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ABTRACT

A simple embedded SNMP agent has been designed and built. The agent's hardware is
based on using the MCS51 controller interfaced with a 10baseT LAN card. The temperature and
humidity sensors are provided. Each sensor has its own OID and compatible with SNMP version 1.
The protocol stack on the agent was written using ¢ coding. The available protocols are ARP,
ICMP, UDP and SNMP. We have developed the GUI software running on PC for sending and
receiving SNMP packet. In addition to reading the value over the net, the agent can also record

temperature and humidify with time as well.
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(data encryption) totleefiuns T%smsmayjama
LS 7 Application layer e uugamNRe TS U M EIATLA 9
é o 4 1 -5 U 1 1 ~y _
LU FIeUapBME NS IFuTiana s ueen 11 daeehe MIAIVAUINDIULDA iin
1 - ~ 1 . < =1 o o A
A199 BTV UMISHER ALY I WL NE S neIIE s muAsArE S0 i
Ia =] = § a%‘ &4 g = aQ t
YOIUNDIUUBALTIBN (V irtual terminal) Inu o uaNAsg e 13Ut dnde Sy
MosTuDn (AR Jdva bytedode Wial L8 17 aray S S0 Tava compiter 9 1nasaauly

) a A T i e | 20
IO NI IDIA NIHANLL lﬂ)

2.2 Address Resolution Protocol
. = < = A glw R
Address Resolution Protocol 170 ARP Wu 115 Inaeaneantuuy e lslumseyoh
aUAYY Broadeast Hi#iu9ARPIIAT 0418 Ao Fasur)ag TP Address 11/gf Hardware
Address e 1¥d0 e 17019 Hardware Address 1 a2 19505281 Data link 14
d’l % v 1 =1 P=1 T B3 -4 :f& o 1 Jd a
miﬁams33ﬂ‘umaszmwﬁmu‘lumsamwaz%msmmmmwuﬂag“lummau
masla &'l lasnes luaeiidun1ens 339570 Hardware Addressvoaan1iiatenialuy
wSoeier i lFadunlsy Data link
% é ]
N3N Hardware Address mﬁﬂmiﬁ’umﬂmﬁwdzﬁu@mm IP Address 11a¥ Hardware
) Y I = o Y P =] v
Address MITTNMINUDEMIAUMTIUUUASMUAfI81Ys Tanoa ARP 1319708y Ao

IASEIT8NIT ARP Table
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2.2.1 AOAMSTNOUVBIARP
ﬂmﬁﬁumaﬁé}’mmsdauﬁmﬁm“lﬂﬁaﬂmﬁﬂmﬂmdﬂxgﬂﬂmiwmﬁh Hardware
Address 7iA59%1) IP Address 910 1319 ARP W10 luinusn aefiozadramlsy ARP uax
Broadcast IANWNTN3DIUD (ARP request) 1asle 1P Address YoaeiNngeens i
Hardware Address 113 Broadcast Wnunsuseswenn amiinsedoiie 1dsumsy
Broadcast 9239980 IP Address Y3$31A211 IP Address A1 IP Address 720998 HAANY 1
R TP AT P IAMUNINADUTY (ARP reply) Tngets Hardware Address nay'lig
an1iiidesne amidun e 185 us1mouR s Hardware Address 19 1%muazifueh
w1519 luvazRenfudoilinausta ozt lofiuas Hardware Address U381 20918

=3 Y ' v A 3 G ¢ \ Ui
NUENasIusUY weldaulnlenade 1y

2.2.2 ARP Datagram
W8 INARPIH WM TN 25 Data link 195 UATUAHI ARP Aazusseglumlsy
) [ ' = =] o i ° -4 11 (S
Data link 983431 awlosminlnaudsz s ls lnnoasiinu 0x0806 uddsFasEarumune
Aati
a . = s PA VAN — - v oA Y Py
L hardiware 16 U8 L ATHU AT LA 183873 A5 1A5 09187 ARP Maued M ldauiise

o

daodraea i

51899 {Chaos)
6 1394 [EEE 802
4 =1
7 915 Adia
N (%} J
12 lananeaa
a a a;al ¥y
2. protocol 16 19 : ¥iave31ds laneandeswe s ARP
a o 1 Qd’ é
3. HLEN 8 U# : ¥41A984 Hardware Address 1Wusmanlug anlnafilde o 6 o
$IAUIWIA 6 TUAYBIBIMBsIla Hardware Address
a @ a ° 1 aa pe.]
4.PLEN 8 1ia : ywaveseansaszaumadsadiuimaulud anlndild ae 4 ag
MINLUVUIS 4 TUAUB9 IP Address
~ . a o Y 3 a cﬂ:ly Yo o
5. Operation 16 U : nuagtuuums s u s ludlad i 1 hruamsfineuy

