁ 2.17 uaad Timing diagram 9893 TRW-2.4GHz ‘um:'ag:'luinnﬂ stand-by

vhDD | 4

CS

CE

CLK1 LOT000E0O0GUX
DATA XOOOCLOCO0000C

Tpd2a

U7 2.18'Aa il VDD ydd-active mode

r > ¥
Funa configuration word vzm1vliie VDD 1ugailauazdaginsaiszAnagnAsains
o U n:; £ 1] o -:§
mautounemdIg Tmuamsiaulnuala Inuanils

Note:

CE uaz S 1zand luiuasin high Tunauduadiu

2.6.13 Configuration mode timing

A aa & A o . = & = . .
diefiinuitenSoatinlalu configuration word grifauuarizi/asuaiy timing diagram
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'L

| |
VLD | |
|
c$ ,_.__._.1" I' L
e N

ckn m_im - - - - = ANV
DATA __DD@I- """ L S &N

ﬂ—”\' L» ~
Id Sy .~ -
~ ~ e~
h¥ ™
13"
== r ha 4
~LE3 r:: e :
bh— : i }
EaTA LA AR }’P >
a3 13 Th
3
&
é

319 2.19 Timing diagram G115 UM IAIEINTNINU

) ¥
dMSoua1n power down Muilu configuration mode, CS 92A89gnAIANITUABIN high

N80 Tpd2sby Aa31UN 2:13

2.6.14 ShockBurst mode Timing
2.6.14.1 ShockBurst TX:



> — ——
cs RN : : :
ce i ¥ 1

CLK \\\\m LI(\!’U- ANy,

DATA _p::DGC NN e s o n

i i ;
1
ANT LHANTZ 1 Iﬂ]]ﬂ'mt
i ] i i i H
N, ~ Tsoy2ass  Tog
TdN T~
~ T~ _
| l |
csld : {
M |
CE ) : Lumy,
CLKY |_'_/_—\_/_\ |
l—i—\ ¥ i ] - !
DATA AR o A re
f 1 i 1 1
: aptlia m

317 2.20 Timing Y8 ShockBurst TX

YUY package 1AL data rte 92ierA IHIAURIRG Toa (Time on air) AIAUNTT

TOA = 1/datarate*(#databiis+1)

2.6.14.2 ShockBurst RX:

26
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i | f
vDD | | i
; ; | ]
cs TR !
i I ¥
v S IR :
i I
l "
DR172 1 ! } i \
I |
otk TR vy ------ AN
i ] —
DATADODUT2 TN | L OO0~ = - - 0000
] !
AMTUANMT? ' 1147 I ]
Td Tsbyam .
-~ N
- ~
-
[ )
CEl N ]
I |
A i
DF!I’EI. ITv |
e =
CLKIPZIL_/K N7 7% 7 ‘:
|
DATA LA X A [
poutz: L > '
i & o
% 3
Tars 2
= ),
&

317 221 Timing 493 ShockBurst RX

»
CE p19nzaam Iituasdn high navanisminiinandeya uassii litnunszuageds 18
mA nazeridedfe lidoisoniInia99a71.200 uSec 1d191n# DRI nawidluasin |
2.6.15 Output Power adjustment

913130 2. 13 [laas 015 USBUAS Output Power

Power sett.ing bits of RP-QutPDEPOWE? DC curre_nt
configuring word consumption
11 0 dBm + 3dB 13.0 mA
10 -5 dBm +3dB 10.5 mA
01 -10 dBm + 3dB 9.4 mA
a0 -20-dBm+ 3dB 8.8 mA

Condition: VDD = 3.0V, VSS =0V, T, = 27°C, Load impedance = 400 ohm

d
2.7 lulnsnouinsaaes MCS - 51 wuunay (Flash)
Tulnsneulnsamosaszga MCs - 51 A1 luTnssniifie lulnsnoulnsamesaszna
& a o a
MCS - 51 Fiimiboanuiimeludunuuuras ( Flash memory ) marai 1y lulnsnoulnsaaes

=’ L) ¥ A 9/ 3 = 9 o a ::’
puuiilumsSoudme 19 TnsneuTnsamesaszna MCs - 51 Tarvdunarnlszmsdail
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1 o Qs I'd o
- whsanu Tdsunsumetusa Ty TnsaeuTnsamesdumuuuday vinlWaunsoau
[] o o : o e { T
waz@oulmiladuiuesy JswseldaulugluouvesluTasaouinsamesFuiualy
¥ 3 1 o 1 LY 9/ d = o
dnalemissanuswendwalvmunsaldnuwesadunyamidyavas
[ a s oA

TulaspouInsames Aot uduilszansnn

9 o o ' A Y
- dunuuaznan lumsvannszunlulnsneuInsamesanasedaunn esnnlides
Iindeailovimunsmandyanes (Emulator) uazinToa lilsunsudnsen (Eprom)

=oa Yoo Ve o 4 4’ o a
- usimdndaladimswanluTasnouInsameinsenailoanumasiue;  uaziina
annsouanaiu i IniimadenTumsdauge

FY 3 ] ° ar ad o 3 s ar
- s smbanudimeludd luTasaouInsames mlvmusetlesdunisdaaen
3 ] o ¥ [] =
Hoyavesmizonnuir Tsunsyldiduedied

2.7.1 quaiaves lulsaetiTnsamesaszna MES =51 oynsu PEILVSIRD2BN

milszutananaladluni 80Cs1

ATANIITUNNT AU V IagAn 11U 0-33 MHz

t

moluiimbeanys Tlsunsuiununuasanissauuaztoulng 1dwunss

»
~ ﬁmﬂmmﬁﬁfayaﬁugm 64 KBn.i‘_luwmummﬁnmU ISP (In System Programming)
182 [AP (In Application Programming)

o o [T o A
- 3@»15'1]‘]1"01‘]711!'25 ISP I.l‘U‘iJ'VlllT'Hllﬂ 12-clock #1318 6-clock

