asiiny

unaageniune
UNANGONTHIDING Y
naanssulseme
M31iey
GRESITRERN

GAESTLTRR]

NN 1 v
I
1.1 anudunvee lasaanu
[ 4
1.2 Jagilszasnveslasaaiu
1.3 Yo UIUAUDI 1A 91U
Y
1.4 TUADULAZITMIAWIUIY
1.5 Uz Teminaninee 1asuy
~ A A 9
UNN 2 NYERNINEIVOA
2.1 A19399IAgUNN DS1820
@ dy Y =
2.1.1 nanmsieaduvedlod DS1820
A 4 ] Y =
2.1.2 MiduesNar U e dUAe)
2.1.3 pauaniaved DS1820
A 1 J .
2.2 MIFOUADYUNIAULUY 1-Wire Bus
o
2.3 luTasaouInsamos MCS-51 uuuuvlay
vAa a o
2.3.1 uantamunaiavesluIasnouInsamos oynsu AT89xx
Y A v s
232 venims auves luIasneuInsamesoynsu AT8ICSx
2.4 TuganTossu-daliae
2.4.1 Frequency Shift Keying (FSK)
2.42 vannmatinuvesluganiessu-deliee

2.4.2 guunumsvamsdeais

~ B~ B~ &

12
14
14
15
16



a131igy (910)

[

2.5.1 i%ﬂﬂll Visual Basic

2.5.2 M3¥1 Visual Basic 1119911

2.5.3 vanmslumsweu 1Usunsy VB6
2.5.4 ﬁ‘”ugmclumi@ﬂuTﬂame@f:}ﬂ VB6
255 m3l¥leTismes

2.5.6 ﬁwé’ﬂumimmjumiﬁmu

o @ s J
2.5.7 MINMNUNUDDULINA

~ A qu 7 . .
2.5.8 ﬂTﬁL"UﬂUIﬂiLLﬂﬁﬁJLWfﬂ%ﬂuW@ﬁﬁﬂlgﬂ‘iiJ Visual Basic

2.5.9 nanguautavenou 1nsa MSComm
UNA 3 HANMSOBNUUULAZMTATI
< A @ Ay Y
3.1 uden lnozunsuniosiaguugil 15ae

1 J J

3.1.1 ﬂ"l'i’é)’f)ﬂll,ll1_1!,Lﬁ$ﬂ1§ﬁ%)1\1ﬁ3u"ll’é)\‘]miﬂll’ﬁ

)}

3.1.2 matdenlHainningaumngil
3.1.3 Mo UNHIgUsENIaNanInT I
3.2 NAANTOIAI-1AT0951 modual 158

= 9 A @ ]
3.2.1 Mm3taen 1y lugainiedsu-as

3.2.2 MIFONABIZNIN TUgan AR50 UAINTINIAQUN

] 9 d' 7

3.2.3 MIoanuuUnLIBszuIaNatoyaInT 0951
3.2.4 MININUVDTHU AT EAINTIAY

[ o J
3.3 famsmauves lulasaeaInsmos
3.4 MSNIIUVDY I‘]JiLLﬂiiJ Visual Basic

UNN 4 NANNIIPDALLULEALMT T3
4.1 dnvazvoalisunsunlslumnaans

4.1.1 imshmuamvesmsivuazdidoya

a

1<
4.1.2 Tsunsuamnsonudoyavesgumngi
= =1 oA Y
4.2 fﬂﬁL”]JiEJﬁJWlEﬂJﬂTVIhlﬂmﬂﬂﬁ‘Vlﬂa’EN
= 9
UNnN 5 ﬁ”a:ﬂ U UDIAUDLIUS

5.1 aymavoslngaaiu

19
21
22
23
25
29
31
35
45

48
48
50
50
52
53
53
54
54
57
59

61
62
65
66

71



a1517ay (10)
5.2 giassauazilynivedlasanu
5.3 Yolauauuy
1DAAIT91994
MANUIN 7.

NARNUIN V.

72
72
73
74
95



MIUYNIN

~
A1319N
2.1 narnrtinveadoyariaaie lu VBe
4 L o a J

2.2 uandlonosismes lumIsuIanaAdaMmMansvod VB6
2.3 uananaaninldanloloswos And

o Jan Y P
2.4 uananaanin lan lonlewmes Or

o Ay Y P
2.5 uaaanaanin lasnlonleswes Xor

v JAn Y P
2.6 uaaraansn lavinleleisiaes Eqv

v JAn Y P
2.7 uaaraansn lavinlemlesiaes Imp

v I Y P
2.8 uaaanaanin lasnlonlomos Not

o
2.9 uaadloloswesnlFlumsnlsouiiov
o o ~ a 9
2.10 paailandunmsnlasuriaveya
a z =1 [ o a P Q;

4.1 uanagannin 1sunsuna 2 yaeunumes luiimes Ngungiia

Y

a 09/' @ J a I a
4.2 LLﬁﬂQQﬂ!WQN%WﬂIﬂiLEﬂﬁNﬂQ 2 sﬂqﬂLﬁﬂUﬂUL‘ﬂ@ﬁINNL@]@iWQﬂ!ﬂQﬂJ 3}

a

i
z = @ o a s a
43 uamqmmmmiﬂmmum 2 i].ﬂL‘ﬂEJ‘Uﬂ“]JL‘V]E)ﬁIlIZJL@]fJ‘i‘I/]Qﬂ!ﬂQﬂJEIQ

U

25
25
26
26
26
27
27
27
29
29
67
68
69



14

2.1

Qo

2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20
3.1
32
3.3
34
3.5
3.6

i

anq

€
@
ot

f1n379 7Rl DS1820
UNURRYDITE UV ALY 1-Wire Bus
[ ) 1 d Y
Taraznalumsiinizuiumsasaeuniglnssieguuiie
[ L [ o %
Yanaz luTasaeu Tnsames 4idsudoya lidiglnsaiuuiia
[ L U a o @
Yanaz luTasaeu Insames e miadeya mingunsaivuiia
Y
4
TassaseniuguveslulasaouInsamos
v & p
Tassardenug e luTasnou Tnsaaes uununaseynsy AT8ICKx
@ 14
uaaamsdavved lulnsaeuInsames MCS-51 (ATS9C51)
Tassardraneluves MCS-51 uunuWasv0a Atmel
mskandygIuveIdoyad183Tms FSK
Spectrum UYBIAQYYIU FSK NUANNDV0IdYRIUWIHY
MIA0EITLHINYANDIATONTAD
MINNIUILHINYAADYATONIIADL
MIAOATTENINYAADHAIBYATONTADUNAL
MIAOATUVULNTNTENY
A 9 o w
msdemsalefdeszes Ina
N5 Wen 1Usuns Uy Visual Programming
[ A o A Y 9 Ay Yy Y
mysulisunsuaziianyuzmiounuvihai ldeenuun’ld
1 4
naanou Insans 9 Tuygavensved VB6
IE A Properties Window
3 A '
VAN lnozUnIuNIANG oI
<] A Y
VAN lAozUNTUMANTOITY
fnsviaganiiues DS1820
1 4
msaslynululnsneuInsames
4' ] [ L&Y LY [
mMireuaesznIN luInsnouInsamesnuainilaia

d’ 1 d’ s
Tﬂﬂﬁlﬂiﬁlﬂﬁﬂ-mﬁﬂﬁﬁﬂ

10
11
1
13
14
15
17
17
18
18
19
20
21
23
32
49
49
50
51
52
53



31

3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
4.1
42
43
4.4
45
4.6
4.7
4.8
49
4.10

5.1

U \
CRRNGTRIRGE)!

1 Jd o 4 o
msaeldaulyTasaeuInsamesnuTuganieein1ime
7495 Max 232
Tuganimn3oasylSae sauf Computer

o o J
Aesmaiinuveslulnsaealnsiaes

o o 4 1
Aeamaiinuveslulnsaealnsaes (ae)

a

AIULAAINITUAIUNYI]
drvveamanaaina 1Usunsy Visual Basic
druveamanaaedTilsuny
msisendaldsunsy
Tosunsudldlumsnaassvasihifimsdeagagi
113 Configure AN U4 Computer w4 11/51n5w IP-Massage
werasmvestoyagangin 1asudn
HaERINsaIANReUUa 11/51n51 IP-Massage

Y ady ¥ A= 1
Llﬁﬂ\ﬂlﬂll”ﬁQﬂ!‘l’i{]ﬂJ‘VlvlﬂﬁnﬂﬂTi‘UuﬂﬂﬂW

<] ' a
UdAN Log File Y94NMINUAYUHHUNNG 5 N

U

a 09/’ ~ o J a s a
nslgargIn Tsunsuna 2 yameunumes lullwosnguvgiga

ueasanbUzIzezN 1 lumsSutasdedoya

54
55
56
57
58
59
59
60
61
62
63
64
65
65
66
67
68
69

71



1.1 ananihanveslassnu

]
7 a = o

A [ = A Y a A
e ndanuoungianuaoIun o YA Imsulasundasi lvinanmsilasuy

Q Q U

' ]
a 1 A o w 1 v A A

1 d 4 Ql { o 4
uﬂawmmqmwﬂu YAABALIATINITAIUS %QL‘]J‘L!L?’(‘N a1y LL@ﬁQﬁﬁTﬂﬂJﬂﬁﬂﬂﬂﬁﬂ\‘lﬂ]ﬂﬂ

U U q ) q

& 1 9

1 = a o qgj v =K = =3 L -4
ﬂ"IS‘VIﬁT]Jﬂ"IﬂTiL‘]JaEJ‘L!LL‘]JﬁQQiuﬂ{]il ﬂQL!uﬂ"liLé]”ligTNﬁNL‘]Ju‘VI"I\‘i’E)i’)ﬂi’)ﬂTIN‘ViuQ NTUUAIIN

a 9 = A A 5 A A o 9 1 ~
PUNHY ICADINUNITINYNUNANINYIATI LASTNUTND LW@VH]%‘VI”IGML?1‘1/]51‘]Jﬂ1ﬂ”|i!ﬂﬁﬂu

a A a ] Y Y o
LL‘]Jaxﬁli’]\3Qﬂ!1’1{]11LLa$LN@LﬂﬂﬂiyﬁTﬂ%zllﬂﬂiyﬁWqﬂﬂuﬂTﬁ

1
a K o

a < v
Tagdnasz ldaulunmsasiusngungil Feazildidenarlunsasin w gaa1e
Yo o KR A A A [ a 9 A @ 1 Y
anzAIahvedingegelaneziaue insevingungiuuy limenamwnsniaganie lavaiege
1 Aa ~ ~ 1 A 9 ~ () [ ]
nagszoz linu 50 was unuiszuvmen liansomaoudiogai ludesnsia nazgaen
a o9 = = ' vy v = = v
Tumsaaaesulldsmsamuiigeni lumsdsdeyaszunlFamedanmnzauiige Tasdo
1 Qd’ Y ) 1 ] [ d' a 1 d'
yam g Idazgmin veqiaa wazdwwendiudinan aauingluguanud UHF T
o A o A o v Y A a J v
Gan3ed SUHeINITn0ATHATOYaNAIN AT UTAINAVUADNNIADT A8 11TUnTNAIYI
. . d' J Y d‘ 2/' 1 J 9 d‘ d'
Visual Basic Hoavnazudasn laneiios nazawsn asnalumsuaaar 1@ ooz

il daaguugiluitesServer

(v} d
1.2 Inglszasnvedlasiny
1.2.1 1ieAnHINMININUYDIINT I InAI1gUHR]
A = ~ .
1.2.2 thiefny 1, saew 14510534 Microcontroller
A = @ v 9 9
1.2.2 LW@ﬁﬂHTﬂTﬁiU-ﬁﬂ"M’]MvﬁﬂJf’N Module llifﬁfl

A = . .
1.2.3 thiofny 1151053 Visual Basic

1.3 Yo UIUAYDIINTINY
1.3.1 s HaNTATIIAgUNAN 1NN 1 99 520z 1N 50 NS

1.3.2 19 Module Tumssvdsdoyalimelunauing

'
aa

1.3.3 imguvgiin lduwaas Taeld 115105y Visual Basic

U

9
v 1 < &% 1
1.34 ﬁ'lil'lﬁﬂﬂ\iﬂﬁlna']ﬁli:!ﬂ'ﬁllﬁﬂqWﬁllaglﬂﬂﬂuﬁﬂﬂ']aqﬂlu Harddisk



1.4 YuARUIAIEMIANHHOIY
1.4.1 MUALIULAE MU UATDUUAYDI TATINY
=2 = o v 1 9 y
1.4.2 fAnymgugmsianvesmsiudedoyaliae
1.4.3 90nuU DAz A3 1999930579 IAgungd d9A1H1U Module 15010
1.4.4 LEAINANTNAADY A28 Visual Basic HazTufinwa