Y
%3 é ~ L ;
VYDINI ARP 1Az RARP %93) 4 m1Ae
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- ARP request (AU 1)
- ARP reply (AU 2)
- RARP request (1171 3)
- RARP reply (A1 4)
< N o w ¢ s 4 ag sy
6. Address : Wﬂﬂuﬁ]ﬂ!ﬂﬁﬁﬁﬂ\‘lﬁ?ﬂﬂ%1ﬂSTiﬂLL'ﬁLLﬁZL“LlﬁL'Jiﬂlmﬂmiﬁﬂl@ﬁﬁﬂ']uﬂiﬂﬁ

Y9 AUA2Y Hardware Address V40157 ao 1Sy

IP:  158108.32.20 P 1, 158.108.32.21
MAC : 90:00:0C52:33:BE MAC: 00:10:4B:0C:0E:32

FF.FF:FF:.FE:EE:EF dest MAC
00:00:0C:52:23BE sre tAC i
0806 type = ARD ;
01 9%300 hardware = Ethernet, protocol = 1P
0x06 o0l 0x01 HLEN=8, PLEN=4, operation = request
00:00:0C:52:33BE 7 sender Hardware Address
158.108.33.20 1 sender IP. Address
00:00:00:00:00:00 " target Hardware Address {unkrown)
158.108.33.21 target |P Address
checksum Ethernet checksum
_

3UT 2.2 uARIRNINTUARPS DIwD

nansiifuenansfianulidwsunmslinudonisinuwintdy leugalvhluliuselonifunisdn
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g P:  158.108.3220 P:  158.108.32.21
| MAC : 00:10:4B:0C:0E:32

i 00:00:0C:52:33:BE dest MAC
{ 00:10:4B:0C:0F:32 sre MAC
| 0x806 type = ARP
0x01 0x800 hardware = Ethemet, protocol = IP
0x06 0x04 002 HLEN=8, PLEN=4, operation = reply

00:10:4B:0C:0F:32 ’ sender Hardw g dthnggs

158.108.33.21 ‘} sender IP Address
00:00:0C:52:33:BE j target Hardware Address

158.108.33.20 target IP Address

checksum Ethernet checksum

———

TN 2.3 tana s milnsuARPREL N

2.3 Internet Control Message Protocol
3 & < { a
Internet Control Message Protocol 130 1CMP @1 115 Tanaan 1sudstoianaiauas
Yayminavrinmssates lefmmnnsy aelusinga rove 92UITYUIITITLIVNDIT OAN

4o &
wanauazilymimnayy

2.3.1 uinfia ICMP

iemp w1 lofiamunsudmSindednmms Toyavedlefenunsuide s1ia1s7

1 £ o Y A
U\iﬂ@ﬂﬂ\ﬂﬂﬂéﬁﬁl@ﬂﬂ‘ﬂﬁ?ﬂ
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-«

laNwmunsu

IP header

ICMP message

Type

code

checksum

contents

W7 2.4 999193 1ICMP 133904 10 Tof

©

@ Y A 1Ay s Y I~
ICMP ﬂﬂg‘ﬂLLUUﬂTﬁSTBQTHﬂJ@NﬂWﬁ?ﬂIﬂEJLL‘UQWﬁﬂﬁJ@Q%@Qﬁiumﬂﬂmi‘hﬂ’@mﬂu 4

Y
Aad uaazduliaunuies il

Y
I Type ¥W1A 8 TR : MHUATNATIANVHANMIALAZNITI 0T o1 13 ey

v

Tagiunvienus 15 Usennanaiei 2.1

RS Nt

iType AMNULE
11 0 _DEchoreply iu%dﬂﬂu§un§m 5
5 8 “I"Déstination'unreachable ! lirnaisadnradanemagld ]
4 Source quench s AR fuAI T2