MsI¥OUADL SPL(Serial Peripheral Interface) liaziaiaat UART

o o - (] w
Ivisfiod (Timer) AdMiassuina 16 HaogWiios 3 d9

i

:

o V. a o Sa | o ¥ o
WIFAIBB VNIRRT IRBUADT TUA (Interrupt) 10 8-l5210 4 52/

11017 PCA (Programmable Counter Array) A0 PWM 11azi] Capture/Compare Wa%U

'

1 TMu9 low EMI (ALE Inhibit)

~ i1 DPTR register 1A Va0Y

:

= o eV o o . Ny
Ureatnonlniuos (Watch Dog Timer) Tuga

TTL- taz CMOS- Wszauanana st 1d

]
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272 mssavwedlulasaouinsames MCS-51

T2 P1.0f 40| vee
T2EX P11 R 39( P0.0 ADO
P1.2 B 38| P0.1 AD1
P1.3 # 37| P0.2 AD2
P14 B 36| P0.3 AD3
P1.5 B 35| P0.4 AD4
P16 [ 34| P0.5 ADS5
P1.7 B 33| PO.6 ADS
RST P 32| P0.7 AD7
RXD P3.0 {10 31| EA' Vpp
TXD P3.1 11 P8OVSIRD2 30| ALE PROG'
INTO' P3.2.{12 29| PSEN'
INT1' . P33113 28'P2.7 A15
T0P3.4 {14 27| P2.6. A14
T1 P35 15 26| P2.5" A13
WR' P3.6/1186 25| P2.4 A2
RD' (P37 17 241 P2.3 A11
XTAL2 18 23|P2.2 A10
XTALY [19 221 P2.1 A9
Vss R0 21| P2.0 A8

71l 2.22 misvemmaTg el Insnounsiaes MCS-51 PSOLVSIRDZBN

¢ o = g a 9 1
luTasnoulnsalans MCS - 51 ynmeias i iFanmugmmilauiuswaasluzli 2.22
=l = O’I’ ¥ o dy
Tavliswaziduadudiu, fail
¥
1 Vee ladmivan di@os +s Tas
o s Vo o
v1 GND Huvins19a dMinaefuns126av943 201
3 =] N ° 4 Ve a o

viwesna 0 ( PO.0= P0.7) 1l 8 1 uaazanawisod mualiidhildvdunanaziondna
3 o o o Ld =& a a
dmsulFmunll Smndewnisdmualiumwesa o nleviniduiuduyaainsoildlasms
~t ¥ 2 4 = ey = - 1 Y < : = 1
Aoudoya <17 Tdwaaziinvoweiafidemsdndonlo duwalivmesmiuiaoiuzidouasy
S Aa a = o 8 ¢ o ¥ n’z‘ 4 dyw 9
Salidunadufiuaus (Impedance) gammisaldiluvinosnduna’ld uenvimiuvinesaildegnld
smlumsaadefuveamsaluddwveamisvanudiniouen ( A0-A7 ) uazvdoya ( DO-D7 )

9 o =3 o L ] A a ° Nn’: = v
Tauldnszuoumsiiadmand (Multiplex) 190 ioadumsiinuiiuldisnandeusamsauas
3
1doya
) - ' o ¥ Ve o s

nesn 1 (PLO-PL7) I 8 ¥ udazvannsafmualdiiiuldidunauaziodna

dmsuldouialddmndesns  sSmualivmedalaihbunamusaiidlaonsdoudoya

v »
«1 hlfwaazinvamesaidoinmsandedls uenimiulueynsu ATS9Sxx 21441 P10 1
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sumadwmimiumvediniues 2 uaz P11 dlunduwansnnesveslniues 2 luvueiv P14
fa P17 iWundmindoudsuuy SP1 ieviims Tsunsudeyaluszun
< =4 1 o 3 5’: g o
vinein 2 (P2.0-P2.7) i 8 v1uaazwiannsasmualiiiuldidunauezioane
dmfvldouill  Simnedesmssvualdymesaladludunamunsodi 1@ Tasnms@vudoya
a 1] = 4 .:iy = [ 4 T Y o .;’1 =Y ¥ PN
«7 Nlfumaztiaveanasandeanisaedadie dwaldnwesminlicniuzilaosany daliauwnn
o o o ¥ 4 = kg & ¢ o ¥ a v ar
suinanggammsolFouiluvmesadunald  vennimivwmesaiifagnldnutumsaaseniy
ywenas e TuAgaveiun Ui INuen ( A8-ALS)
d = ' o 3 ¥ 3 a o
nneia3 (P30 — P3.7) i 8 w1 udazviamnsamvualdiuldidunauaziordya
o . v §3 o ¥ ¥ o ¥ s a o 1 3 = ¥
dmfulfaoiall Simedesmsimualivmesalafiudunamuisoi 18 Tasmsdoudoya
al ] = td cisl = v 3 T ¥ 'd : =1 T S Aa
17 ldfwaaziinveanasandoansaasesse-aanaliviveiniulianuzildevasy aliduna
= | 4 9 o o 3
dudiuausgs annsoldnuiluaamesasunyald
P30 1dfluundugadinsudeyasinms fomsunveynsy #5891 Rx

P31 g duyadimiuaedoyaninnis@omsuutaynsn v5e9 TxD

P32 WiiluwduymiuFyanudumessuasnmousnseroniey ) INTO
= o o = & o ) —_——
P33 | MiluwBunaiudagrasunessianiamousntes | vieu) TNTT

oo

o o

=y a o L4 v
P34 ddunduwadmiusudanna ndwesvinmouanyes | 3o TO
P35 Wdhuwiduwadims vsudyareidunessddenniouentad | 13891 T