1.4.5 ﬁ;ﬂNamaﬂmwmua:eﬁ'mauauuz

dy

1.5 szTaminmanazlasy

1.5.1 hunsesasiviagungd 1 ldunuszuumenaz Idunuanlumsasieia

a

1.5.2 111 Microcontroller i 1&lumsaiugumasdanives dringaigil

QU

1.5.3 ianumesauazuiudr lumsuaasaiguvgi
Ed

< 9 Y R
1.5.4.mmiauamwamsmnuazmmm&a%amu

1.5.5.amnsndegalumsasieiala



UNnn 2

ad A
NYHHNINIV EN

dy 1 =2 ) aA A Y Y Y A @ a Y
Glul]‘ﬂuﬂgﬂa']jﬂ\j mi‘tﬂl’m‘ﬂi]‘]sJQ‘Vl!,ﬂEJ’JGUfNiJﬂ‘ﬂ‘Hﬂﬁﬁ’iNLﬂi@ﬁﬂﬂqmﬁgu hlﬁ
A P Yy a2 Y Y u v & o & Y~
E’HEl!,uﬁNi]1ﬂGlUﬂTiﬁ‘iNi]%@lﬁ)ﬂﬂJfNﬂﬂixﬂf]‘Uﬂmﬁl q AMUAIYNU ﬂ\juuﬂ’llﬂuﬂgﬁaquﬂ’]j
Yy a K aa A ] A = a0 ¥ o A o
E]N’e)ﬂﬂﬂ“lﬂﬂ‘]zl{,]“l/llﬂt’l?l‘ll’e)ﬂ LWfJ‘UfJﬂ‘DQMQNmﬂuﬁJﬂ‘ﬂuﬂ”ﬁﬂ@ﬂu‘U1J UagaI N Tﬂﬂ!ﬂj@\j’gﬂ

a [

Y = aA A Y dy
gaungil IFmelinguiiineados asil

a

2.1 919379 IAQUNQN
A 1 J .
2.2 MaoNaagllnsaluny 1-Wire Bus
4
2.3 m3l¥TsunsuauaunlulnsaouInsamos
2.4 Tuganseesu-dal5me

2.5 Mywau 115105y Visual Basic

2.1 MNTIVIAYMHNN DS1820

PIN ASSIGNMENT

BOTTOM VIEW

Mo = 1 18 —3 MC
MNC = 2 15 — NC
Mo — 2 14 /=3 HC
Mo/ £ 13 /3 Mo
o 12 = NC
MC =/ & 11— NC
wooDe—| T 10 /3 NC
Da— 8 2 3 GHND
DE18205
PR35 F'H“KAGE 18-FIM SSOP
See Mech. Drawings See Mech. Drawings
Section Section
PIN DESCRIPTION
GMD — Ground
DQ — Data InfOut
Voo — Ophonal Vpp
MC — Mo Connect

311 2.1 AIn579TAgUNYI DS1820



[V tﬂy 9 =
2.1.1 waﬂmimamumm"lecv DS1820
~ I A A A 9 & & A Y1 I
ull’i]“l)’ DS1820 nJu"laewmzuumiﬁamsﬂmyamgﬂsuLmuwmmﬂmaa"lmuﬂu

L!'d 9 o [ = 9 1 QEJ} 19 = [
JZUUNUANNFIYRATA LLﬁZi‘H%WH’JHﬁWﬂﬁﬂJﬂﬂJﬂﬂ!LWt’N 1 i UmIuu Iﬂﬂllil@@\‘lilﬁ']t’lﬁﬂmﬂu

g 9

!

WINNINIAIVANIIHIZNISDIeNeATeyaMilouiusz DU a1 ToyasynsulunuUDY
Y o Y A A I o a o 1 1 9 Aa
ﬁ"lflsllﬂﬂsljaﬁ]$Tnﬂ1!1‘VILﬁll@utﬂuﬁ?ﬂﬁiymﬁl'MUWWﬂTiu@]ﬂ FIUMUDIVDYAISWIITUIDN
@ @ A [ 1 1 £ A ' d I
ﬁﬂHiLl$51]9\3?J‘]JﬁflluflJ1‘El!VI‘]_I'i1ﬂQ‘]_I'LlfﬁfJf‘TiUum?ﬂﬂullﬁﬁ%ﬁ@ﬁﬂl@ﬂnﬁ?“ﬁﬂﬁfJﬂ'J”I hl‘Vlllﬁﬁ't’)@]
c; 1 4 | 4
(Time Slot) Tasmunaidiganazgegavosaniuzals q lumsaeaisdoyaluudas Ingd
< = o Y o J 9 a 2 1 J 3 o
’ﬁﬁ@@]llﬂ'liﬂ'l‘ﬂuﬂGU’E']'UL"UG]Ul'J’t’]EJ'NG]W]H]uﬂ'lﬁE]'IEWI'BQGU'(’]HEIFﬂz!ﬂ@ﬂluiull@agqﬂﬂﬁaﬂﬂuu

U Y I a o v A 1 o
TLJLL’]J‘]JﬂﬁﬂRJ‘V]?Jﬂ mauafuzLﬂmmuamﬂmuﬁiuimuuw VliJﬁﬂ'liﬂ?ﬂuﬂﬂ’JTJJEJ'l’JeUfJ\‘l

U U

v = o ¢ A g a v A ¥ ' A
GUEILI”alﬂuixﬂﬂ‘l“uG]iguﬂﬁﬂﬁ‘ﬁLL‘]J"Uummzm}z1%114m‘jﬁﬁl’mimaga§$W31Q1®%LLNQDQi]i

= v
LyINU
a J ' Y A
2.1.2 myouweslariuaisduag?
A oA a s ' 7o ¢
MIFBUADNIONITOUIN DT IV @ (Interface) 5814’31\11%1?15?]@141143@1L'ﬁ’é)‘iﬂ‘UQ‘iJﬂim
Yo o Y Y P Iy @ ] 1 A Aa v
NguUoan TﬂElﬁl‘lﬁﬂuiluffﬂElﬁﬂJuiUu1&111’1'HE)EJ‘V]E:(ﬂhlﬂllﬂTi'WﬁlM1M1®81Qﬂﬂlu@\1ﬂ1ﬂﬁﬁ1ﬂﬂ‘i‘ﬂ‘ﬂ
a 1 4 1 J 1
F:J:Na@l U ﬂTﬁL‘%@ﬂJﬁﬂqﬂﬂﬁﬂmaW’NLmUﬂ‘Lgﬂ‘iiJ (Serial Peripheral Interface, SPI) Tululns-

4 A 1 dy ] Y 4
aouInsaans 6sHC1 woiluTalsar mayeuasuuy SPI Haeld lulasneuInsaass

[

A Y d 1 Yy Y 3 =X Y A 1A = 9 o [
LlﬁﬂHJa‘(’JUGUE]‘JJ“aﬂ‘]_l’f)ﬂﬂﬁm@ﬂwjﬂqﬂﬂjﬂﬂjn&ﬁ'}ﬂﬂ 1 AMUUANDIUIN IﬂﬂﬁlﬂfﬁWﬂﬁ‘Uﬁ\‘]

a

A Y

dyanauiio 3 ¥ie 4 1du saudumenseonniludy
2.1.3 Auauiiaued DS1820

- DS1820 @130 Interface e lFaeduanauieaudu@en

g g

- DS1820 1fisaduder annsoiagaumgilla laslidesdegilnsalsu
- DS1820 B iaegi +125 D4 -55 C

-DS1820 Hanuazdealunidald 0.5 C

4 <
2.2 m3tvennegUnIalnuy 1-Wire Bus

[ ~

7 o % =~ Y = = Y J 3 A
QﬂﬂimﬂﬁuUﬁuuﬁwuumwmmummwuawammmmm2 UM UUADTY

D)
Y

4 o % [l ' ~ @ P @ 3 o
NINIAUASTIYTYYIU Gd]ﬁﬁﬁlﬂ%ﬂﬂ&ﬂ\i’ﬂ 18 DATA f;ﬂEJ‘Hi]%i]@ﬂﬁlﬂ&l’)ﬂﬂﬂ\iﬁﬂgmﬂm"ﬁﬂyﬁ

Y

@ a Aq Y A dal < a . [ 3
vazdyanaiininlglumsuana/asuteya @e DATA Haziilugila Open Drain A41i1 U

v Y v

9 ya dysi 4 o
N1IDDNUUUINVT ﬁ]%ﬁ@\‘l@@ﬂLIfU‘UGlﬁﬂJﬁ'J@ﬂu%’luiﬂmﬁﬂWﬁ’lﬂ DATA umﬂﬁmﬂuwum

HAAINIIADI LUV AUDI 1-Wire Bus A931/9 2.2



—AAA—O

47k
lalaon DATA =09 & aenDaT A waq
lulrsmaulvsases ~‘- *  alnsai 1 - Wire
ol arsretuns " > T s rotana
lulrmmaulvennas /}7 qﬂmﬂf 1 - \iire:

5UN2.2 HHUAIUBITLUVT ALY 1-Wire Bus

U

= v 1 J v g ¥ . g
vinmsvanasudoyaszrinlulnsnouInsameinuginsainld 1-wire Bus

9
1i'ldde o mlounumsdedoyariuniatiauuy SPI i1z luszuy 1-Wire Bus 1uae
DATA  92A999AMINEINUTINIZIIAT (Timing)  seAUTIY (Level)  uazfiAnig

4

. . Y i o 9 a J 4 Aa 1w
(Direction)vodvoyananua  Mldmsmsusoriuisveslulnsnoulnsanesnanaeny
P Jy A ] 4 o . ’aq Y o
ginsalwintavalinNuFuFouNInUU Tuan1IzWn (Quiescent State) gilnsain lmiauuy 1-

E4
Wire Bus 911a18 DATA ogluaniizass (floa) ilduniifiuseduminunssauyasmn
% adg e’g 1 =] ' J { a '
(Vee) Fandnde 5 Toadiiues daululasneuInsamesniziaselivuerdyanldaase
[ J v ' [ g 5’09./’
AUY1 DATA Tegluan1iz AuAunIug (High-Tmpedance State) 15unu 1logilnssing
a dy 1 9 1 Y dy Y v ' @ Y
doartaiiiass el DATA odludnzassnaiianuaumuyas Iz IsinyIsza
o J {1 [ A o d ' o I
useau lhidsaniieldnugUnsainldianuy 1-wire Bus i ldvdnainanomsizginsainly
o . < Y o o Y} A Y o
Yauuy 1-Wire  Bus  Hagldnasnulumsmauidesnn  lumsuannlasudeyanu
4 CAq Y o . Y o A 1 o @
luTasaouInsamesuazgnsainldieauun 1-Wire Bus vzdosduiiumssdiesziaseia

Y
o w Y o a I 1 % =1 a
auasutuaeulumsiildais DATA tasdnilu low’ Uassliais DATA aduuTasan

4
~

I . @ v @ I 9 2 ' @ Aq ¥
11U “high’ aza 3297 UMIneUTUNUQUATAIDNA KT ¥9TerIznan s unszuIums
o Y o . dyd! Y Y S A
gnimualagdoMuuamNIZY0952 DY 1-Wire Bus Hasdosld lulnsnouInsamasnil
Y I~ [V 3 Y Yy A
AMINDVAUDI IADIINTIATIAIY  d9UT198A0InTIaUANNAINITavesz UL liaIde
' A v o . s v Y 9 A v 4 2 g
nouvzldszuufanuy 1-Wire Bus 11 9Ina@n1izinieaumsuaniasudoyaszisuauaiy

~ s ° A J 2L o Y o 9
M3 lulasneu InsamesnseRiInTsUIUNITIIFA (Reset Sequence) B4111 1A Taensi lvane



a I 1 a 1 @ 1
DATA #ia0dn ‘low’ 1funawdatios 480 lulasiudi udrvalassldnduinedluaniiz

v ! v
‘high’ BNATIHTI g1 2.3

s DAT A adLufisa s high' i

adiay 15 lulriuam)