5 |‘Redirect WX SR s aun g

8 | Echo request FaaTen1ImaLingL

9 Router advertisement 1PURDTUANN T AAGIRg

10 | Routersolicitation Tagdnmaniisnmas

11 | Time exceeded fordatagram wnaunsuldinaiusiviun

12 | Parameter problemon datagram ﬁﬁrymmmﬁLﬁmﬂummuﬂm

13 | Time stamp request FANTRI9ATEUL

14 | Time stamp reply HAIANTELLINAL

15 | Information request favp9110417

16 | Information reply WA TAAL

17 | Address mask request FaNTRURAIATANIAR

18 | Address mask reply LA URALATANN AR

nansiifuenansfianulidwsunmslinudonisinuwintdy leugalvhluliuselonifunsdn

A157499 2.1 !L’dﬂﬁﬂ‘i&ﬂﬂﬂ’ﬂ%ﬁﬂWﬁ']ﬂﬁl@@ ICMP

lsinsdilag siedu Snvienudlidaudantenuasdosirdsdadwenenamnadefiinailuly



2. Code Y119 8 1 : IHARNURANAIALDE

3. Checksum ¥HI9 16 191 : AIWOINATIVIDULUY 1's complement F11150 50519
aouANURANATA TR IUIUNATINYBY type, code LAE contents

4. Contents 4110 lipsd - Waﬁfh%ma‘g%'mgaﬁi13ﬂ1ﬁtﬁn@uzﬁeu%\1ﬂﬁu°§a %zﬁuag

ALA byte AL code

0 78 1516

type code checksum

[#%]
[o—y

contents

2.5 WeoSuunung ICMP

2.4 User Datagram-Protocol
o N ST & <o Y do 1y
User Datagran Protocol #1590 UDP 41 LﬂﬁIﬂﬂ@ﬁizﬁlm'iWUﬂWE]imﬂﬁuﬂﬁuﬁﬁW@
e s O % | 7Y U a 'y Qs (= =Sl Y = 4 At - 2
yann 1y lnasaiszgnalids Tof deyasauugaienmnoson YANIANIUATY 117D
YeY0 3 IAN LN
» Y a . 1 = v = 4 ] ~
UDP Ghﬁjﬁﬂﬁtﬁm "connectionless” ﬂﬁ"l’m@1Mﬁﬂ1ﬂu1ﬂﬁ&%€)l}¢l@5$ﬂ’ﬂﬁ TO1U
£ 1 l 1 S 9 .:; o 1 =1
@ummmﬂmama UDP ﬁQLﬂVHLLﬂﬂJIﬂﬂtlilﬁi’li]’s’fﬁ)‘iJ’J"lﬁﬂ'luﬂﬁ']fW]NWﬁ)?J‘ﬂ%zﬁﬂﬁi’)ﬂﬁﬁ]
' A o g ot W Yo ' Py ' v R
Ul.iJ NITOITaNYUSUDIUNYY lﬂﬂ‘ﬂﬂ'ﬁfﬁﬁ]ﬂ’ﬁu”lﬂ Fjﬂ'ﬁ!ﬂﬂﬁ!LﬁﬂJﬂUﬁiﬂﬂiﬂ"lﬂiymﬂi]ﬂ’dﬁ

TaglidemsudFulamnandousunse lu)

2.4.11l9sunpve9 UDP

0 15 16 31

Source port ~ Destination port

length checksum

Data

7 2.6 uras Wosuuavns UDP

nansiifuenansfianulidwsumslinudonisinuintdy eugalvhluliuselomifunsdn
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a o =%
1. source port YUIA 16 Ve : WOTATDIUAUNIG
. . a g o [ =
2. destination port Y19 16 1§ : wesadMIvaaItarena
3. length 3119 16 1in : vanANWETIVeNEAMBI LA Toya ius U g

4. checksum YU 16 1191 : HATINATIVEDU AImnnEaTmveuEAnesiazdeys

2.4.2 MIMUINANATIATIVADY
o o 1 ~ o

gaﬁmmmwanmmmﬁaummaﬂmamas%ya ANNANATINATIVADUVDS Lo
° % Y ) ' g A oA . ~
AImnInEanes lns liswdoya MAAIINATIVADU YDA UAUHDIADA (optional) Ty
§Y A Y 1qYdy Y Ay uh Y °
150 lil4q 14 TuyazfdR e do s unNas A Ie LIy D