P36 iflundoans WR Tuasalildidevdesumizonnusimouan

1

p3.7  Iddlundyana RD lupsalilSiFeudesuvitioanydiniousn

31a Reset) 151ums3sanmianvesluiasnsuinsmaes Taslunisileudyanm

&

] v
A A =4

s iIvaanuzivIveIdseyussauSimetiaiou 2 iuaFuluiba (Maching' dycle) Tashiaes

-3 o= o oy o o \ A 1 =
futiadyanaimdnsinudodiesldedaiiuing

91 ALE/PROG (Address Latch Enable/Program pulse input) ﬁ‘lmﬂﬁ“l%’“lunnmuannﬁ

s s A v ' o & do qu
uand (Latch) Yo 1w fa 0uiloin1s Iaumirdanuinisuan vuenviniuviiid 1 fidiuen
dmivsuiadvesns TlsunsudmsuTisunsudoyanstuluiasnouInsanes Mcs - 51 Tuguin

fmioanusilusunsudusuudnsou

A @ o

Y1 PSEN (Program Store Enable) 91iildlumsasdyarouieiesvedanady

v o 4 4 ' v o
wurwanu ldsunsunisuen ifie luTnsnouInsamesassniseudoyaninniisniuii
o s 1) o Ci lﬂ’ Q’I ' =) = 1
Tihsunsumouanda luTnsaeu Insames v dedyagusonuniuil 2 afc lunaazunsduluia ua
Ed

tmnasrenurusaNuimeuenniiee lulinsdedyenula o eenu

V1 EA/Vpp (External access enable/Programming voltage input) ¥dmiudonmianne
3
wiwaus ldsunsuernnsusnnsenioldd luTnsaouTnsamesdrnnniiiu <o~ Hums
3

AonllulnsnouInsameianaefuniizoanudi Tusunsuniouen uadmipviiidu <1 » 1

& o’ [ a ] o as 4 Aﬂyd' d”
msaen ¥ luTasaeu Insamesandenunilennusiluda TuTnasneu Insamas . usnaniinuii
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o Py o o w @ < o 1 o I's
galdiduvdunadmsusuus wuIWgadimsums Tsunsumbeanui lululasnenInsowmes
o o I'd ¥ ar o al
dmsu'lulasnouInsames MCS - 51 uuuudaxdimsusandmsvllsunsy +12v
W1 XTAL1 waz XTAL2 flhundmsudenSaneaoad ndygnaninilunmsdmua
o o o
fazamamanuvestulnsreuInsames
273 MIBUAADINNNNDIA
[ 1 = o a
WluTnsnoulnsames MCS-51 nunuWasausos uAmIaadInINMesald 2 dnyuzdio
[ v T I o 4 (Y
PIUDINYINBT A TR T AT TUINIVILAATYDIADLNO S A lunsalinnesanonuuuue
= 4 . = an . <y d o n’: ' I'd
NITUBANADS (Transistor) ¥HiA NPN UAZV19LAAGT (Emitter) YOINTTUFMADIAINUADAING 199
- [ o a o o q ¥ P ¢ o a4 &
winlinsdedoya  © 1 7 Tlfmaudmeeizminiudimeeiinuaniuzasiniivinasa
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mFafuseed ct V=0.f=1KHz - | 30| 25 | pF
meiiia
N3 ziEan Top V4 =20v,1=0 - - | 100 | nA
collector-emitter
us TR - BV, 1 I=00mA; U L=0] 35 - - \%
collector-emitter
o1AWn | usedumsnaianl | BV {L=10pA, o L=01 6 - - A%
emitter- collector
NTEUTYI collcetor Ic I=5mA, V=5V 2.5 > 30 mA
usqﬁmwwnﬂu%’u Y e I-20mA; - 0.1 |/ 02 v
collector-emitter I=:ImA
Awdmnu e Rics DCSOOV/ 740~ ~ 5101 10| - Q
Taasu 60% RH
pudnvae | aududszgivan cf V=0,f= IMHz S o06 | 10 | Pf
MISEIH I i
anuddneoy Fe Veg=5V, - 80 - | KHz
1.=2mA RL=10000,
-3dB
1381 Rise time Ts Ve =2V, - 4 18 us
1781 Fall time Tr 1=2mARL=100Q) | - 3 | 18 | ps
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6.0 5.8
5.1 5.0
4.0 39
32 30
2.1 2.1
1.2 0.9
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/* Program  : Test RF module 2.4G */

/* Decription : Use MCS-51 send datato  */

* : Module RF 2.4G with Whenshing */

* : Electronics */

/*CPU : T89CS1AC2 (Atmel corp USA) %/
/* Complier :KeilV7.08 */

/* Start Date : 22/03/2004 */

/* Solfware Eng.: P.Suthep &,

/* email : tape_4(@hotmail.com */

A e ek ek ok o e o e ol o AR ik e OR kol R R SOk Ok ok ok ok ke e Kok ok

#include <REG51F.H>
#include <absacc.h>
#include <ctype.h>
#include <intrins.h>
#include <math.h>
#include <stdarg.h>
#include <stdio.h>

#include <stdlib.h>

e T T e ety

/* Define CODE command for TRW-2.4G at defual */

JERAREE R ARk kR R Rk Rk Rk Rk Rk Rk

unsigned char Test_Package{] = {0x8E,0x08,0x1C}; // reserved for testing
unsigned char DATA2 W]] = {0xC8}; // data2 for send to GFSK
unsigned char DATA1 W[} = {0xC8};

unsigned char ADDR2[] = {0xC8,0xC8,0xC8,0xAA 0x55};

unsigned char ADDRI[] = {0xAA,0x55,0xAA,0x55,0xAA};

unsigned char ADDR_W_CRC[] = {0x0A3};



unsigned char RF_PGM[] = {0x4F};

unsigned char RF Send[] = {0x44};

unsigned char RF_Recive Data[] = {0x45};

unsigned char Data_Test[] = {0x01,0x02,0x04,0x10,0x20,0x40,0x80};
unsigned char BUFFER Bufferl i k,j,Data_out,RxBuff;

unsigned char Low,High,ii;

unsigned char O2_Data,BuffData;

unsigned char Data_Buffer[40];