1w =
IuTrs rouing mosd viads dm

~ L
unadnine 480 luleSuai RLEHELL S Unsni

Mhaantnundi60 lulreu-s

Y
5nd =
. — AWML UWAD W
aulnsatinda ¥ .
: ——  "uissanulniamnd
FIILRALE fmme lnsni 1 - nire Device

d' @ o 1A d %
sUn 2.3 %Qﬁ?ziﬂﬂﬁ“ﬂ?ﬂi%ﬂ’luﬂTiﬂi’Jﬂﬁ@U’J1NQﬂﬂﬁﬂ!@gUuUﬁ

_Y

A I Y v . dy dy v I Y
ioginsainldianuy 1-Wire Bus #in579Wuan122 RESET i iuNazaoudunidig
1 @ J o A Y SY 1 Y] dyd o .
msdeiadna liievenlid luTasneuTnsamess Nuuametiaiiiglnssituy  1-Wire
o @ o 1 o 1 ' a
Device f1a9t1aiueg Tag gunsaluun 1-Wire Device vziassldars DATA ogluaoin
. S [ ] a = n o1 Aa a =1 o o a 9 =
‘high’ 0819108 15 TuTas3ud ua Loy 60 TuTasiui vintiusiune 1da1e DATA awunil
a I 1 Aa 1 o Aa
aednilu low’  Tugaanaitszainm 60240 lulasiuii udrvelaselvinduliiiaedn
Y [ ) '
‘high’tFUaN 19 iiFesonNUra1eToI¥U $IUIAUTUAAAD (Initialization) 1A491N
4 1 [ 1 a
ginsal 1-Wire Device Uaoslare DATA nduwiegluasdn high’ udr TulasaesInsa
4 1 1 a Y 1 a 1 ;’f
mesvzdovilaseliaie DATA odluasinfiuiuediatios 240 lulasdunii aelainiu
s I o o A Y . LR 7 .
luTnsnouInsamesnagdafidusudu (Initial Command) v 1 lua lidsgilnsal 1-Wire
R & o & < ¢ 4 a o & o
Bus Baidetionaziumdees 15nla luTasneuInsamesazdednves Mdaiveenly Tae
4 @ @ [ a
mslasuaiuzvesae DATA naulUnauunlasaeuusnaz vy aodn dow’ 1299
[ I . 1 @ ~ 1 ~ ) Y
naun iy ‘high  wrtamznaimuzay sawaud lulasaeuInsamesild
= a I @ 1A A a g a = a g
@10 DATA Ha0dn ‘low’ wiiluduenueznia lvuitiaeimiu <10 da luuliaedniu <o’

Taquauginar lumsi@euia 1> w30 <0 dag1li 2.4



\1frmraulvasusafmn biaDAT 4

4 _— o
_ i@an low' edanian 15 luleTum

ot 1" Wirsraulmsaans s dousn

DATA bitirasn high' wisnnn 15 luleefum

Tu

+6Y ¥ Lﬂ'ﬁﬁq:ﬁm'ﬂ' 1=

ranfven a=ian i
i DAT Ak 980 o

wntmlas0 s
.

’[ ufuslaifu 120 1y
dauanilwn mBndedo Trnuh

&0 - 120 lufrsfu-f

]

Grd

wr B =
A WU TON
ool o wr u
aunsnivr@

lulesnuiniamns
AL

~ee - oimal1 - Wire Device

s 2

4 Yoz luTnsneu Insames 19dlsutoyaludegilnsaluutia

2908152119 15-120  Tulasdun vaelulnsaeulnsamesildiais DATA

Y
ao9n ‘low’ TuneuiisziFenigemssiuanugiadoya (Sampling Window)

g}



hulrmmeuirasirasnhising DATA Sama Tow'

adaaies 1 lulreed ueslifu 15 luiksTu-A

dieddin ‘1'q1]mfim1'&imrmﬂﬂ'ﬂﬂﬁw DATA ARLNA

finefn high' wivarn 15 lulrefu-f

+5ide Tuasdabe D’ nduLn
-— qﬂnﬁuuﬂﬁn:u’m W
Gnd ThaaDAT daadn 0
}: b| wnadnlos 60 s
T
grarmlun 'ﬂﬁﬁuﬁmﬁagﬂﬁn 60 -
120 lailerfu-m
. AL UWATH
nulnsnifiiad

insaauivsamns
A IUANA —— -~ alsal 14iire Device

! o 1 a s o
517 2.5 Tenz luTasaou Insaaesoudadoya vingunssiuuiia

U

[ a o 4 o
lumsemdadoyaniniauuy 1-Wire Bus aounin lulnasnouInsamesizdoi i
= a I 1 Aa a A Y K 1 Y o
18 DATA 12990 “low’ (Huarnuhinu 15 TuTasiunnndrdalaseliais DATA nauin
A 1 A qﬂjl 4 < 1
/2090 *high’ 15UANINITUYUNTAl 1-Wire Device NVZI1AIUANE 1Y DATA unulagazds
a o a I 1T A ]
1a <0’ Tasmsm1iais DATA Taoanilu dow’ uazasda 1’ Iasnisdaseliais DATA
@ = A . Aa A Y [ I A k) Y =
naUNITA0IN ‘high’ awday Wedideyasen 1l luTasnouInsamesisousesnar el
@ "o & 3 L4 . . 1 Y 3
MBIV 11NIUgUNIal 1-Wire Device 9z1laoanmsarunnainais DATA vl
a v o o ! 9y qﬂj ' Y J . . 1A
9aTe 1azT0sy MaInseuvesdeyaniiae i d19insal 1-Wire Device daiia ©0° vonli)
A~ g a 9}l
luTnsnoulnsamesNazaIus0AT1AOUIATUGAVDIA0IN 0’ 14418 1NT 12810 DATA 92
[} 1 $ a a 1 g 1 Aa 4
NAUNI0ENADIN ‘high® MUIAN LANIATIVFHOUYATUIAVEIMIaeDa *1° ¥ogUnial 1-Wire
. Y Y a ' dy 1A a . Y Ad g 1
Device 9zA03 1HMATIALINNIIT IM512a18 DATA 920gNa0dn high® aguarinilumgnad
o Y] 1 =1 9 =S g A Ao w A 1 a 4
Mludszna lumsew@sudoyadaiusosndwagun iWeoszeruia <1’ anginsal 1-
o o 1 { A 1 1 [
Wire Device lulnsnoulnsamesszdosiimusinaiiudaslunnuginaiodiuniinia

9 1 o 1 a a (% 1 1 Y 1 Y a =
!Lﬁ%ﬁ@\‘lhlu‘ﬂ1ﬂ15®1uﬁ@%ﬂﬂl@ﬁﬂﬁﬂﬂh1 i]l.lﬂ'ﬂ%%ﬁﬂuL’Jﬁflﬂllﬂ?ﬂﬁﬂ\iuﬂﬁl 60 Vllliﬂi']lﬂ‘ﬂ



d
2.3 lalasneulnsames MCS-51 uuuuvlay
7 &£ o o I~
luTnsnouInsaaesaszna MCS-51  Faliniiteanudinieluiuununwas(Flash
LA T q 9 4
Memory) 94 Atmel Corporation W15 UUAUAIY ATS9 manan ¥ luInsnouInsamesuuy
dy = v A Y J = 9 [ o dy
HlumsGeudimeldaulylasnouInsameiaszna MCS-51 idreiunatedsznmsasil
] o < ] I @
Lwdreanuir Idsunsumeluwdunuuuwarannsoan vazonlui lailuiu
a’/‘ A 4 1 1 o
asadeansnlsaulugluuuveslulnsnouInsamessiinen Tas lideslduiienud
1 Jd A 4 1 I a A
mouendarnalilFnunesadunamidnaveslulnsneu Insames Idoeruduilszansam
P o s A vy P}
2. Aunuuaznanlumsianszuy luTasaouInsamesanauiiosninlude el
A A o o =2 4 A s
IATOAVDHAUIININDY AIADT tazinTod IsunIuDNION
Aauv Y A Y o a 4 d" 4 =]
3. UsHNAman laimswaalulasaeu Insameinsznatioonumaiowes uazl
anvwansouanaenu l ilddimadenlums ldaugs
] o @ ) 1Y
4. drem3 veanusineludl lulasaeuInsamesi lvenunsatlesdums
Y ] o Y 1 =
aondoyavorieanui lusunsylaiuedied
4 s a o
5. luwawesveslulnsneuInsaaesinan lae Atmel @1w1saRins lusunswy
Y ' o v Ay vy o s °
doyalunireanuiildsunsuldlasi lidosnoadaluTnsaouInsamesoonuiiinig
TdsunsuIniinsesendt msTusunsuluees wie luseu (In-system programming) Tag1d
AnNbUZMIAAABLLUY SPI (Serial Peripheral Interface) W1l¥nmsWauIMIemsgontiig
aaoAIunsU5ulganse suinsadeyaluniirennuii Tsunsuiirldedsazaan n1old
Ay o
sz Tiganmin
o o dy @ 4 Y Aa
6. gamdaazamilasnssuiugunululasaouInsames MCS-51 voufnan

(B I a ~ J A v W
"lmmmJuauma, FIUUTNITO Aaaad



10

WiEAINAD , - P v
wiheanudzaya nafaLIAne

wainduna -
lisunsy
< e < e - e P
- > - > - > -:I
Uadayauaziduacniose

7

- o

-

e

p . P UINIA
Tnwas N mbauszinamanany N . -
PR { { | adigmansuazaain
wees |V ¥ (CPU) A
(ALU)
-
WITAIIR
A aaniim

317 2.6 Tassasiugvuaslulasaaulnsaeas
2.3.1 guautianamaiiavesluTasnouTnsames oynsy ATS9xx
1. dfhuluTasneuTnsamesn 1¥Figuua 8 da

2. meludnteanus ldsunsudusuuuasansoay vaz@ou

Y
=

1 o 3 1 o o
3, nureaNuINUgeiurisaNu Uy Tuuuuesi
WAV UL NTDUINUIAL
EARR~] Aa 9 I 9/09// a o
4. amesatlunuuaesiame awnsaldaniuldnwunatazioidya
= A < 4
5. Iesdemsoynsuuuugawand
4 4 4 a ] 9 [
6. lnwosaanimesvuia 16 ined1atios 2 G2
@ 1 o a A 4% N Y
7. U505 095 VUM A A UaD3 S16 16 6 1szian
] o A a a 4
8. amﬁmjmawmamwmmwuamwmm"lé’qqam 64 0 la lug

9. IrvsiuHadyaaninmegnieluil



doyanaaulnassued
DNMEUDD
i J’ WUIBAINE Fawasiug |
l—|  Tusunsu ; - p <
WITNUAN |l g N Inwes 1 |
- v ¢ €= wuuWan = . <
dumassud wsualudn Tnwas o
(CPU) k
Nasnuila , Y 4 WATADUNN .
N daumuamfa ) WasnaynIu
dyananidm Gl
o] v ¥ TITT ¥ 1
TXD RXD

HHHH

UaaLnTa/
Ty

dayanmunssqu
PNMAUDN

s 2.7 Tﬂiqﬁinwmm”luTﬂiﬂauimmam HUVLN YO YNIVATEICKX

PDIP
L
P1oC]1 40 QI wvCC
P112 39 1 PO.0O (ADD)
P120]3 38 [ PO.1 (AD1)
P1.30]4 37 P02 (AD2)
P145 36 [ P0.3 (AD3)
P15C]6 35 1 P04 (AD4)
P16]7 34 1 P05 (ADS)
P1.7[C]8 33 1 P06 (ADB)
RsST9 32 P07 (ADT)
(RXD)P3.0[] 10 31 [0 EANVPP
(TXDYP31 [ 11 30 O ALE/PROG
(INTO) P32 12 29 [[1 PSEN
(INTT)P3.3]13 28 P27 (A15)
(TOYP34[] 14 27 [ 1 P26 (A14)
(THP35[]15 26 L1 P2.5 (A13)
(WR)P36[]16 25 [0 P2.4 (A12)
(RDYP3.7 |17 24 1 P2.3 (A11)
XTALZ []18 23 1 P22 (A10)
XTAL1T ] 19 22 1 P21 (A9)
GND [] 20 21 |1 P2.0 (AB)
PLCC

517 2.8 uaaamssnuued luInsaouInsames MCS-51 (ATS9CS1)

11



12

Y A v P
232 vinims ldauves lulasnou InsamesoynINATEICSX
v
-1 +Vee (11 40) 1Fdmsuas Twi@es
- 91 GND (11 20) FMFUADNTIIAUDITSUY
v o & o
-1 WOSH 0 (V1 32 D4 39) 9z 8 ¥1 Av P0.0-P0.7 Taseuisanivualiiluldng
a 4 9 9 4 I~ a < ) % =
sunauaziodna Iagriindoans e weosa 0 nladludunanawnsoilalasmsdiou
9 Y] ~ 9 A [ 9 'Y Y I 4 < o FY =\
dJoya 10 lUdanidesmsanaealrouadidesmsiiiueianandunsoi lalasmsdeu
9 ] [ d' 9 a 1 [ 9 a 1 [ o’o' ] o
Joyada lldndosnsdade tazdeldlunmsdadenurenasd luddventizenui
9 9 v Aa < s Y ] o
MyUDN (A0-A7) tagu1vUsya (DO-D7) Taalsnszurumsdanmanaanagielunsniau
P o & o
-1 Wose 1 (1 1-8) 9zl 8 V1 Av P1.0-P1.7 lasanusamnualimilulana