0 1 a = I~ é 1
HOIIATINTDLYRIgANA U TaeINa 16 Ta uu BBy AT

Iy

= =q v ' a W A ) 73 ° i &
vosgafmmunsuduavaliunisaa 0 90 1 1ug maldnmziuaoumsf ey
IS} o 1 L ar="t = d Y 1 o
gANIZUIN LBARBIMNYN (psuedo-header) BN 12 TuAd 1IN aMas U859
Y g A - 3 U =
TeUNY 1AM DTNV NN asae s lofan Ny
a9 9 =1 d' o 1 as: 1 B EAV=1 v
gﬂwimaﬂmaimam‘wammmNasmm’;ﬁ)ﬁeummuuazllmmsamﬂaimamaﬂ la
3
mnamilarenlaSmamunniueg W Jirasauaseeauigagas do i e Aaannsy
:3 bt B ES ] = o v § £ dy
Tl uAaeTlad laames fouianimnes e
1. source address Y116 32 1@ S (i Addressgfu‘t’l”lﬂ
2. destination address 1119 32 Ua - 1P Addressilanenig
a <3 4 a
3. zero WA 8 UA : WugUINNANNDA

4. protocol ¥u1a 8 1in : wAvBe 15 Tnnen nsdivodgifios Sawiady 17

5. length Y9 16 1A sy MvRuEANDS IR UTRYD

a aa v g a A o
usmsvesgaimzaniullslansadssgnanmiosiia lnamwiz 105 Tnnoa i
v 3 < s G ¥ v v 3 do Y a a
vyl ud-weivnes siiaildmsfesveunzaoundy Taadudimiveusms s
s s o v Y 4"’:-:! 4 o
wosHiesaoundy ldawnsiewe msasunduilifiugduuuniwesnsaousy
3 1 v o [y { o < a :’
(acknowledge) Mn laaidud L laSusneundumelusseznaniidmuntonevensnsd,
I <3 7Y a °y 3 a o W Yo o Y < o A
T minlaaduddesvevSmssmmensuiusmua las 13185 udaey laadudagdo

wosrnes liegluanminliusms 14

nansiifuenansfianulidwsumslinudonisinuvindy leugralvhluliuselomifunisdn

linsdilag siedu Sniivnudlidaudandemuasdosdndsiadmenenamnassiitnsilld
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2.5 Simple Network Management Protocol
msussaTeelu Ternp ;g uuums NI AT M uATe g
& 4 e s & I~ %
his lanea Simple Network Management Protocol 139 SNMP wufluls Taneasz Az gng
d’ o an o A 1 ~ =¥ & v 1 o Y d'
NmuaglunuLee N5 SIS Inmsias e Tﬂﬂuamuﬂﬂmsmiamamuﬂmmmummm
9
AIERL KazR AU nsslinTetie nmsfinn SNMP deadhitugiums
Aauazesddsznoumelun1siiauyes SNMP uazyUdeYaUDY SNMP
ﬂisTﬂ%ﬁmﬂms“l%'ﬂanﬁmaimzm?aahaﬁaﬂiswé'ﬂnmua:ﬁiﬂfi’fﬂﬁw A luany
=t o q ¥ a I3 ¥ 3 ' Y A Y a 4 A v
@eAUMs 19 AOUWARDINADINI U Masm [y emieaualinouRunes tazniaae
o 9w yy A ' T Y a < 7o o Y
e ldde wSovievinalngits: nauMEAINN IR T aZ RN Tl S ILILINNYE K9 1
? o a a o & Y £ a ] a (9 [ Y
pornlszansn iniudeldneuiianessmsnisias fans sass o edas
a Aoy Y o A Y A
MIUIHIATDVIBAD NIIAT I AIWAY LagINIHUMS 1FnSnensseuuie e de
t o v ¥ 1 g a 4. 1 d’ a dy d‘ Y n vy 0
RET RERN lﬂ@ﬂ%ﬂi\lﬂizﬁ‘ﬂﬁmwuﬁz?Hiﬂiﬂﬂi’J%?ﬂi}ﬂllﬂ‘WiEN‘WmﬂﬂJ‘LJL‘WE]LLﬂ‘ﬂQJJTH ldmenq

< a ) S A ¢ AT Y ag s 4 g9
IIA137 ABUWNABIDENUBEHTIAT 09 AT o ey Mt 1 LD S (manager) i 19
= = 7 oA . Ao ' .
WuanidamuuidwosnnBend ot aarise msnsesty (network management station)