#define RUN 0

#define STOP 1

JEERRRE AR R Kok R R Rk KR Koo oK ook Aok

/* Define I/O Port */

/**************##********************************/

#define Port_Test PO

sbit Data =P1"4, /' Port send data to module 2.4G chanel 1
sbit CLK1 = P173; /- Port Clock befor send data chanel 1
sbit DR1 =P1"5; #/-port select data to chanell

sbitCS =P172; /f-Part-chip select

sbit CE =PI1"0; /! Port Enable Shift

sbit PUMP = P2°0;
sbit ADC_CS = P2AL;
sbit ADC_CLK = P272;

sbit ADC_DO P2"3;

sbit ADC DI = P24,

JERRR ok ko kk kR Rk AR o K kKK

/* Subrutine for Delay time */

SRRk ke ok ook o ok ok ok ok ko ok b ook R ok ok ok e

void dmsec {unsigned int count)

{ //mSec Delay 11.0592 Mhz



unsigned int iii; // Keil ¥7.08
while (count) {
iii = 225; while (it#>0) iii—;

count--;

/**********#*************************************/

/* Subrutine delay time @ 18.432 MHZ L

/************************************************/

void delay Susec (void)
{
_nop_(); //nop=0.9 usee @ 1 machine cycle
_nop_(};
_nop_{
_nop_();
_nop_();
_nop_();
_nop_(); ' // nop=10.9usec @ 1 machine cycle
H
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/* Subrutine delay time'@\18 432 MHZ *
/************************************************/
veid delay_10usec (void)
{

“nop_();  //nop=10.9 usec @ 1 machine cycle

_nop ();

_nop_();

_nop_();

_nop_(%

_nop_{);



_nop_();

_nop_{};

_nop_{};

_nop_{};

_mnop _(); // Total time approximate at 10 usec
_nop_();  //nop=10.9 usec @ 1 machine cycle
_nop_(};

_nop_();

// Total time approximate at 10.usec

JEREEHARRA KRR A A A AKAA AR

/* Delay 200 usec */

/*********************************/

void delay_200usec (void)
{
for (i=1;i<=20;i++)

{delay_10usec();}

/************************************************/

/* Subrutine send data to port1.4 */

/####********************************************/

void TX _DATA(void)

{
for (i=1;i<=8;i++)
{
delay Susec();
CLK1=0;

Data= BUFFER & 0x80; // Send data 1 bit



BUFFER = BUFFER << I; // Data shift 1 bit
delay_Susec();
CLK1=1,; // Clock send data
delay Susec();
H
delay 200usec();
}
void READ DATA (void)
{
/f unsigned char j;
for (j=1;j<=8;j++)
{
CLK120;
delay_Susec();
CLKI1 =1;

1 <<=1;

if (Data =1)
{ i]=0x01;}
else
11 &=0xFE;}

delay Susec();

/******************#*********************/

/* Subrutine RF_CONFIG_SEND chanel 2 */

AR RR Ko o sk ook ok ke o b ok K R K K
void RF_CONFIG_SEND (void)
{



CS=1;

delay_200usec();

BUFFER = Test_Package[0];
TX_DATA();

BUFFER = Test_Package[1};
TX_DATA();

BUFFER = Test_Package[2];
TX_DATAJ);

BUFFER = DATA2_WI[0];
TX_DATA();

BUFFER = DATA1_W[0];
TX_DATA();

BUFFER = ADDR2{0];
TX_DATA()

BUFFER = ADDR2{1];
TX_DATAQ);

BUFFER = ADDR2[2];
TX_DATA();

BUFFER = ADDR2[3];
TX_DATA();

BUFFER = ADDR2[4];
TX_DATA();

BUFFER = ADDR1[0];
TX_DATA();

BUFFER = ADDRI1[1};
TX_DATA();

BUFFER = ADDR1[2];
TX_DATA();

BUFFER = ADDRI[3];



TX_DATA();

BUFFER = ADDR1{4];
TX_DATA();

BUFFER = ADDR_W_CRCI0];
TX_DATA();

BUFFER = RF_PGM[0];
TX_DATA();

BUFFER = RF_Send[0];
TX DATA();

delay Susec();
CLK1=0;

dmsec(1);

void RE. CONFIG-RECIVE(void)
{
CE=0;
CS=1;
delay 200usec();
BUFFER = Test. Package[0];
TX_DATA();
BUFFER = Test_Package[1];
TX_DATA();
BUFFER = Test_Package[2];
TX _DATA();
BUFFER = DATA2_WI[0];
TX_DATA();
BUFFER = DATA1_WI0];
TX_DATA();

BUFFER = ADDR2[0];



TX_DATA(Q);
BUFFER = ADDR2[1];
TX_DATA();
BUFFER = ADDR2[2];
TX_DATA();
BUFFER = ADDR2[3];
TX_DATA();
BUFFER = ADDR2[4];
TX_DATA();
BUFFER = ADDRI{0];
TX_DATA();
BUFFER = ADDRI[1];
TX_DATA(Q);
BUFFER = ADDRI1[2];
TX_DATA();
BUFFER = ADDRI13];
TX_DATAQ);
BUFFER = ADDR1[4];
TX_DATAQ);
BUFFER = ADDR_W_CRC[0];
TX_DATA);
BUFFER = RF_PGM][0];
TX_DATA();
BUFFER = RF_Recive_Data[0];
TX_DATA(),
delay Susec();
CLK1=0;
Cs =0
delay 10usec(};
/ICE=1y/ En Rx



void Address_Send(void)
{

CE=1,
delay 200usec();
BUFFER = ADDRI[0];
TX_DATAQ;
BUFFER = ADDRI1[1];
TX_DATA();
BUFFER = ADDRI{2];
TX_DATAJ);
BUFFER = ADDR1[3];
TX_DATA();
BUFFER = ADDR1[4];
TX_DATA(Q;
}
I T i L T
I ADC 0832 W
//