J 9 9 J I a <3 o Y =
UNA LAZIANA TaonInAeams i wesa 1 nladludunananunioildlaomaiou

SRe O)

s @ Ay a v 9 dy 1 Y S
aya ‘1 Ul‘]JEJ\NITVIG]i’]\iﬂ'li@]ﬂ@]'ﬂﬂﬂ]ﬂlm$uﬁlﬂﬁﬂﬂuiuﬂquﬂlﬁ]i AT89Sxx i]gelﬂﬁl'lPl.O Lﬂum

b

[

[ J 4 I a ) o 1 J {
DUNA mmummm"lmma 1 iag P1.1 L”]JHGUWEJHV!G] ﬁ"l‘l’ii‘]JﬂWeUfJ\‘lUlVllﬂJﬂi2 1umm:ﬁ P1.4-

< 4 ' 4 o
P1.7 liluvuronaouny SPI ioins Tusunsudeyaluszuy
J = A Y3 a J
-1 WOTH 2 (V1 21-28) 92H 8 1 Aw P2.0-P2.7 Iilupunauazio1mMue

J a 1w J ] o
wosauaz lsmlumsAadenuumeaasd ludgevesniionnuiinieuen A8-Al15- ¥

4 = A Y I a J 4 Y
Wesa 3 (¥1 10-17) 9 8 ¥1 A P3.0-P3.7 lailudunauaziemnanesauazgnlyaulu

9 Aa A S 1 [ tiy
NINNNAYDU DNNAEDE19AI1

<3| a o [ 4
p3.0 ilundunadmsviudeyaninmsdeasuuueyniunsov RXD

QU

\3

9 Y

<3| a [ 4
p3.1 Idiundunadmsvdidoyannmsdeasuuueynsunsout TXD

U

[ 4 ]

Y I a a o A
P3.2 Glmﬂuélnauwﬁ U ﬂJuﬂJUTm’E)uW]ﬂﬁiﬂﬂ%?ﬂﬂ?ﬂu’ﬂﬂ“ﬁﬂﬂ 0 11591 INTO

(%

Y I a o Aa Jo & 1 A
P3.3 laiunaunasudygradunoisUannmeuonsed 1 3091 INTI
Y J a o v v W 4 1 A
3.4 Iilusunadmsusudyaa Inwesngeos 0 ¥iow TO
Y I a o v v W 4 1 A
P3.5 Iilusunadmsusudyau Inwesangeos 1 viow T1
v 3 a A g AAq Y A Vo v o
P3.6 lmiuvivunansodiuan WR lunsanlsseuaenuniiieninus,
AYUDN
I a I { 4 Y ] o
P37 ldfundunyanioiluar RD lunsdinldiyeusenuniiieniiui
AMYUDN
I o s A A
- 91 RESET (119) 19 1ums5iamsitanvedlulasnouInsamesimes udums

RRRITNCYEY



13

S s ¢ A~ ]
- 41 ALE/PROG (¥130) WU11A21UANNISHAATY0IUINDTA 0 WNN15 16U
1 o dyd 3| a N> 9 I o [ Yo v J
nireaNuImeueniInndliamuzuaedn 0’ uazluundmsulgsunadueanis
4 ! a A
Tdsunsudoyanslu lulasaoulnsames Mcs-51 tilaowsiluacdn <10 Tuguiil
] o ~
MieANUIUYUIUY DNTOU
- a1 PSEN (119) lddsdaynnadosvedadenuniionnuiillsunsunieuen

[ ]

Tugrevesmseudeudoyanunirennuiinieuen e ldTdsunsuainuurenui
=) 1 1 U d‘ dy
Tdsunsuneludw o2 ludedynaeenuinuiil
9 o Y] A Y a [ ] [ o
- 91 EA/VPP (v131) l¥dwisumaenld MCS-51 aanonuvilenusi lalsunsy
] o I
MeUDNKIDINHUEANUI NN MCS-51 toeTasvniaoiuzilu <0’ azaonls T sunsa
a IS A ) ] o 9 g a
Mmouen sindaouzdy 1 aw@enldwieanuiimeluy Mcs-51 uaglmiluvidune
f?m%"u%’uuﬁqﬁu"lwt;m dwmsums ldsunsuneanuiimely d115uMCs-51 vuuuas
Foamsussaulums ldsunsy +12vDC
I~ 1 a 4 [
- 91 XTALI wag XTAL2 (¥1 19 uag 41 18) iluaenianea tiodadedayaa

WM lumsnmuadanaz lumsniauees Mcs-51

P0.0-P0.7 P2.0-P2.7
| T T T T T T T T T T L 2 A
TVee— wasa o GH I
! T i I
VSS | ] I
= 1| Fiawas M vihaAna |
I Mwua wiheanuH WISUANT UGG alUsunsu I
' | upmuasausy [I5EY PDINDSA O YDINDIN 2 wuuuvlay !
|
T 1T 11 11 11 '
I == —_— I
i 1] ] SRamainmua |
— p
i wanayiatema auﬁnwaﬂﬁma{ WanLAaa0d |
| et it cd it < i 3 |
| FAamai B || FEeaTEIA0 2 | FiEmeaithni 1 | mrnﬂmmm :
' lsunsy !
I PCON | scoN | T™MOD [ TCON i
. = P !
I ALU tcoN | o | o [ ™I C:i Uivlas ICZQ |
TLI TH2 TL2 || RCAPOR P |
' st !
I reart | spur | IE 1P . , =1
PP i Y lUsunsumyiaas ‘
| E'i-juﬁ']'l/iuﬂ - Fiamo it Fumenmedosiuns |
PSEN 4 5 E dumesflanoinoynsunas lnwei Tsungmmntaed k:: |
ALE <] Sy 8 1T = |
A —t = ] DPTR k:} :
EA—»  ajuau ] H H L
RESET—H» =1 itz — |
i MU | T - [ AT89C52 uas ) T uanT |
i —= ADINDSH 1 ATB9SXX 1muu IDINDTH 3 |
! 19sfiuila
| » = |
. dyanainiim 5 > :
I ; LCHI! oA 3 i
' F 4444 i
i SE il EE TP L ol e e b R R bbb - -1
XTALIL XTAL2
P1.O-PL7 P3.0-P3.7



14

2.4 Tugansessu-aeliae

4 ' i a 1 J < J I a 4
Tugadeasiuaduingd1u UHF uuuaswgmans yuiluitmsdedisuuvasd
a v v v 19 1 [l @ = @ 1 d < S R 1 A R
NANNATUAUTU-a Uy A uFoId Yy IRedny duiluuinfiadedeaensisouno]usy
A [ 9 1 [ = 1 3 VA Yo A YR
U 1950110 1380 5211919 9Ad09A N30 JadonaIa lugadINIToaImseRsuLaz s
v A & g 2 & =~ o A
voagadoyalumsdoas saauiluuiinna UMssenoUNal ACK ( Acknowledge) 1o Tuga
Uaremalasudoyagndes wdoumsinassmainldresdynia dremaiin CSMA/CA tive
a A 19 Y a o ' o
vaniaes ildnanmssunuvesresdyn
Tugan3oIde-1nT95UING A1WD 433MHz 1Himatianisuegian azAuegaaiuy
Y [ "9 a =
FSK 1935mssudadoyauuunanianed
2.4.1 Frequency Shift Keying (FSK)
Aoy 4 14 -
FSK lumswequaauuuFsK  vwavesnauniiaz lunasuunlasinasunilasie
A A o A A a a1 g = A d ' a A a A
ANVdYRIAAUNIMIUAD WelialAudul ANudveInaUWINITgInI)nALazileliniia
o = A L4~ ° ' a = =~ @ a g
Ao AnvdvesnaumIiiizdInlnd Mslasy aud vesdya vy awiiaveya

' A A 9 I = A 9 I
LBH AITUD fCO mama;ﬂm‘ﬂu 0 ANUD fCl mamagmﬂu 1 NUFAUNIT

Asin(2 =
FSK (1) = S|_n( A t+¢) data(t)=0 0
Asin(2f t+¢) ,data(t)=1
Amplitude
A
Bit rate: 5 Baud rate: 5
1 bit 1 bit 1 bit 1 bit 1 bit

1 0

1 baud 1 baud 1 baud

1 baud E
i
|

A
—
»

Y

a o D) Y aa
ﬁﬂ‘ﬂ 2.10 NTNTY tyqnmmawmgamanmi FSK

G



15

ALAUVDI FSK
A a2 ayg 1 [ 1 ax . A 4
Av UYUAUMUABTYYIUTUNIUNINAIIT Modulation HDU ASK 110391n91/n3 0]
9 1 d‘ d‘ 1 ] d! 1 . eazl
AUTU MoK ANudmwz Negluriwiaimileg Tagluauls Noise  nizwinszozdu
(Transient Noise)
ARDIVDI FSK

Q

A0 @093 Bandwidth NA190 115 Modulation UL ASK tiload4901anil Baud Rate

AU
HAVUANUNUDY FSK e13130%1 14910 Has23 521N ANULANAI9U09A NI NN

Y] < @
uae ami“i')ﬂ]ﬂ\i"{l}@y’a ANTTNNIT

BWFSK = ( fcl— ch )+ N baud (2)

A o

4 < { ° o w @ {
1o N, , ADOATUTIVRITOYA LAz £, 1ag £, APANUDFIER tazMgaaudIn fagiil 2.17

Amplitude | BW = £ — o + Moaud

A

Mmud’lz f::‘l - ’Fd] JIﬂ""il:m(l‘(z ol

| |
> L

) £y Frequency

317 2.1 Spectrum voIdQyQIM FSK NUANUDVOIT RN NIHE

2.42 vannmatnuves luganiessu-aeliae

P} A A o o s
ﬂ”liﬂ’J‘]JﬂijillwaﬁumﬂJ’em”a (Flow control)miNi]”lﬂIﬂJ@,mJWU’JEJﬂ’Jmﬁ]”I‘UWLWBi

v J

v o 9 o w [ 09/1 =< 9 ~ Y Y o o A @
'imimmlﬂgamﬂﬂ muu%mmuﬂa"lﬂmuﬂuﬂ1ihlﬁamﬂﬂm®33a1Wﬁuwuﬁ U LW@ﬂ'ﬁ]Qﬂu
"laﬂﬁ’%m’fagaﬁﬂwmﬂ Tagld ¥1 RTS Flow control (Hardware)RTS : Request to Send 101

a g 4 4 1 o 1
RTS Haodndu «17 WgUnsal Tead (Host) ngamsdsdoya Hans1amsdaassnsly

[

] I @
¥OIAYYIM (Carrier Sense Multiple Access/Collision Avoidance)L“]Ju MIIaarssmMainley

] [ 1

1 4 ]
FosdyuvoaazyoIdy I Fansiinuvesna lnfiiGenden i1 CSMA/CA Avillo



16

Tuganilsdpamadnldvesdyna 1wdssnsinaeuresdynunouniinig ldsosdya o

g 9

=<

pg1in i uazseIunITosdynIwIN  HevesdynImiNezdnssone lUBnszeznil

aHa A

1 1 1 1 a3 ] [
(Random Back-off) @2emsguaiat guldszeznaiosni nlianslumsldvesdy o
nou
o 4
2.42 Juuumsiansdodns
% dy % ) A
TugaddtseasuMINIIY 4 Tnua Ao
4 1 [ (] I <3
1 M3A0A13521I1999ABYA (Point — To — Point) dedeyailuuiining senmsao
Y
A8 (Acknowledge) tazaasivin lu'lasumsneundy
2 MIADANTILNINYAADNAIBYA  (Point-To-Multipoint) WiOUTOMTABUNGL
AMUAURIBYAMTUAY TABAT
3 MSAOATUVVLUNINTL  (Broadcast Multi-drop)  LiTA5I0R0UNSL

(Unacknowledged)

4 Aoa5AeMde52 Ina (Remote configured)

siladoya | swudoya | FoASUDST) | Fodde(SRC) | Toya(DATA)
1 Byte 1 Byte 1 Byte 1 Byte 60 Byte

2.42.1 MIAOATTENINYAABYIATONTADY

[ Y v
MITOEATTZHINYAADYATONTADUNGL (Acknowledged Point-to-Point) Tu TruatiAg
] Y Y Y = A 3 I o ] ) o @ 3 A '
mInTugaddladanianTensaeutludiui (Master) W3ouMHUABAATIANUFIADAITHDI
o Aq ¥ A Yo A 9 Y 1 vy v g Y} o
dyanunlsay tazrelaenedin tag yeaun1eda maaveyaszauilugadoyauin
3 1 g % 4 1 1 Qs: o
e ¥IemsuIzran Tuganiaeddd  Msdeans 131I199Ad0A HULNMTTONITAOUNEL