3B DUDVIOT (N US)

2.5.1 SNMP Agent
MIrANIstaIesraly TCpIP DIREIUULUNIS IR T IR T DRI VY
o =~ = h: 3 - 3
Tals Tnnoa DENSWBaT (SNMP,: Simiple Nerwork Management Protocol) %4151 715 Inaea
Uszgnafidmuagiunuuaz nss133 Sanismsod s
¢ ALK ¢ g e & o a2 a s ¢ A
gunsolnToisilupnudonduiis Tufy §uaiad visEmes gUnInlmanil
Ay o 4 7 s 2 s P dy 8 A s A ' ' ¢
onumIuIunduyeaITLA 31501005 LA TR MBS uBITLE ITOUADDY DIIUADE

o 9

! P s A s A o & Y] v o =~
uwayamﬂmwvaw‘mmma éﬂﬁﬂ!L’J‘im@LE]uL@iJLEJfﬁENGUE]EUEHJMG LLﬁ%ﬂiULﬂﬁﬂUﬂ?i

o g A _d :d‘! < =] o T ~ Y A v a Q(rl ‘IJ @ v
‘VTNHHJE)\?G]@WLL’J')‘WTE) 1AL DD UBDUID T TINIU SAGUNIUIGUIUTND HIVIHNANIY

=] <3 A o ¥ g Y ]
’JTL@HLBNLBE’T?\J@WUWVYu7‘i/]1Uﬂ1§i®dﬁJ'E)LL'ﬁZ‘}Jﬁ‘UﬂW

2.5.2 MIB
7 k4 ! o W ' A I a g
wiualszneudetudfyasdiuie Tslaneaduiu (protocol engine) LAY
@ 5 S a o
JudeyamseumaAnIT a3 (Management Information Base : MIB ) Tils Tanoaduii

W o o & o 4 ANy vy o & ¥ o & o B
1/7ELJAIT’]KIJ'E%?JUHﬂ?fﬁ'mi"lﬂWﬂl@‘UL@?Jlﬂﬂ’TN lﬂ!.l_ﬂ TUMTN DDATHAAIC MGIUATUA TTIUAY 09
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o o c:l T A 1 {d o ' o
HaRoUNAY PIUMsAUMANS SamsnTeisendun 11 Ty udaniidudndsuaz fsmua
mahnulszdgiasal

B Y a Y o LA | ] Qy & a1 Y a 3 d

Inseerseny voyatliz higdnseiinTevisFuniie 11duainvais BnNegUNIniag

&Y 1 = o 3 v (% [ :/, U A d' 1 P
Uszinandoudeyaise Sigunsalumndeiu dasumsasuay (®) nypnlasun (Wew)
9

gm%’agaﬁa5@@3‘3@Lmumﬂsgmiﬁﬁuqﬂmtﬁnﬂﬂizmw Tassaedu lduugidusansiy

¥ A o v gy ¥ 4 o oI o e
Imaﬁsw‘wmmzﬂuﬁmm“lmﬂugmmmgamaﬂﬂxﬂumuﬂsmmu

E4

Qo o W o ‘é o N J

mﬁmummzﬁIwuffmaﬂamTﬁuﬂmmwuﬂﬂqumﬁﬂsmuﬂquﬁa ITU-T(0), ISO
(1) 40z Joint-1SO-ITU-T (2) Mala Tvua 1SOo H inuadisui auie org (3) AMMUADIANT

A ; 24 e :
WA Lag dIuniayesedsnsfiie dod(6) 5o Departimient of Defense wazii T ua internet

oA o v @ &M a =]

(D viamruangumMsIans3selusumesifia

LﬁaﬁmmﬁéﬁﬁdﬁdT?iuﬂiﬂiuTﬂﬁdﬁ%’ﬁiﬁ'@auﬁmmmmnﬂﬂ”lﬂmmé’r’umaﬁa

o o o o v (P v S Yy -3 Ay o ) 2 . &
Tnustiuuazfumsgn Sdudaauiident) Sousnlodua s (object identifier) 150
o183 (0ID)