// read analog from ADC
// Single end mode(2 channgl)
/'

unsigned char Read ADC{unsigned char channel)
{
unsigned char i k;

unsigned char AdcResult; // 8 bit

ADC_CS=0; // Active chip select
k++; // Delay about | uS
ADC CLK=0; // make clock low first

k++;k++;



channel = channel? O0xEQ : 0xC0;
k++k++; // delay about 2 uS
/f--- write command 3 bit ----------
for(i=0; i< 3;i++) {
ADC_DI = (channel & 0x80) 1=0,
channel=channel<<l;
ADC_CLK=1;
k++k+; // delay about 2 uS
ADC_CLK=0;
3
/- read ADC result.8 bit -——-==
AdcResult=0;

for(i=0;1<8;1++)

{
ADC_CLK=1;
k4-+k++; /l delay about 2 uS
k++k++; /! delay about Z u$
ADC_CLK=0;
k++k++; // delayabout 2 uS
k++;k+; // delay about 2 uS

AdcResult=AdcResult<<l;
AdcResult=AdcResult [ {ADC DO & 0x01);

}
for(i=0;i<8;i++)
{
ADC CLK=1;
k++k++; // delay about 2 uS
k++k++; // delay about 2 uS
ADC_CLK=0;
kt+k++; // delay about 2 uS

k++k++; // delay about 2 uS



// AdcResult=AdcResult<<l;
// AdcResult=AdcResult | (ADC_DO & 0x01);

dmsec(1);
ADC CS=1;

return AdcResult;
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/* Main Program */

/***********************************************/

// Data Package
//":O000TTIT CrLf
/f ":SSSS CrLf

void main (void)

{

CE =1,
TMOD = 0x21;
THI = 0x0FD;
TL1 =0x0FD;
EA =0;

ES =1;

TR1 =1;

SCON =0x52;
DR1=1;
CLKI=1;

Port_Test=0;

dmsec(200);

Port_Test=128;



dmsec(200);
Port_Test=255;

while(1)

delay 10usec();

Data (RAW DATA)

// Step #1 Config RF Module = Recieve Mode

CE=1,
DR1=1;

RF_CONFIG_RECIVE();

Port_Test=0;

HSTEP #2: Wait Data From Master

while(DR1==0)

{

//STEP #A Read O2 Data from A/D Converter
BuffData=(unsigned char)((float)Read ADC(1)*1.7);//Read 02

/[.STEP #B =Filter O2 Data
ifl BuffData>02 Data)
i
02 Data++;
H
else if{BuffData<02_Data)

{
02 Data--;

/{ STEP #C Display To LED
Port_Test=02_Data;

// STEP #D Control Pump
if(PUMP=STOP)

{



if{02_Data<=Low)PUMP=RUN;

else

if(02_Data>=High)PUMP=STOP

}
+// Wait Recieve Data
CE=0;// Low Pwr Mode

Port Test=254;
/' STEP#3 : Read Analog Data
1i=0;

while (DR1)// Read from Buffer

Port_ Test=255;

READ DATAO);

Data: Bufferfii]=i;

Port_Test=i;

it
Port- Test=0;

/I STEP #4 :Decode Package

/I Recieve'080040xx XXX XXX XXX XXXXXXXX"

High=Data-Buffer[1]-0x30;

High=(High*10) + Data_Buffer[2]-0x30;

High=(High*10) + Data_Buffer[3]-0x30;

Port_Test=~High;

dmsec(200);

// Hign=80

Low=Data_Buffer[4]-0x30;

Low=(Low*10) + Data_Buffer[5]-0x30;



Low=(Low*10) + Data_Buffer[6]-0x30;

Port_Test=Low;

dmsec(250);

// STEP #5 Pack Data for Send to Master 4 Value : 1=PV 2=Cut

Off{High),3=Cut On(Low), 4=Pump Status(0=0n, 1=0fY)

// All Data will Store int 'Data_Buffer

sprintf{Data_Buffer,":%3d%3d%3d% | dxxsoaxxxxxxxxoooxx” (int)02_Data,(int)High,(int)Low,(in

t)PUMP);

RE_CONFIG SEND();

Data out=0x30;

Address_Send();

for (j=1;j<=25;j++)

{

TX _DATAQ;

delay Susec();

for(=0;j<25:++)
{
if(Data_Buffer[jl="")Data_Buffer[}]='0';

[/ SYTEP #6 Set RF Moduke = Transmit Mode

delay” 200usec();

/1 STEP #7 Send Data'to Master

delay 200usec();

BUFFER = Data_Buffer{j-1];
Port_Test=~BUFFER;

CE=0;
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/* Program :Test RF module 2.4G reciver */

/* Decription : Use MCS-51 recive data to */

/* : Module RF 2 4G with Whenshing  */

* : Electronics */

/* CPU : T89C51AC2 (Atmel corp USA) */
/* Complier : KeilV7.08 */

/* Start Date : 22/03/2004 */

/* Solfware Eng.: P.Suthep ¥

/* email : tape _4@hotmail.com *

FARA sk ko ko ook o ok AR SRR KRR KR o ok ok o kA Rk

#include <REGS51F.H>
#include <absacc.h>
#include <ctype.h>
#include <intrins.h>
#include <math.h>
#include <stdarg.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define Port_Test PO

JRET AR O RKROROORR HR AR R ROk R ek kR R

/* Define /O Port b

SRk R kol R R ROk ok kR sk ok R diOlo]OR KRRk Rk ok Rk /

/f#define Port_Test PO

sbit Data = P174; // Port send data to module 2.4G chanel 1
sbit CLK1 =P1"3; // Port Clock befor send data chanel 1
sbit DR1 =P1"5; /! port select data to chanell