Y Y 1
1 o [ M Yo ] [ 1 9 19

(Acknowledge) oz a9 3 A59rn i Idsumsasunaulonmssudegndss Tugavzdedoya

#lasuronntanesneunsa (RS232 TTL)



17

haster Slave
S5 =0 55 =1or0
DST =01 DST =00
SCR =00 SCR=01
ACK =1 ACK =1

‘ljﬁ 2.12 ﬂTﬁﬁfJﬁﬁ‘i ‘Ifi’JNi]ﬂG]fJ*ﬂﬂi@ﬂﬁ@lﬂU

Transmitter Receiver

Tirsest

Timer

31U 2.13.0M35MUILHINYAADIATONIAD

2422 MiAPATTENINYAAONAWYATONTADUNGL (Ack Point-to- Multipoint)

1Ay

4 1 ' z 9y v
g‘]J!L“]J“]JﬂﬁL%’EHJG]ﬂlLUUﬂﬂ@@WaWﬂﬂﬂuu Tu@,a@uwNw?amxmmmmiﬁwauauaw

A Yo Y

A VW P2 4 o 1 A ~ o
!ﬂfﬂﬂﬂﬂﬂﬂﬁ)‘ﬂﬂimiaﬁﬁ (Host) ﬁ'liﬂiﬂ@]\‘]ﬂ'll,W'fJ!ﬂﬁﬁluG]fﬂNﬁﬂﬂlﬂﬂﬂgﬂﬂlﬂya 'Vif!"f] %@Qﬁﬂluﬂlv'lm

U

4
%

d' 9 Qall 1 1 9) qs.;} =1 an ad 1 1 .
’c’f’é)?ﬂihlﬂ mﬁmmﬁxmwmﬂwmiuﬂauuu 279 ’J‘ﬁlliﬂ@]\?ﬂWNWHIﬂilLﬂiﬂJ HyperTerminal
v 0o o < < a A g S iy A& iy
AAWYANIETI AT- command (EAUT CONF nJuTaﬁm ‘O’LWfJL"IHIWNﬂﬂﬁﬁQﬂW "llfJiJ“a‘V]@N‘Fnll’Jﬁ]%
<} 9J 1 o = o Y qu 1 am A
gﬂmuhlﬂuwmﬂmmmmai 111y EEPROM mmumu”lﬂﬂizmm 100,000 A9 FIUITNHD
9}4’ o & A 9 A Qall 1 9}0‘; 1 09/' < 9 Y 1 o
VlﬂLWN‘EﬂﬂWﬁQWLﬁHL"MNW LW@GI\?‘FHI?JE]@“@%’J?WTJWHHH %zmm@yja"lﬂuwmammmuuu
1 o v a [ 9 :JI 1 I~
RAM Tasmsdsgadidaiey 1)dsTuga dosasar PT™M iiluc1
Y S 1 A 9o Y 3 A Y1 o v a “ S
ﬁWﬂ@l’fNﬂ']iG]\iﬂ?G]f’f)Ejiﬂﬂ]@ﬂﬁﬂﬂl@uﬁmﬂu%@ 01 GlWﬁQG]gﬂﬂWﬁ\iW!,ﬁ'H +++DSTO01” 11590

09; 1 ] @ 4 I ] [ o v a
Avamsasmesdyanudosues lugailuzes o1 Tddegamidafiiay “+++CHO1” 18150



18

A o o Yy A 9y A o ' Y Ay
ﬂ’]ﬁfJuﬂuﬂ’lﬁ@mﬂ’m1ﬂ1mﬂa@afﬂ]’ﬂﬂ'ﬂu “OK” LﬂJﬂul@ﬁUﬂ']ﬁfJUfJu ﬂ"]ﬂJ’]ﬁﬂﬁ\ﬂ)"ﬂmﬂﬁJaﬂ@@Q

U

M500nAN14 RE 16

Sl S =1ar0

DET =00
SCR =01
Bk =1
P =Daor 1

Mlastar Slave 5SS =1or0

DST =00
SCR=02
ATk =1
PTh=Daor 1

&
 J

S5 =0

DST = 01 Skve g5 —qgrog

SCR =00 DsT=00

ACK =1 SCR=01

FTiki =1 ACK =1
PThM=0o0r 1

‘ljﬁ 2.14 ﬂﬁ’ﬁ’f]’d'lii W’H\‘li]ﬂ@]’f]ﬂﬁ'lﬂi]@iﬁ]ﬂﬁﬂ@“ﬂﬂaﬂ

2.42.3. MIADATUVVUNINTLY (Broadcast Multi-drop)
o dyd A 19 a =S 1 % 1
ﬂTﬁ‘ﬂ1\111!11!11’7llﬂul‘ﬂﬂTﬁﬁ’fJﬁTﬁLL‘U‘Uﬁﬂ%ﬂyjﬁﬂﬁ‘ﬂﬂlﬂﬂﬂ‘i%‘l’i’JNI?J@@@]’J!UJ (Master)

% 4 = v 3 1 g dd‘
nuTugadign (Slave) lifimssenounay Tasmsaeal SCR vodTugatarenanndaiide

9y

@ o o @ 1 J
milounu MldTugadaenanniiag lasudoya uazdivonnianeinoynsy (RS232 TTL)

9 [}
NIDUNU
Slave SS = 1
CsT=00
SCRE=01

taster Slave oo =

CsT=00
SCR =01

SS =0

DST=01 Slave og g

SCR=00 CsT =00
SCR=01

i 2.15 MIARNIUVVUNINTEY



19
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MruamazAumriavesteyansylasfde nput

QU

sunuums
Object.InputMode [= value]
A Yo v 9 a Ao 9 1 o W Y
AMAVUIA InputMode 1Fimuaidoyawiialuunsudnurmud s nput Tasdoya
widenld 2 Uszian Ao

Y ~

comInputModeText d11i5udpyanoglugldonudidnysamuasgiu ANSI Tag

U

9 o 13 Ay [ 9y 3 < ' dy
WADIMHUAA YU “0” L!a3ﬂ”llﬁ?J@]uﬂlﬂQﬂ’]iﬁ‘]Jﬂ’]ﬂlﬂﬂﬂlﬂﬂg‘aﬂilgﬁju?ﬂu
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Private Sub Command1_Click ()
Dim Buffer As Variant

Dim Arr () As Byte
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MSComm1.CommPort = 1 ’Set and open port
MSComml.PortOpen = True
MSCommI.InputMode = comInputModeBinary ’Set to read binary data
Do Until MSComm1.InBufferCount<10 *Wait until 10 byte
DoEvents
Loop
Buffer = MSComml.Input ’Store binary data in buffer
Arr = Buffer ’Assign to byte array for processing
End Sub
2.5.8.10 Output
THlumsdevuruvesdoya lduimesdadoya
sUnuums I
Object.Output [= value]

1 value 1fumvesdasnsideu ludasinesdadoya Aaauiid ouput ausald
lumsdedoyadisnusnsedoyaluuiild Taslumsdedeoyailugiuuudisnuszdes
snuadoyaiunuy Variant uasfidoyanmeluuuuy Suing dwmsumsdadoyaluud
wdossmuayiatoyailuuuy Variant uazliveyailunuy Byte

FrednTsunsumsdemiiflennnaduesa lufmesaounsy

Private Sub Command _Click ()

Dim Buffer As Variant
MSCommI1.CommPort = 1
MSCommIl.PortOpen = True
Buffer = Chr$(KeyAscii)
MSCommI1.Output = Buffer *Send data

End Sub

2.5.8.11 OutputBufferCount

Aumsauvesteyadisnys Mivedluiiles mads wazansaldindail iite
waesiivilesmadsladae

sunuums g

Object.OutBufferCount [= value]
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Jd v o 1 ) 1 [ Y
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2.5.8.12 OutputBufferSize
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Object. OutputBufferSize [= value]
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fvuadine naasusuldausuaude 512 ludgiou  dideyaduiiviesnaosmiua
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OutputBufferSize THunuu
2.5.8.13 ParityReplace
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MruanazAum@Idnusn lunuludumisninavoAanaInnmITa
sUnuums
Object.ParityReplace [= value]
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v 9 ] v
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2.5.8.14 DTREnable
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Object. DTREnable [= value]
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A . 9 o 4 - - A,
110V DTR gnimuaao uz 1%y True 191 DTR 92Ua01U£a0IN “1” 1W9HIN3
a 4 =\ a A~ a 4 A o I A
aweia azazlaniuzasin <07 Wolnsanesa Wev1 DTR gamvuaan1uziiy Falseh
1 DTR ¢ Ha@0112a090 “0” @aoallal
2.5.8.15 RTSEnable
4 o a I o 1
Ifiesruaaniugaoinlian Request To Send (RTS) Tagu1 RTS wiludayanai
1 A @ < 4 ] a I
dannneniinees lUd Tuauiesesvedidoya silavesdoyailunuy Boolean
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Object.RTSEnable [= value]
' < ' A A o a A 9
A1 value (T UAADIUL True 1139 False DR UAADIN “0” 1150 “1” 1411 RTS Tae
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True ¥11894 1991 RTS Uaodn «1”
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A o Y I = a A A J =
o1 RTS gnimualiidu True v1 RTS dglianiuzaodn «1” olanesauasil
a d‘ a 4
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2.5.8.16 EOFEnable
I~ o Y 1Y [ o [ 9 o [ 1
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a v L4 a
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Object. EOFEnable [= value]
Id 1 4 a a a o
Tag value (HuAI@oI1Ue True M3® False (WodUUTANIoAABITANTIINUVDA
1938l OnComm LipAs1INUFYANLAl EOF 1ag
= 4 9 Y o 9
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False H1609 11191581 OnComm v Tignnszduldinanudle EOF (Ailnd)
A o Y 1 (=) [ [ 4
11/o EOFEnable f1viua il False dauntuauaz hilimsasiaaeudydnual EOF
2.5.8.17 CTSHolding
Al uamnsons19@oDN31119IUY8991 Clear To Send (CTS) ldNTan1uzanin
A VoA 9 I A Y 1 . <3
“0” 1150 “1” Tagane1u Idaziiluyau True 1az False 01A1 CTSHolding 1T1 True 41 CTS 92
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Haomuzaodandlu “1” 9191 CTSHolding 111 False 41 CTS dzdaauzanyniily «“0”
sUupumsldau

Object.CTSHolding
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A <3| a . a 4 J
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2.5.8.18 CDHolding
Aldauansnas19@oun13H191U0991 Data Carrier Detect (DCD) Tanlan1ug
a I [ {0 I~ 1 Id
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Object.CDHolding
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2.5.8.19 DSRHolding
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2.5.8.20 Handshaking
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Object.Handshaking [= value]
1 Y
Adauls value ldimuamsimua’ld 4 gulunodadl
1 Ao IS ° ' 3 I3 1A
1. comNone ANMHUAAD 0 Humssivuald liinsu3eds usuddn uansudu)
1 Ao A IS ° v s
2. comXOnXOff MR muAfe 1 1umsnvualiuauadniiy Xon/Xoff
1 Ao A < ° vq 9
3. comRTS mmvuane 2 1Wumsnmuali g1 RTS/CTS (Request ToSend/Clear

To Send)
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1 Ao | o

4. comRTSXOnXOff Miimvruane 3 1Wumsiiviuali 140y Request To Senditaz
XOn/XOff

AMaNA Handshaking 1dfesvuagluuumsdeaisaeluszrireidoyagnaslyl
o ¢ o Ay v o 1 = ¢ @A 9 o 9
daivlilesnasy iedeyadidnysgndaundenesaoynsy gilnsaidemsdoyasziiniséne

v g o 4 { J J ] % g
doyalidaiilosmasy efazld Tdsunsummsoewam llldan’ld  drlusidviles
masuTlsunsuinldauezdeshmssumdeyagymelaiissniniimaasunawwesdo

A Y = A 1 ]
llvﬁ‘ﬂﬁ\ilslﬂllHJﬂﬁL‘]JEIEJuLL‘]JaQi’)EJNi’Jﬂ!,i’!

1 4
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AmauA Handshaking #2019 150mmila Idhdeyan Idsvuninliimsgaywe
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2.5.8.21 Break
¥ lumsivauazindosmdyaia Break siiavoadoyailunu Boolean
R TATA R EA CARLY
Object.Break [= value]
Tao value 1Hus11yan &1 value = True wanodemsadayanal Break oon'li) 41 value =
d o

False ¥il0DNMTIAAYT T0y0y 10 Break

A o Y o I 3 19 o [ =
LiJﬂﬂ']ﬁUﬂnlﬁﬁﬂJﬂﬂﬂ! Break 111 True ﬂ$Ll]ufﬂﬁ1(?‘(’Jﬂﬂ']ﬁﬁ\ﬁl@&ﬁ%')ﬂi']')ﬂ“ﬂ'ﬂﬂgﬂ
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Ap819MIdIdaya1a Break oon lillusaana 1/10 3ui

MSComml1.Break = True

Duration! = Timer + .1

Do Until Timer > Duration!