Apdeey 136.1.2.1.1 Hudoudnledtua lioes Tasdae suiisiuss
iso.org.dod internet. mibe2.system Thuaiognisld 13,6121 w3alungy mib-2 1Hulnus

o v ¥ 3 =3 1 1 4 3 a %) v =
dmsulfuBaduBL uAaz liun szl Inuadoadiod 1asanedaulsigy 1.3.6.1.2.1.1.1 fip

€

e e a = Y 4 n’/’
s sysDescr (System Description) mmumaﬁmﬂmmmqﬂmmuu

%

FUAYDIA WA Y
b7
U

Y g 23 am ¥ o ) =g ¥ 3 & ax
waaziwusluemduduitiuudoyallse i vuuveyaldegluemduduitsad
o = 1 4 A A A A 915 1
L Integer: MUIMAN 13U nuemInesavee TilsTanen A39iMTe gif fie 145
0§14 65535
. o ” u u ok < 1 = S0 <3 o AI aa
2. OctetString : 1990 YILIUIAALA 0. DONMA udazdonmadeaiiusfaueafEuss
b ¥
foynszimillinnuendug o 51255 snus
Y 1 o 3 Y o1ty oy ' 1 4 y Y o & =)
3. Null : lyvenhdwlsiulifddeynlaeg wu WRABUNUVBYANIWAING get W30
get-next-request 9 MUUALLVTOYAAWUS I null
4. Objectldentifier : ¥adutlsTugvesmsdredadaunuduauny Inseaasy
Y =] <3 I =3 1 o ]
3. IpAddress : M80AY32 4 BonWA udazdenaunu lefilomasaudaz d g
o ) [ =1
6. Physical Address : 118932 1M UA Hardware Addressi¥u Dimasitiauenasals

[ <3
MUBNUTL 6 Hanmia

nansiifuenansfianulidmsumslinudonisinuwinty eugalvhluliuselomifunisdn
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7. Counter : 0y Sy lAansoanae 5 ummzm 0§19 223-1 (4,294,967 ,295) M5
4
ladfaya Counter Lﬂmmmwmwum&mammmuawmammmﬂqﬂﬂzﬂamﬂu 0 Tmyi
8. Gauge : Sy A ans o § mmmgm 0 814 223-1 Tsenursndinnioan
ald ;mmamu"lﬂmfrmm'mmm"hfouﬂ’m]wﬂﬂﬂiumﬂanmgﬂuﬁuaanma A7981987
xnhw%ﬂmsw mmumimau‘lmmwmumm"lwﬂﬂ
9. TimeTicks : mmmmumu‘l%umaaﬂuwmamwmmusaammaum WU a1y
v L W
sﬁ'fq;mﬁﬁzumsmmu (system uptime)
. Jg =l Y g Y I
10. Sequence : 1ALV AD TR NIBANWAUUVUUOYA struct TN 187G
S/ A g 1 =1 g
11. Sequence of : Iﬂsaﬁsmmnmﬂwmwm“lugﬂmmama WU IR NT UMY

s =
vodlo

= < S Ay o
2.5.3 veuinlomud oS
a £ o/ o a ™ 1 < 3 gy,
mglniulsznoudasianls SvnuwandenTaoialy POUIINTIANTT (managed
R =1 =1 Ay:s’ 2 = Y [ [ % s a o
object) 'ﬂam%ﬂ“lummmﬂemmu%mﬂmwﬂmzmmazaﬂymzmwwmmmuﬂslum Tng
EUGHRE DRI STCOR BN (gject oriented) usaeng 1 Vel oS ouinlueady
DUl uansnsRoaTIsassa g Ao
' < o A cx v Cad 3 ELHA e . ) . A A
HABZORUINILHYRLR W Hun A Doulin loiauf IWiwes (objsctidentifier) WioiSon
3 b
v S A o, . ) a =] S @
lagdon Temudlyliood Gdentifier (Haldd lisaiidonin g
<3 Y AAa ~ o 4 a = o a v 1
Soulanndadiie it do winfeyn dnsmsdhds Meivdavnzuazade
ya mstswdeulindagnariaudefmug Inssai g udeyaaisaumanissans

(Structure of Management Information : SMI)