/! Port seclect data to chanel 2

sbitCS  =P1"2; // Port chip select



shit CE = PI1°0; // Port Enable Shift

#define ON 0x02

#define OFF 0x00

#define BLINK  0x01

// LCD bit define

sbit rs_ LCD=P2"5;// select command (0) or data(1)

sbiten ECD=P2"4;

shit D3=P2"0;

sbit D2=P2"1;

sbit D1=P2°2;

sbit DO=P2"3;
/************************************************/

/* Define CODE command for TRW-2:4G at defual */
/#********************************#**************/

unsigned char Test Package[] = {0x8E,0x08,0x1C}; // teserved for testing
unsigned char DATA2 WI[] = {0xC8}; /t data2 for send to GFSK
unsigned char DATA1 W[] = {0xC8};

unsigned char ADDR2[] = {0xC8,0xC8,0xC8,0xAA,0x55};
unsigned char ADDRI1[] = {0xAA,0x55,0xAA 0x55,0xAAY;
unsigned char ADDR W CRC[}= {0x0A3};

unsigned char RF_PGM([] . = {0x4F};

unsigned char RF_Send[] = {0x44};

unsigned char RF_Recive Data[] = {0x45};

unsigned char Data Test[] = {0x01,0x02,0x04,0x10,0x20,0x40,0x80} ;
unsigned char BUFFER,Bufferl.i k,j,Data_out;

unsigned char Data_Buffer{40];

unsigned char bdata TX_RX;

sbit Chk_TRx = TX_RX"0;

unsigned char High,Low,02_Data,Index;

unsigned char RecieveBuffer[30];

bit PumpStatus;



bit RxReady;

e e T L e L I e ey

/* Subrutine for Delay time */
/************************************************/
void dmsec (unsigned int count) {  // mSec Delay 11.0592 Mhz
unsigned int iii; // Keil v1.08
while (count)} {
iii = 115; while (iii>0) iii-;

count--;

}

/************************************************/

/* Subrutine delay time @ 18.432 MHZ */
A R oK O AR o e o Aok o/
void delay Susec (void)
{

_nop (); = //nop=0.9 usec @ } machine cycle

_nop_();

_nop_();

_nop_0);

_mop_();

_nop_();

_nop_();

_nop_();

_nop_();

_nop_();

_nop_();

_nop_(;

_nop_(};

_nop_();

_nop_0);



_nop_();
}
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/* Subrutine delay time @ 18.432 MHZ */
SRR AR AR AR A AR A A AR AR KRR K |
void delay_10usec (void)
{

~nop ();  //nop=10.9 usec @ 1 machine cycle

_nop_(};

_nop_();

_nop_(};

_nop_{}

_nop_();

_nop_();

_nop_();

_nop_(%;

_nop_();

_nop_(); {//Total time approximate at 10 usec

_nop_();

_nop_();

_nop_();

_nop_(%

_nop_();

_nop_();

_nop_();

_nop_(};

_nop_();

_nop_();
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/* Delay 200 usec */
R R R A ok AR AR KRR KAk |
void delay_200usec (void)
{
/' unsigned char i;
for (i=1;i<=20:i++)
{delay 10usec();}
}
void TX _DATA(void)
{
/' unsigned char i;
for (i=1;i<=8;i++)
{
CLK1 =90,

Data= BUFFER & 0x80; // Send data 1 bit

BUFFER =BUFFER <<; //'Data shift 1 bit

delay Susec();

CLKI=1; /1 Clock send data

delay Susec();

}
i
void READ_DATA (void)
{

// unsigned char j;
for (j=1;j<=8;j++)
{

1<<=];

CLK1 =0;
delay_5usec()
CLK1 =1;

]



if (Data =1)
{ 1)=0x01;}
else
{ i &=0xFE;}

delay Susec{);

/****************************************/

/* Subrutine RF_CONFIG_SEND chanel 2. */
/****************************************/
void RF_CONFIG,SEND (void)
{

CE=0;

cs=1;

delay 200usec();

BUFFER = Test. Package[0];

TX_DATA();

BUFFER = Test_Package[1];

TX DATA();

BUFFER = Test_Package[2];

TX_DATA();,

BUFFER = DATA2_WI0];

TX_DATA();

BUFFER = DATA1_W[0];

TX_DATA(Q;

BUFFER = ADDR2{0];

TX_DATA{);

BUFFER = ADDR2[1];

TX _DATA();

BUFFER = ADDR2[2];



TX_DATA();
BUFFER = ADDR2[3];
TX_DATA();
BUFFER = ADDR2[4];
TX_DATA();
BUFFER = ADDR1[0];
TX_DATA();
BUFFER = ADDRI[1];
TX_DATA();
BUFFER = ADDR1{2];
TX_DATA();
BUFFER = ADDRI1[3};
TX_DATA(Q);
BUFFER = ADDR1[4];
TX_DATA();
BUFFER = ADDR_ W CRCl0];
TX_DATA():;
BUFFER = RE-PGM[0];
TX_DATA();
BUFFER = RE_ Send[0];
TX_DATA();
delay Susec();
CLK1=0;
CS =0;
dmsec(1);
}
void RF_CONFIG_RECIVE(void)
{
CE=0;
CS=1;
delay_200usec();



BUFFER = Test Packagel0];
TX_DATA();

BUFFER = Test_Package[l];
TX_DATA();

BUFFER = Test_Package[2];
TX_DATA();

BUFFER = DATA2_W[0];
TX_DATA();

BUFFER = DATA1_WI[0];
TX_DATAJ();

BUFFER = ADDR2[0;
TX_DATA();

BUFFER = ADDR2[1];
TX_DATA();

BUFFER = ADDR2[2];
TX_DATA();

BUFFER = ADDR2{3];
TX_DATA();