Dummy = DoEvent

Loop

MSComm]1.Break = False

2.5.8.221119M 58] OnComm

4 9 4? A 1 vAa =) =

Wi(i]ﬂ?im OnComm ﬂggﬂﬁi'lﬂellum@ﬂﬁlﬂﬁﬂ‘iuﬁﬂﬂﬂ CommEvent 3Jﬂ1i!,ﬂﬁﬁluu1]ﬁ\1
d’ d' 1 us.:’ v A o A Y Aa d' a dgl
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@ 1 1 4 ) 4
G]’J'QEJNI‘]JiLLﬂﬁJEJ?JfJ OnComm Lﬁammqmim CommEvent JLLTA

Private Sub MSComm_OnComm
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Select Case MSComm1.CommEvent

’Handle each event or error by placing

’Code below each case statement

’Error

Case comEventBreak ’A Break was received

Case comEventCDTO *CD (RLSD) timeout

Case comEventCTSTO °CTS timout

Case comEventDSRTO "DSR timeout

Case comEventFrame *Framing error

Case comEventOverrun ’Data lost

Case comEventRxOver ’Receive buffer overflow

Case comEventRxParity ’Parity Error

Case comEventTxFull *Transmit buffer full

’Events

Case comEvCD ’Change the in CD line

Case comEvCTS ’Change the in CTS line

Case comEvDSR ’Change the in DSR line

Case comEventRing ’Change the in Ring Indicator
Case comEventReceive ’Received Rtheshold # of chars
Case comEventSend > Rtheshold number in the transmit buffer

Case comEVEOF *An EOF character was found in the input stream

End Select

End Sub

2.5.9 MAInguaninveInou Insa MSComm

2.5.9.1 MAINAMTVAVANIA Handshaking

A1R9N
comNone
comXOnXOff

comRTS

1 =
o 318z
19 ¥ R~
0 Tildmsasrvaounauain
<
] 1¥M130 59 a0 ULIU3609UATNLLY XOn/XOFf
2 1¥n13932990VHIUNIUT RTS 1ag CTS

comRTSXOnXOff 3 MUUANIATIVTDULIUALTAN IV RTS,
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CTS uae XOn/XOff
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T151n33 Assembly

; TEMP CONTROL 2 CH
; CARV.PCB

SPAC: DS 48

DPO1: DS 1
DP02: DS 1
DP03: DS 1
BUFF: DS 1
TBUF: DS 1
TST1: DS 1
TST2: DS 1
CT00: DS 1
CT01: DS 1

HOLD: DS 1
KLOC BIT 00H
CLON BIT 01H
ORG  0000H
LIMP INIT
ORG  000BH
LIMP TIME
ORG  0030H
INIT: MOV  PO#0FFH
MOV  P2#0FFH
MOV  P1#0FFH

MOV  P3,#0FFH

MOV  RO0,#00 ; GP
MOV  RIL#00 ; GP
MOV  R2,#00 ;

MOV R3.#00 ;



MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
MOV
MOV
MOV

SETB

R4,4#00
RS5,#00
R6,#00
R7,4#00
DP01,#00
DP02,#00
DP03,#00
TSTL,#25
TST2,#25
CT00,#40
CTO1,#100
HOLD,#180
TMOD,#22H
THO,#256-231
TLO,#256-231
TRO

IE.1

IE.7
SCON.,#50H
TH1,#0FDH
TL1,#0FDH

TRI1

CLR RI

CLR TI

LCALL HHLY

;---> Main Loop

; Delay
; Delay

; Delay

; Timer 0-1 8 Bit Auto Reload
; Timer 0

; Start Timer

; Serial Mode 1

; 9600 Bps

; Start Timer
; Clear Receive Bit

; Clear Transmitt Bit

MAIN: LCALL HLAY

LCALL CVTM

MOV

R4,A

; Read Temp (A )

; Save Temp
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LCALL DISP ; LCD Display

LCALL CONT ; Control
LCALL KEYB ; Setting
LIMP MAIN ; End Main Programe

;--—> Display Scan
DISP: JNB P3.4,DP10 ; Menu
JNB P3.5,DP20
DP00: MOV A,R4 ; Temp
LCALL DTCV
MOV  SBUF.## ; Header
INB TL$
CLR TI
MOV R7.#00
DINZ R7.$
MOV  SBUF#A' ;
JINB TL$
CLR TI
MOV  R7.#00
DINZ R7.$
LCALL TXDP
LIMP EDIP
DP10: MOV  SBUF ## ; Header
INB TL$
CLR TI
MOV R7.#00
DINZ R7.,$
MOV SBUF#B' ; Set 2
INB TL$

CLR TI



MOV
DINZ
MOV
MOV
DIV
ORL
MOV
INB
CLR
MOV
DINZ
MOV
ORL
MOV
INB
CLR
MOV
DINZ
MOV
JINB
CLR
MOV
DINZ

LIMP

R7,#00
R7.$
ATSTI
B.#10
AB
A#00110000B
SBUF,A
TL$
TI
R7,#00
R7.$
AB
A,#00110000B
SBUF,A
TLS
TI
R7,#00
R7.$
SBUF,#12
TLS
TI
R7,#00
R7,$

EDIP

DP20: MOV  SBUF##

INB
CLR
MOV
DINZ

MOV

TL$

TI
R7.#00
R7.$

SBUF#C'

; HEX to BCD

; Data 1

; Data 2

; Header

; Set 2
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INB
CLR
MOV
DINZ
MOV
MOV
DIV
ORL
MOV
INB
CLR
MOV
DINZ
MOV
ORL
MOV
INB
CLR
MOV
DINZ
MOV
INB
CLR
MOV
DINZ

LIMP

TL$
TI
R7,4#00
R7,$
ATST2
B,#10
AB
A#00110000B
SBUF,A
TL$
TI
R7,400
R7.$
A.B
A,#00110000B
SBUF,A
TL$
TI
R7,4#00
R7.$
SBUF,#12
TL$
TI
R7,400
R7,$

EDIP

EDIP: RET

;--—> Send Data to Display

TXDP: MOV A,DPO1

; HEX to BCD

; Data 1

; Data 2
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ORL
MOV
INB
CLR
MOV
DINZ
MOV
ORL
MOV
INB
CLR
MOV
DINZ
MOV
ORL
MOV
INB
CLR
MOV

DINZ

;--—> Data Convert

A.#00110000B
SBUF,A
TL$
TI
R7,400
R7,$
A,DP02
A#00110000B
SBUF,A
TL$
TI
R7,400
R7.$
A,DP03
A,#00110000B
SBUF,A
TL$
TI
R7,4#00

R7,%

DTCV: MOV TBUF,A

RR A

ANL

A#01111111B

LCALL HTBC

MOV

ANL

SWAP

BUFF,A
A#11110000B
A

; Temp Buffer

; HEX to BCD
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MOV DPOLA

MOV  A,BUFF

ANL A#00001111B

MOV DP02,A

MOV A, TBUF

JNB ACC.0,DT20

MOV  DP03,#05
LIMP DT30

DT20: MOV DP03,#00

DT30: LIMP ENCV

ENCV: RET

;-=—> Control

; Dig 1

; Dig 2

;0.5

;0.0

CONT: NOP
CT10: CLR C
MOV AR4

RR A

ANL A#01111111B

SUBB A,TSTI
INC CTI11
SETB P0.0
LIMP CTI2
CT1l: CLR C
MOV  A,R4

RR A

ANL A#01111111B

DEC A

SUBB A, TSTI
JC CTI2
CLR P0.0

; T <T-High

; Off Load

; T>T-Low

; On Load
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LIMP CTI12
CT12: NOP
CT20: JB  TRO,CT22 ;
CLR C ; T <T-High
MOV AR4
RR A
ANL A#01111111B
SUBB A, TST2
INC CT21
SETB PO.1 ; Off Load
LIMP CT22
CT21: CLR C ; T>T-Low
MOV AR4
RR A
ANL A#01111111B
DEC A
SUBB A, TST2
JC CT22
CLR PO.1 ; On Load
LIMP CT22
CT22: NOP

ENCT: RET

;--—> Key Setting

KEYB: SETB P34 ; Key Press
SETB P3.5
SETB P3.6
SETB P3.7

KE10: JB  P3.4KE20 ; Temp 1 Set

KE1l: JB  P3.6,KE13 ; Up



INC TSTI1
KE12: LCALL DISP
LCALL HLAY
JNB  P3.6,KE12
LIMP KEI5
KEI3: JB  P3.7,KEl5
DEC TSTI
KE14: LCALL DISP
LCALL HLAY
JNB  P3.7,KEl4
LIMP KEI5

KE15: NOP
LJMP EKEY
KE20: JB  P3.5,KE30
KE21: JB  P3.6,KE23
INC TST2
KE22: LCALL DISP
LCALL HLAY
INB  P3.6,KE22
LIMP KE25
KE23: JB  P3.7KE25
DEC TST2
KE24: LCALL DISP
LCALL HLAY
JNB  P3.7,KE24
LIMP KE25
KE25: NOP
LJMP EKEY
KE30: NOP

EKEY: RET

; Hold

; Down

; Hold

; Temp 2 Set

; Up

; Hold

; Down

; Hold
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;-—-> Timer O Interrupt

TIME: DINZ CTO00,ETIM

MOV  CT00,#40
DJNZ CTO01,ETIM
MOV  CTO0L1,#100
CPL CLON

DIJNZ HOLD,ETIM

CLR TRO

ETIM: RETI

;---> Read Temp from DS1820
IOIW EQU PI1.0

CVIM: MOV A#0CCH

LCALL WRTM
MOV A #044H
LCALL WRTM
INB I01W,$

LCALL RSTM

MOV  A#0CCH
LCALL WRTM
MOV A #0BEH
LCALL WRTM
LCALL RDTM
LCALL RSTM

RET

WRTM: MOV RO0,#08

WR00: RRC A

JC  WRO1

CLR 1I01W

;0.01 Sec

;1 Sec
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MOV
DINZ
SETB
NOP
NOP
NOP
NOP
DINZ

RET

R1,#15
RLS$

I01W

RO,WR00

WRO1: CLR IOIW

NOP
NOP
NOP
NOP
SETB
MOV
DINZ
DINZ

RET

RDTM: MOV RO,#08

RD00: CLR
NOP
NOP
NOP
NOP
SETB
NOP
NOP
NOP
NOP

I01W
R1,#15
RLS$

RO,WRO00

[01W

I01W
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MOV  C,IO1W
MOV  R1#15
DINZ R1.$
RRC A

DJNZ RO,RD00

RSTM: CLR IO1W
MOV  R1,#250
DINZ R1,$
SETB I01W
MOV  RI1,#10
DINZ R1,$

PRTM: JB IOIW,$
INB I01W,$
RET

;---> Convert HEX to BCD
HTBC: MOV RO,A ; Save Source
MOV B.#10
CLR C
DIV AB ; XX /10
MOV B, #06
CLR C
MUL AB ; XX/10*6
CLR C
ADD A,RO ; XX /10 * 6+ XX
RET
DLAY: MOV R7#00
DINZ R7.,$

RET



HLAY: MOV  R6,#00
HL00: MOV  R7,#00
DINZ R7.$
DINZ R6,HLOO

RET
HHLY: MOV  RS5#06
HH00: MOV  R6,#00
HHOI: MOV  R7#00
DINZ R7.$
DINZ R6,HHOI
DINZ RS5,HHO00
RET

END
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Tilsunsu Visual Basic

Dim intCount As Integer

Dim strTempl As Single

Dim strTemp2 As Single

Private Sub cmdExit Click()
End

End Sub

Private Sub cmdSavedata Click()
frmRecord.Show

End Sub

Private Sub cmdSetting_Click()
With frmSetting
.cmbTempLow =""
.cmbTempHigh =""
AxtIP1=""
AxtIP2 =""
Axt[P3 =""
Axt[P4=""
End With
frmSetting.Show

frmMain.Hide

End Sub

rivate Sub cmdStart Click()
If frmSetting.cmbTempLow = "" Or frmSetting.cmbTempHigh ="" Then
MsgBox "Setting incompleted", vbExclamation + vbOKOnly

Exit Sub



Else
If Not MSComm1.PortOpen Then MSComm1.PortOpen = True
timeTime.Enabled = True
optCelsius.Enabled = True
optFahrenheit.Enabled = True
cmdSetting.Enabled = False
End If