2.5.4 TilsTanon
msa@ssiaszﬁ?mfrmﬁ%@miﬁuL@mu@?ﬁgﬂsmﬂumaamﬂ'awmagﬂxmuﬁ’aaﬁumw

@ o a a 1 <3 S A = A

Ingszmen lumsande wyvesmsansde lwmadwduiisu 1 1 5 uwude

L. get-request lfaeunmtoyamndienudiioguuninsaifidosmsasmeuly

FLUVIATOU

2. get-next-request “l%'frwmn{"mgﬁ Soatludidy wude ’]JJﬁWﬂiJﬁJEJ Tuglasrande

Tunsdin linsudesulsfuisa

v o @ @ Y
3. get-response L@Lﬂuﬂ(ﬂdﬂ MOUNAUNIIATBUD Y

nansiifuenansfianulidmsunmslinudonisinuvinty leugalvhluliuselomifunisdn

lsinsdilag siedu Snvienudlidaudantenuasdosdsdaiwenenamnadsfiinailuly



Y % A s a v
4. set-request “lmﬂaﬂumlaammuﬂswmmumuwmauaﬂ
5. trap “lfmmmmmm‘wmﬂmuiusmmmmw m.!ﬂﬁwmuwmuiwmmaﬂﬂm
NIodUN1TALe
<3 S A L A 9 o o [ a 1 ~
U 115 Ianeagdfl Tneldwesanmemy 161 dmiunsindelumys

=2 ) ¢ o w ~
1994 me“l%waswmﬂmm 162 TN ITULVUN 5

<
2.5.4.1 Myduungaa
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2.11 Humidity Sensor HIH - 3610

HIH-2610-001
HIH-2610-003
'1,2? 4,27 o
?liofes [ " oiem B o e
10.0820)
4 T 3 T —
.47 q D47
(0.373) 1.00 0.272)
| 0.075)

12 F0 ki

—J-:'..T T J+——L 5
—JPL:-BX nagt | s

0,015

sl
AERY et
WAL P

iy

JiH 2 T uem L NS IS 0401909 HIH36 10

J v
1 o3 = ¥ w
L“b’ul"lf@{ﬂ’ﬂu%u HIH 3610 fﬂiﬂﬁﬂLLﬂﬂﬂﬂ?Lﬂ@ﬁL?ﬁUﬁﬂJ@@ﬂ?WN%uﬂiﬂ’\!’ﬂﬁ( (Relative

Humidity) 1A Taofirnuduiusfuus siunis Wi (voitase ouput) mundifadhy neag

AR5
Model HIH-3610-001
Channal g%
Wafer
MRP

Zaro offast
Slape

RH

Ratiom=ztric respunse for 0
to 1005, RH

) » N A LA e, B B
vl Vouppry DTS b DS D,

1 B4
AT NN 2.2 A9NTIM T UTUAIAIINARTA DY HIH-3610

nansiifuenansfianulidmsunmslinudonisinuintdy lleugalvhluliuselonifunisdn

5 & & Y = Y Y A = v J Ao o D
Laidnsdilag viedu Snvieinudlvidaulasilonmuaziosdnddiadivedenarsynasaninisiluly



26

daunisiien HiH-3610 WlFnushldTaemsdesaudylu TnsnouInsameinie
gnsainNA IS0 SUR S S WIYN 010 HIE-3610 tdarinndnnamaosidud

¥ v
ATIALIINAMIITY Offset findafmualundagy

45
0+
3654
2 304
'_‘:- i
7 | y
%:- 25
T
>xe
S 85 °C
_— *;/
=
':i 1 W= //
= A d
I-_?l é/
1.0
=08
R
Y | ! il 1
1 )_l_l 1 T |
N | 20ea a8\ 30 T
Ralatice Humidity ()

JUR 2. 12 0easas wlAmduRU f5%1 919 Output voltagé 1 Relative Humidity 91 0 °C, 25°C

u

e 85.°C

nansiifuenansfianulidwsunmslinudonisinuwintdy leugalvhluliuselonifunsdn

linsdilag siedu Snvienudlidaudantenuasdosidsdaiwenenamnadsfifinailuly



27
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= ip.h
/IFunciion Prototype

short IPcksum(unsigned short *buf, int nLength);
void iestProcess(void);

void tesiSendUdp(char *pStr);

void doUDPecho(char *pStr);

void doSNMP(void);

s udp.h

unsigned short UDP_TCPchksum(unsigned char.*pB hort len);

unsigned short udpchksum(unsi

#detine ACK

Zdefine NO_

int ds1820ReadTemp(void);
int ds1820ReadWaitTemp(void):

/ pcf8591.h
void dac(char value);

unsigned char adc(char channel);
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main.c