BUFFER = ADDR2[4];
TX_DATA();

BUFFER = ADDR1[0];

TX _DATAQ);

BUFFER = ADDRI[1];
TX_DATAJ);

BUFFER = ADDRI1[2];
TX_DATAJ);

BUFFER = ADDR1{3];
TX_DATAJ);

BUFFER = ADDR1[4];
TX_DATA();

BUFFER = ADDR_W_CRCJ0];



}

TX_DATA();

BUFFER = RF _PGMI0];
TX_DATA();

BUFFER = RF_Recive Data[0];
TX_DATA();

delay_5usec();

CLK1=0;

delay 10usec();
//CE=1;// En Rx

void Address_Send(void)

{

CS=0,

CE=1;

delay 200usec();
BUFFER = ADDR1][0];
TX_DATAQ);

BUFFER = ADDRI1[1];
TX_DATAO);

BUFFER = ADDRI[2];
TX_DATA();

BUFFER = ADDRI1[3];
TX_DATA();

BUFFER = ADDRI1[4];
TX_DATA(Q);



/************************************************/

/*  Subrutine Hex to ASCIL */

e e L e LR P Tyl

/*void Hex_To_ASCII {void)

{
if (Bufferl < 10}
{
Data_Send = Bufferl +(0x30);
b
else
{
Data_Send =/ BufferI+(0x37);
H
}
W
i I
N LCD i
/W I

e e
void dusec(unsigned char time)
{
while(time--};
}
void LCD_Pulse(void)
{
en_LCD=1;
dusec(50);
en_LCD=0;
dusec(50);
}

void LCD_Command_ write(unsigned char ch)



}

rs_LCD=0;
ifi{ch&128)—=128)D3~1; else D3=0;
ifl(ch&64)—64)D2=1; else D2=C;
if{(ch&32)=32)D1=1; else D1=0;
ifl{ch& 16)==16)D0=1; else DO=0;
LCD Pulse();
ifl(ch&8)==8)D3=1; else D3=0;
ifl(ch&4)=4)D2=1; else D2=0;
if{(ch&2)==2)D1=1; else D1=0;
ifl(ch&1)}=1)D0=1; else' DO=0;
LCD Pulse();

void LCD Data_write(unsigned char ch)

{

}

rs_LCD=1;
ifl{ch&128)=128)D3=1; else D3=0;
if{(ch&64)—64)D2=1; else.D2=0;
ifl(ch&32)==32)D1=1; else D1=0;
if((ch&16)==16)D0=1; else DO=0;
LCD_Pulse(};
ifl{(ch&8)==8)D3=1; else D3=0;
ifl(ch&4)=—=4)D2=1; else D2=0;
ifi{ch&2)=2)Di=1; else D1=0;
if{(ch&1)=1)D0=1; else DO=0;
LCD Pulse();

void ClearLCD(void)

{



LCD_Command_write(0x01);
dmsec(50);
}
void CursorLCD(unsigned char attribute)
{
if (attribute == BLINK)

attribute |= ON;

LCD_Command_write(0x0C | attribute);

t
void putc(char ch, unsigned char index)
{
if (index > 0x01F)
return;
if (index > 0x07)
index += Ox38;
LCD_Command  write{0x80 | index);// set Cursor
LCD_Data. write(ch);
}

void PrintLCD(¢har *str, unsigned char-index)
{
unsigned char iii;

for (iii = 0; iii < strlen(str); 11i++)

{
putc(strliii], iii + index);
}
H
void InitializeLCD(void)
{
dmsec(500);

LCD Command_ write(0x33);



dmsec(90);

LCD Command write{0x32);

dmsec(50);

LCD_Command_write{0x28);

dmsec(50);

LCD_Command_write(0x08);

dmsec(50);

LCD_Command_write(0x0C);

dmsec{50);

Cursor.CD(BLINK}.//.

dmsec(50);

ClearLCD(};

LCD_Command write(0x06);

CursorLCD(OFF);//

H

Ao 0x0D 0x0A

void ConnectPC(void) interrupt 4 // serial interrupt vecter 4

{

(Rl && RxReady==0)

{

If{SBUF==0x0D)

{
RecieveBufferfIndex]=0;
if(Index>0)RxReady=1; else RxReady=0;
Index=0;

H

else if SBUF==0x0A)

{
Index=0;

¥

else



RecieveBuffer[Index]=SBUF;

Index++;
H
RI=0;
}
H
// Send data (Byte)

void SendByte(unsigned char bData) //RS8232

{
SBUF=bDatay/ SBUF ->T=0,
while(TI=0);// Wait Send Complete  ->TI=1;
TI=0;

H

void initializeRS232{void)// initial at 9600 bps 8 bit none parity and 1 stop bit
{
RCAP2H = 0xFF;
RCAP2L = 0xB8;
SCON = 0x40;
T2CON = 0x30;
TR2=1;
REN=1;

AR AR R ACR AR R AR R I KR OO KR KRR ok
* Mian Program *f
/************************************************/
void main (void)

int ii;

unsigned char StrBuff]18];



InitializeLCD();
initializeRS232();
DR1=1;
CLKI1=1;
Data=1;
dmsec(200);
IE=0x90;
while(1){
//STEP#1 Config RF Moduleto Transmit Data
dmsec(100);
RF CONFIG SEND();
delay_200usec();
Address Send();
delay. 200usec();
/I STEP #2 Packing Data
sprintf{Data. Buffer,”:%63d%3dxxxxxxxxxxxxxxxxxxx" (int)High(int)Low);
for(j=0,j<255++)
{
if(Data_Buffer[j]=— "YData Buffer[j]='0';
}
/I'STEP #3 Send Data
for (j=1;j<=25;++)
{
BUFFER = Data_Buffer{j-1];

Port_Test=~BUFFER;