End Sub

Private Sub cmdStop_Click()
TimerAlarm.Enabled = False
timeTime.Enabled = False

If MSComml.PortOpen = True Then MSComm1.PortOpen = False
optCelsius.Enabled = False
optFahrenheit.Enabled = False
cmdSetting.Enabled = True

If optCelsius.Value = True Then

txtTempl.Text ="--.- C"

txtTemp2.Text ="--.- C"

txtAverage.Text = "--.- C"
Else

txtTempl.Text ="--.- F"

txtTemp2.Text = "--.- F"

txtAverage.Text ="--.- F"
End If

End Sub

Private Sub Command1_Click()
AlarmMSG

End Sub
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Private Sub Form Load()
Dim fs As New FileSystemObject
Dim i, j As Integer
If fs.FileExists("C:\ipmsg.exe") = False Then fs.CopyFile (App.Path & "\ipmsg.exe"), ("C:\")
If fs.FileExists("C:\windows\system32\MSCOMM32.0CX") = False Then fs.CopyFile
(App.Path & "MSCOMM32.0CX"), ("C:\windows\system32\")
If fs.FileExists("C:\windows\system32\CCXPButton.ocx") = False Then fs.CopyFile (App.Path
& "\CCXPButton.ocx"), ("C:\windows\system32\")
With frmSetting
IblDegree.Caption ="C"
Fori=5To 50 Step 5
.cmbTempLow.AddItem (i) & ".0"
.cmbTempHigh.AddItem (i) & ".0"
Next i
End With
With MSComm1
Settings = "9600,n,8,1"
.CommPort = 1
JInputLen =1
.RThreshold =1
End With
optCelsius.Enabled = False
optFahrenheit.Enabled = False
IblTime.Caption =""
cmdSetting. TabIndex = 0

End Sub

Private Sub MSComm1_OnComm()
Dim strInput As String

Dim strInputTemp As String
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Dim strinputTemp1 As String
Dim i As Integer
Dim j As Integer
DoEvents
strlnput = MSComm1.Input
If strlnput = "A" Then
Fori=1To3
strlnputTemp = strInputTemp & MSComm1.Input
Next i
Debug.Print strInputTemp
If Not IsNumeric(strInputTemp) Or Len(strInputTemp) <> 3 Then Exit Sub
strTemp1 = Format(Mid(strInputTemp, 1, 2) & "." & Mid(strInputTemp, 3, 3), "00.0")
timeTime.Enabled = True
End If
If strlnput = "B" Then
Forj=1To3
strlnputTemp1 = strlnputTempl & MSComm1.Input
Next j
Debug.Print strinputTemp1
If Not IsNumeric(strinputTemp1) Or Len(strInputTemp1) <> 3 Then Exit Sub
strTemp2 = Format(Mid(strInputTempl, 1, 2) & "." & Mid(strInputTempl, 3, 3), "00.0")
timeTime.Enabled = True
End If
End Sub
Private Sub TimerAlarm_Timer()
intCount = intCount + 1
If intCount = 60 Then Call AlarmMSG
If Second(Time) Mod 2 = 0 Then
frmAlarm.Hide

Else



frmAlarm.Show
End If

End Sub

Private Sub AlarmMSG()
Dim strInfo As String
Dim CMMD As String
intCount =0
strInfo = frmAlarm.lblAlarm & vbCrLf
strInfo = strInfo & "By Admin server"
' CMMD = "C:/ipmsg.exe /msg /log " & "192.168.1.3" & " " & strInfo
If frmSetting.txtIP1 <>"" Then
CMMD = "C:/ipmsg.exe /msg /log " & txtIP1.Text & " " & strInfo
dwProcessld = Shell(CMMD, 0)
End If
If frmSetting.txtIP2 <> "" Then
CMMD = "C:/ipmsg.exe /msg /log " & txtIP1.Text & " " & strInfo
dwProcessld = Shell(CMMD, 0)
End If
If frmSetting.txtIP3 <> "" Then
CMMD = "C:/ipmsg.exe /msg /log " & txtIP1.Text & " " & strInfo
dwProcessId = Shell(CMMD, 0)
End If
If frmSetting.txtIP4 <> "" Then
CMMD = "C:/ipmsg.exe /msg /log " & txtIP1.Text & " " & strInfo
dwProcessld = Shell(CMMD, 0)
End If

DoEvents

End Sub
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Private Sub timeTime Timer()
IblTime.Caption = Time
DoEvents
If optCelsius.Value = True Then
'Show data
txtTemp1.Text = Format(strTempl, "00.0") & " C"
txtTemp2.Text = Format(strTemp2, "00.0") & " C"
txtAverage. Text = Format((CSng(Mid(txtTemp1.Text, 1, 4)) +
CSng(Mid(txtTemp2.Text, 1, 4))) /2, "00.0") & " C"
IblTempControl.Caption = frmSetting.cmbTempLow.Text & " C-" &
frmSetting.cmbTempHigh.Text & " C"
'check for alarm
If txtAverage. Text > frmSetting.cmbTempHigh Or txtAverage. Text <
frmSetting.cmbTempLow Then
TimerAlarm.Enabled = True
timeTime.Enabled = False
MSCommI.PortOpen = False
End If
Else
'Show data
txtTempl.Text = Format(((9 * strTempl) / 5) + 32, "00.0") & " F"
txtTemp2.Text = Format(((9 * strTemp2) / 5) + 32, "00.0") & " F"
txtAverage.Text = Format((CSng(Mid(txtTemp1.Text, 1, 4)) +
CSng(Mid(txtTemp2.Text, 1,4)))/2,"00.0") & " F"
IblTempControl.Caption = Format((9 * frmSetting.cmbTempLow.Text / 5) + 32,
"00.0") & " F - " & Format((9 * frmSetting.cmbTempHigh.Text/ 5) + 32, "00.0") & " F"

'check for alarm
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If Format(CSng(Mid(txtAverage.Text, 1, 4)), "00.0") < Format((9 *
frmSetting.cmbTempLow.Text / 5) + 32, "00.0") Or Format(CSng(Mid(txtAverage.Text, 1, 4)),
"00.0") > Format((9 * frmSetting.cmbTempHigh.Text / 5) + 32, "00.0") Then

TimerAlarm.Enabled = True
timeTime.Enabled = False
MSCommI.PortOpen = False

End If

End If

End Sub
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URM-433

Multi-Channel FSK Transceiver Module

Features:

- Addressable Point-to-Point and Point-to-Multipoint RF networks.
- Broadcast Multidrop mode.

- Selectable RF 38 channels

- RS232 interface at TTL level format 8N1.

- DTE speeds 600-115,200bps.

- Air data speeds 4,800-19,200bps.

- Flow control of hardware.

- On —air error checking and data acknowledgements.
- Supply voltage 3.3 to 5v and low operating current.
- Built-in AT command line configuration.

- Remote over-air configuration.

Applications:

- Active RF-ID systems

- Alarm & security systems

- Home automation

- Telemetry

- Wireless payment systems

Absolute Ratings:

- Operating Temperature -20 °C to +70°C

- Storage Temperature -40 °C to +100°C

- Supply Voltage +5V

- Input Voltage -1.0 to Vcc+0.3V

- Output Voltage -1.0 to Vec+0.3V
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Technical Features:

Min. Typ. Max. Unit
DC Levels
Supply voltage 2.7 33 5 V
Supply Current (rx mode) 15 mA
Supply Current (tx mode @ - 14 mA
5dBm)
Supply Current (tx mode @ 16 mA
0dBm)
Supply Current (tx mode @ 33 mA
10dBm)
Supply Current (power down <1 mA
mode)
Input/output logic level “1” 0.7xVce Vee \%
Input/output logic level “0” 0 0.3xVee |V
RF
Frequency band 418 - 438 MHz
Modulation type FSK
Receiver sensitivity -104 dBm
RF output power(tx) -5 10 dBm
Performance
Input Bit Rate* 600-115,200 bps
Out door range >100 m
Number of channels 38
Channel spacing 524 kHz
Switching times
PWRDN —RX 10 ms
TX<—RX 10 ms
Default values
Channel
RF output power(tx) 10 dBm

* Input signal has to be up of 1 start bit 8 data bit,1 stop bit and no parity.



Pin Description

PIN 1 TOD Uleu PIN 1&
m mm mmpE 1
= Pl —— |4 £
] = = _inmn-_ (@ =
[ ] =l = =" = @ o+
- | = = @ @
: me g
-] == A 1‘ :1: v
38,1 (mm———— N
40,8942 (mm)——>
Pin Name | Pin Num. Description
RF GND 1.3 Connection for the ground plane of the RF part.
ANT 2 Connection for the antenna 50 ohm impedance
G1 4 General pinl input for Power Down Active LOW
GO 5 General pin0 output for status LED Active LOW
CONF 6 Configuration AT commands pin input Active LOW
+5V 7 DC supply Voltage 3.3 to 5V
GND 8,16 Ground connection
CD 9 Carrier Detect output Active LOW
G2 10 No connection
RST 11 Reset on-board input Active LOW
RXD 12 Received data input RS232 (TTL)
TXD 13 Transmutted data output RS232 (TTL)
CTS 14 Enable transmitted data on RS485 pin output
DAA DATA VALID
RTS 15 Flow control output to Host (DTE)
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ATCMDIn] | Set Enables remote over-air configuration (CMD) OK
n Mode
0 Disable
1 Enable
ATPA|n] Set RF output power levels (PA) OK
n QOutput power
0 -5
1 0
2 5
3 10
ATSS[n] Slave Select (SS) OK
n Mode
0 Master
l Slave
ATPTM]|n] | Set Point-to- Multipoint mode (PTM) OK
n Mode
0 Disable
1 Enable
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Configuration AT commands

Following AT commands are supported upon successful implementation of eack
command. The module will return either a value or OK.

Command Action Response
ATZ Reset the module OK
ATCH[nn] | Set channels frequency (CH) nn=00-37 (Dec) OK
ATDA[nn] | Set Destination address (DST) nn =00-FF (Hex) OK
ATSA[nn] | Set Source address (SCR) nn = 00-FF (Hex) OK
ATLBR[n] | Set DTE baud rate (LBR) OK

n baud rate

0 600

| 1200

2 2400

3 4800

4 9600

5 19200

6 38400

7 57600

8 115200
ATABR[n] | Set Air speed bits rate (ABR) OK

n Bits rate

0 4800

| 9600

2 19200
ATACK][n] | Set Enables transfer acknowledgments (ACK) OK

n Mode

0 Disable

l Enable




“& pHz-config - HyperTerminal
File Edit MWiew Cal Transfer Help

Configuration mode

pHz comminicatoin (C)2003
URM433-1 UHF Radio Packet Modem
Firmware Y1.00a

Serial No:1FFF

855:1

CH: 00

PA:+10dBm

LBR : 9600

ABR:192060

ACK:1

CHD:@

PTH:0

DST:01

SRC: 00

< >

Connected 0:02;46 Auto detect 600 F-M-1

Configuration using HyperTerminal

Note: The HyperTerminal should be set Flow control disable. Default baud rate
9600bps and set pin CONF to LOW for Configuration AT commands.
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:Command Aspect Script. AT command

:Carriage Return: <CR> ASCII 13

fidds  “ATDSOL”<CR>  dwidadivvesyadoyaiiuie o1
3

somaunay OK” JHuEUMTALA
o & ¢ 53 gy 2=
SIN{GAGE! ‘ATACKI?<CR> dwnlugasemsnaundy
' 5 4 o £
sompunay OK” HuEuM AR
a o
9BUEYNTIIMIU

M3nIUAUMS Inavesdoya (Flow control)

A s o w 4 v o 9 oww:jdyd
iiosn Tugaliniteanuiniiessesiusudoyading auivdsdesina lnaaugums Tna

yosdoya
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9 a

v o Jdo 4 o ] o
Idduius i etlosiulildsudeyaranain Taeld 41 RTS Flow control (Hardware)
a g J J 1
RTS : Request to Send #1041 RTS Jaodmilu <17 Idgilnsal Teda (Host) vigamsdadoya
¥INT1?
M3IAATINT 1¥¥09deyn1al (Carrier Sense Multiple Access/Collision Avoidance)
<3 o Y qY o 1o @ £ o = a ' '
iWumsdaassmadnldresdyanauvesazvesdynna damsiamvesna lniiiondon
A A & 9 Y FURI [ 9 1 [ 1 1A
CSMA/CA apiiie Tuganiledeanmsinlgresdagral 95A9as 9o useIdyaInnou Il
Y (3
M3 lgFeadayn
1A 1 U 1 ] 1 A 1 [ 1 Y 1 = 4
pg130 11 1Az TeIUNTIFOITYNUIN oFesdyuINIzAITone lJDnTzeznil
(Random Back-of¥)

Ixa A

Y ' ' ! 4 9 ' Y o 1
aremsguamian guldszezinaniosndt nlians lums ldsesdyananou

sisuumsdamsaeas

9
v A

Tuaadiiseasumsiiau 4 Tvua Ao

U

A

1 MIADATTLNI199AADYA(Point-To-Point) daveyailuudinng somineundy
(Acknowledge) wagaasn hildsunsaeundy

2 M3AEANITEHINARDHABYA(Point-To-Multipoint) WBUTBAIADUNTL AILANAI
yafdustylaoase

3 miéi’)ﬁﬁlmmm'i'ﬂ'izi]”IEJ(Broadcast Multi-drop) Tutimssenoundu (Unacknowledged)

4 Ao AeMdaszes Ina (Remote configured)



DS1820

FEATURES

® Unique 1-WireTMinterface requires only one port pin
for communication

* Multidrop capability simplifies distributed temperature
sensing applications

® Requires no external components
® Can be powered from data line
® Zero standby power required

® Measures temperatures from —-55°C to +125°C in
0.5°C increments. Fahrenheit equivalent is =67°F to
+257°F In 0.9°F increments

* Temperature is read as a 9-bit digital value.
® Converts temperature to digital word in 200 ms (typ.)