TX_DATA(:;



delay 5usec();
// STEP #4 Config RF Module to Recieve Mode
CE=0;
RF_CONFIG_RECIVE();
CE=1;
DRI=1;
11=500; // Set TimeOut
while(DR1==0 && ii>0)

{
ii-dmsec{5);
if(RxReady)
{
ifl RecieveBuffer{0] 1="RY)
{
High=RecieveBuffer[0]-0x30;
High=(High*10) + RecieveBuffer[1]-0x30;
High=(High*10) + RecieveBuffer[2]-0x30;
/{ Hign=80
Low=RecieveBuffer{3}-0x30;
Low=(Lew*10) + RecieveBuffer[4]-0x30;
Low=(Low*10) + RecicveBuffer[5]-0x30;
}

sprintf(Data_Buffer,"%3d%3d%3d%1d",(int)02-Data,(int)High, (int)Low,(int}PumpStatus);
for(j=0;j<10;++)

{

SendByte(Data_Bufferj]);
t
SendByte(13);

SendByte(10);



RxReady=0;

H
CE=0;// Low Pwr Mode

=0,
ifiDR1=1)
{
while (DR1)// Read from Buffer
i

READ DATA();
delay. 10usec();
Data_Buffer[ii]=i;
i+
if(ii>0)
{
StrBufflii]=0;
// Read High ,Low From Slave
O2_Data=Data_Buffer{1]-0x30;
02 Data=(02_Data*10) + Data_Buffer[2]-
0x30;
02 Data=(02_Data*10) + Data_Buffer[3}-

0x30;

if(High==0 || Low==0)

{
High=Data_Buffer[4]-0x30;
High=(High*10) + Data_Buffer[5]-0x30;
High=(High*10) + Data_Buffer[6]-0x30;
// Hign=80

Low=Data_Buffer|[7]-0x30;



Low=(Low*10) + Data_Buffer[8]-0x30;
Low={(Low*10) + Data_Buffer[9]-0x30;
H
if{Data_Buffer[10}="0")PumpStatus=0; clse
PumpStatus=1;
sprintf{StrBuff,"%2.1f, ",(float)(O2_Data)/10.0);
PrintLCD{StrBuff,0);
sprintf{StrBuff,"%2.1f,%2.11" (float)(High)/10.0,(float)}(Low)/10.0);
PrintLCD(StrBuff,5);

if(PumpStatus=—0)putc('1',15); else putc('0',15);

}
}

else

{
PrintLCD(" Time Out . "0);
dmsec(300);

:

}

1.
TsunsuR 19y Visual Basic
Dim Set_Hi, Set Low As String
Dim 081, 082, 083, OH1, OH2;0H3, OL1, OL2,;OL3, Pump As String
Private Sub Buffer txt Change()
"Write HHH LLL chr(13)
‘Read OO0 HHH LLL S chr(13)
Dim f
If Buffer txt.Text ="" Then Exit Sub
f=InStr(1, Buffer_txt.Text, Chr(13)}
If f= 0 Then Exit Sub
On Error Resume Next

Pump = Mid(Buffer txt.Text, f-1, 1)



OL3 = Mid(Buffer_txt.Text, f-2,1)
OL2 = Mid(Buffer txt.Text, f-3,1)
OL1 = Mid(Buffer txt.Text, f-4,1)
OH3 = Mid(Buffer txt.Text, f-5,1)
OH2 = Mid(Buffer_txt.Text, f-6,1)
OH1 = Mid(Buffer_txt.Text, f-7,1)
083 = Mid(Buffer txt.Text, f- 8§, 1)
0S2 = Mid(Buffer_txt.Text,f-9, 1)

OS1 = Mid(Buffer_txt.Text, f- 10, 1)

LED7segl . LEDnumber= Asc(OS1)-- &H30
LED7seg2. LEDnumber =Asc(0S2) - &H30
LED7seg3.LEDnumber = Ase{(O83) - &H30

Setpoint_Hi.Text=OHIl & OH2 & "."/& OH3
Setpoint Low. Text=0OL1 & OL2 & "." & OL3

If Pump ="0" Then
LED_ON.LEDstate =1
LED_OFF.LEDstate =0

Else
LED_ON.LEDstate =0
LED_OFF.LEDstate =1

End If

Buffer txt.Text=""

End Sub

Private Sub Commandl_Click()

If Setpoint_Hi.Text="" Or Setpoint_Low.Text="" Then



If Command1.Caption = "RESET" Then
Setpoint_Hi.Enabled = True
Setpoint_Low.Enabled = True
Command]l.Caption = "SET"
Timerl Enabled = False

Else
MsgBox ("Setpoint Error”)

End If

Else

If Commandi.Caption ="SET" Then
Command1.Caption = "RESET"
Set_Hi = Setpoint Hi.Text
Set_Low = Setpoint_Low.Text
Setpoint Hi.Enabled = False
Setpoint Eow.Enabled = False
MSComm 1.Output = Format(Val(Set Hi) * 10,"000") & Format(Val(Set_Low)* 10, "000"} &

Chr(13)
Timerl.Enabled = True
Timerl.Enabled = True

Else

Timerl.Enabled = False
Command1.Caption = "SET"
Setpoint_Hi.Enabled = True
Setpoint_ Low.Enabled = True

End If

End If

End Sub

Private Sub Command2_Click()
If Command2.Caption = "Open" Then

MSComm]1,CommPort = Combol.ListIndex + 1



On Error GoTo Er 1
MSComml.PortOpen = True
Command2.Caption = "Close"
Command]1.Enabled = True
Timer1.Enabled = True
Else
Command2.Caption = "Open"
End If

Exit Sub

Er_1:

MsgBox "Port Error!"

End Sub

Private Sub MSComm1_OnComm()
Buffer_txt.Text=Buffer_txt.Text & MSComm1.Input
End Sub
Private Sub Timerl-Timer()
MSComm1.Output="R" & 'Chi{(13)
End Sub