® User—definable, nonvolatile temperature alarm set-
tings

® Alarm search command identifies and addresses
devices whose temperature is outside of pro-
grammed limits (temperature alarm condition)

® Applications include thermostatic controls, industrial
systems, consumer products, thermometers, or any
thermally sensitive system

DESCRIPTION

The DS1820 Digital Thermometer provides 9-bit tem-
perature readings which indicate the temperature of the
device.

Information is sent to/from the DS1820 over a 1-Wire
interface, sothatonly one wire (and ground) needstobe
connected from a central microprocessor to a DS1820.
Power for reading, writing, and performing temperature
conversions can be derived from the data line itself with
no need for an external power source.
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PIN ASSIGNMENT

DALLAS
DS1820
BOTTOM VIEW

123
NC = 1 16 F— NC
NC = 2 15— NC
NC = 3 14 = NC
NC = 4 13— NC
NC — 5 12— NC
NC = & 11— NC

0 oo VDD — 7 10 = NC

Z 00 DO—=—— 8§ 9 F— GND

(] >

DS1820 0DS1820S

PR35 PACKAGE 16-PIN SSOP
See Mech. Drawings See Mech. Drawings
Section Section

PIN DESCRIPTION

GND — Ground

DQ — Data In/Out
Vop — Optional Vpp
NC - No Connect

Because each DS1820 contains a unigue silicon serial
number, multiple DS1820s can exist on the same
1-Wire bus. This allows for placing temperature sen-
sors in many different places. Applications where this
feature is useful include HVAC environmental controls,
sensing temperatures inside buildings, equipment or
machinery, and in process monitoring and control.



DETAILED PIN DESCRIPTION
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PIN PIN
16-PIN SSOP PR35 | SYMBOL DESCRIPTION
9 1 GND Ground.
8 2 DQ Data Input/Qutput pin. For 1-Wire operation: Open drain. (See
“Parasite Power” section.)
7 3 Voo Optional Vpp pin. See "Parasite Power” section for details of
connection.

DS1820S (16-=pin SSOP): All pins not specified in this table are not to be connected.

OVERVIEW

The block diagram of Figure 1 shows the major compo-
nents of the DS1820. The DS1820 has three main data
components: 1) 64-bit lasered ROM, 2) temperature
sensor, and 3) nonvolatile temperature alarm triggers
TH and TL. The device derives its power from the
1-Wire communication line by storing energy on an
internal capacitor during periods oftime when the signal
line is high and continues to operate off this power
source during the low times of the 1-Wire line until it
returns high to replenish the parasite (capacitor) supply.
As an alternative, the DS1820 may also be powered
from an external 5 volts supply.

Communicationtothe DS1820is viaa 1-Wire port. With
the 1-Wire port, the memory and control functions will
not be available hefore the ROM function protocol has
been established. The master must first provide one of
five ROM function commands: 1) Read ROM, 2) Match
ROM, 3) Search ROM, 4) Skip ROM, or 5) Alarm
Search. These commands operate on the 64-bit
lasered ROM portion of each device and can single out

DS1820 BLOCK DIAGRAM Figure 1

a specific device if many are present on the 1-Wire line
as well as indicate to the Bus Master how many and
what types of devices are present. Aftera ROM function
sequence has been successfully executed, the memory
and control functions are accessible and the master
may then provide any one of the six memory and control
function commands.

One control function command instructs the DS1820 to
perform a temperature measurement. The result of this
measurement will be placed in the DS1820's scratch-
pad memory, and may be read by issuing a memory
function command which reads the contents of the
scratchpad memory. The temperature alarm triggers
TH and TL consist of one byte EEPROM each. If the
alarm search command is not applied to the DS1820,
these registers may be used as general purpose user
memory. Writing TH and TL is done using a memory
function command. Read access to these registers is
through the scratchpad. All data is read and written
least significant bit first.

DaQ 64-BIT ROM
AND

1-WIRE PORT

INTERMNAL Vpp
—

POWER
SUPPLY -
SENSE

- MEMORY AND
CONTROL LOGIC
i
Y
Il TEMPERATURE SENSOR
SCRATCHPAD
- - HIGH TEMPERATURE
TRIGGER, TH
|
i
Y LOW TEMPERATURE
TRIGGER, TL
8-BIT CRC
GENERATOR




PARASITE POWER

The block diagram (Figure 1) shows the parasite pow-
ered circuitry. This circuitry “steals” powerwhenever the
/0 orVpp pins are high. /O will provide sufficient power
as long as the specified timing and voltage require-
ments are met (see the section titled “1-Wire Bus Sys-
tem”). The advantages of parasite power are two—fold:
1) by parasiting off this pin, no local power source is
needed for remote sensing of temperature, and 2) the
ROM may be read in absence of normal power.

In order for the DS1820 to be able to perform accurate
temperature conversions, sufficient power must be pro-
vided overthe /O line when atemperature conversion is
taking place. Since the operating current of the DS1820
is up to 1 mA, the I/0 line will not have sufficient drive
due to the 5K pull-up resistor. This problem is particu-
larly acute if several DS1820's are on the same 1/O and
attempting to convert simultaneously.

There are two ways to assure that the DS1820 has suffi-
cient supply current during its active conversion cycle.
The first is to provide a strong pull-up on the /O line
whenever temperature conversions or copies to the E2
memory are taking place. This may be accomplished by
using a MOSFET to pull the I/O line directly to the power
supply as shown in Figure 2. The I/O line must be
switched over to the strong pull-up within 10 us maxi-
mum after issuing any protocol that involves copying to
the E2 memory or initiates temperature conversions.
When using the parasite power mode, the Vpp pin must
be tied to ground.

Another method of supplying current to the DS1820 is
through the use of an external power supply tied to the
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Vop pin, as shown in Figure 3. The advantage to this is
thatthe strong pull-up is notrequired onthe 1/Q line, and
the bus master need not be tied up holding thatline high
during temperature conversions. This allows other data
traffic on the 1-Wire bus during the conversion time. In
addition, any number of DS1820's may be placed on the
1-Wire bus, and if they all use external power, they may
all simultaneously perform temperature conversions by
issuing the Skip ROM command and then issuing the
Convert T command. Note that as long as the external
power supply is active, the GND pin may not be floating.

The use of parasite power is not recommended above
100°C, since it may not be able to sustain communica-
tions given the higher leakage currents the DS1820
exhibits at these temperatures. For applications in
which such temperatures are likely, it is strongly recom-
mended that Vpp be applied to the DS1820.

For situations where the bus master does not know
whether the DS1820's on the bus are parasite powered
or supplied with external \Vpp, a provision is made in the
DS1820 to signal the power supply scheme used. The
bus master can determine if any DS1820’s are on the
bus which require the strong pull-up by sending a Skip
ROM protocol, then issuing the read power supply com-
mand. After this command is issued, the master then
issues read time slots. The DS1820 will send back “0”
on the 1-Wire bus if it is parasite powered; it will send
back a “1"if it is powered from the Vpp pin. If the master
receives a “07, it knows that it must supply the strong
pull-up on the I/0 line during temperature conversions.
See “Memory Command Functions” section for more
detail on this command protocol.

STRONG PULL-UP FOR SUPPLYING DS1820 DURING TEMPERATURE CONVERSION Figure 2
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USING Vpp TO SUPPLY TEMPERATURE CONVERSION CURRENT Figure 3
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OPERATION - MEASURING TEMPERATURE
The DS1820 measures temperature through the use of
an on-board proprietary temperature measurement
technique. A block diagram of the temperature mea-
surement circuitry is shown in Figure 4.

The DS1820 measures temperature by counting the
number of clock cycles that an oscillator with a low tem-
perature coefficient goes through during a gate period
determined by a high temperature coefficient oscillator.
The counter is preset with a base count that corre-
sponds to —55°C. If the counter reaches zero before the
gate period is over, the temperature register, which is
also preset to the =55°C value, is incremented, indicat-
ing that the temperature is higher than —55°C.

Atthe same time, the counter is then preset with a value
determined by the slope accumulator circuitry. This cir-
cuitry is needed to compensate for the parabolic behav-
ior of the oscillators over temperature. The counter is
then clocked again until it reaches zero. If the gate
period is still not finished, then this process repeats.

The slope accumulator is used to compensate for the
non-linear behavior of the oscillators over temperature,
yielding a high resolution temperature measurement.
This is done by changing the number of counts neces-
sary for the counter to go through for each incremental
degree in temperature. To obtain the desired resolution,
therefore, both the value of the counter and the number
of counts per degree C (the value of the slope accumu-
lator) at a given temperature must be known.

Internally, this calculation is done inside the DS1820 to
provide 0.5°C resolution. The temperature reading is

provided in a 16-bit, sign—extended two’'s complement
reading. Table 1 describes the exact relationship of out-
put data to measured temperature. The data is trans-
mitted serially over the 1-Wire interface. The DS1820
can measure temperature over the range of -55°C fo
+125°C in 0.5°C increments. For Fahrenheit usage, a
lookup table or conversion factor must be used.

Note that temperature is represented in the DS1820 in
terms of a 1/5°C LSB, yielding the following 9—bit format:

MSB LSB
Kl N ENEN KN KN EN ER ER KN

= -—25°C

The most significant (sign) bitis duplicated into all of the
bits in the upper MSB of the two-byte temperature reg-
ister in memory. This “sign—extension” yields the 16-bit
temperature readings as shown in Table 1.

Higher resolutions may be obtained by the following
procedure. First, read the temperature, and truncate
the 0.5°C bit (the LSB) from the read value. This value is
TEMP_READ. The value leftin the counter may then be
read. This value is the count remaining
(COUNT_REMAIN) after the gate period has ceased.
The last value needed is the number of counts per
degree C (COUNT_PER_C) at that temperature. The
actual temperature may be then be calculated by the
user using the following:

(COUNT_PER_C — COUNT_REMAIN)
COUNT PER C

TEMPERATURE = TEMP_READ - 0.25 +
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TEMPERATURE MEASURING CIRCUITRY Figure 4

SLOPE ACCUMULATOR

PRESET 1 COMPARE
Y Y
LOW TEMPERATURE - COUNTER PRESET SETICLEAR
COEFFICIENT OSCILLATOR
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ING
=0 TEMPERATURE REGISTER
HIGH TEMPERATURE . -
COEFFICIENT OSCILLATOR COUNTER
T
Y
STOP
=0

TEMPERATURE/DATA RELATIONSHIPS Table 1

DIGITAL OUTPUT DIGITAL QUTPUT

TEMPERATURE (Binary) (Hex)
+125°C 00000000 11111010 00FA
+25°C 00000000 00110010 0032h
+7,2':'C 00000000 00000001 0001h
+0°C 00000000 00000000 0000h
=lip°c 111111 11111111 FFFFh
-25°C 11111111 11001110 FFCEh
-55°C 11111111 10010010 FF92h

OPERATION — ALARM SIGNALING

After the DS1820 has performed a temperature conver-
sion, the temperature value is compared to the trigger
values stored in TH and TL. Since these registers are
8-bit only, the 0.5°C bit is ignored for comparison. The
maost significant bit of TH or TL directly corresponds to
the sign bit of the 16—bit temperature register. If the
result of a temperature measurement is higher than TH
or lower than TL, an alarm flag inside the device is set.

This flag is updated with every temperature measure-
ment. Aslong as the alarm flag is set, the DS1820 will
respond to the alarm search command. This allows
many DS1820s to be connected in parallel doing simul-
taneoustemperature measurements. If somewhere the
temperature exceeds the limits, the alarming device(s)
can be identified and read immediately without having to
read non—alarming devices.
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