Hinclude <at89x52.h>
#nclude <stdio.h>
#include "rtl8019.h"
#include "ip.h"
#include "ds1820.h"
#include "hih3610.h"

extern idata unsigned char myMACI6);

exicrn xdata unsigned char msgTxBuff[1024]:  /Tx frame buffer

P
!

char destMac[6] = {0x00,0x40

/Il Prototype
void doTemp(void);
void doHumidity(void);

void print_mac(void)
d

char i;

printf("MAC :");
for(i=0; i < 6; i++) {
printf("%c%02bx", (i7"-"""), myMAC]i));
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MATC

puichar(\n");
;
void printlP(char *msg, char *ip)
{
unsigned char 1;
printf{msg);
for{i = 0; 1 <4; i++) {
printf("%c%bu", (i), ipli]);

4

putchar(\n");

i
TMOD = (TMOD &
THO = Oxdc://0xdc; // Rel
TLO = 0x00;//0x00;

ETO = 1;// Enable Timer 1 Interrupts

TRO = 1;// Start Timer | Running

void main(void)
{

EA=0;

EX0 = ();

‘ﬂy 1 lﬂl ¥ o U ¥ 'ﬂl = .I g 1 Y o ¥ ¢ v ¥
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Mmain.o

timer_init();
serial_imit();
nic_init();
print_mac();
printlP("my IP :" mylP);
EA=1;
for G4

testProcess();

doTemp();

doHumidity();

iflnextTick <= tick

else iflitempState == 1) !
ifttempTick >= 100) {
TempData = ds1820ReadTemp();

tempState = ()
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nain.G

void doHumidity(void)

H

2 orint("Humidity = %bu “cRH\Wn" humidity read(),'%"):
humidityValue = humidity _read();

voud isrtimer0 (void) interrupt 1

{

THO = Oxde://0xdc:
TLO = 0x00://0x00

T
I
QK

i)

33

i
/s

LI1]
1
(3
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#Hinclude <at®9x52.h>
#include <stdio.h>
#include <intrins.h>

Hnclude "i2¢.h”

#define TRUE 1

#detine FALSE 0

#define SDATA P3 4 // Serial data
#define SCLK P10 // Serial clock
#detine  HIGH 0x01 /I Value representing ON

#detine LOW 0x00 g OFF

1

N>

—_——— \5\\\"'"///// e

/1 12C Functions -

1

/1 In ; D

-

i Oulputs;_not
I ﬂq

i/ Pu %eﬁe
j/— N W [ ol

_nop_();
_nop_{);
_nop_():

—nop_();

!

void i2¢_start (void)

{
SDATA = HIGH; /I Set data line high
SCLK = HIGH; /I Set clock ling high

i2¢_delay():
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1/

SDATA = LOW; // Set data line low (START SIGNAL)
SCLK =LOW; // Set ¢lock line low

1"
i
/!

"

Routine: i2¢_stop
Inputs: none
Outputs: none

Purpose: Sends 12C Stop Trasfer - State "C"

i

void 2¢_stop (void)

SDATA = ((outpu

output_data <<=1; // Shift the byte by one bit
SCLK = HIGH,; /I Clock the data into the 12C Bus
i2c delay():

SCLK =LOW;
i
SDATA = HIGH;
mdex = SDATA; //"Put data pin into read mode

SCLK = HIGH; // Clock the ACK from the 12C Bus
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i2c.C

i2¢_delay();
index = SDATA; // read ack bit
SCLK =LOW;
return (index 2 0 : 1); /freturn 1 ifreceive ack
}
char i2¢_read (char ack)
{ ,
unsigned char index, input_data;

index = SDATA; // Put data pin into read mode
input_data = 0x00; ‘A
for(index = 0; index dex++\ c

input_ " = //;5 h ne bit

NS

\/% into the 12C Bus
-~ -

] N ~
/’X

; ;“.

SCLK = HIGH
i2¢_delay();
SCLK = LOW;

SDATA = HIGH;

return input_data;
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208591 .C

#include "i2¢c.h"

“include "pef8591.h"

#define 12C_PCF8591 BASE 0x90

#define [2C_PCF8591 ADDR (I2C_PCF8591 BASE+0)/ A0=1,Al=A2=0

* read ADC value of channel: 0, 1,2 and 3 */

unsigned char ade(char chann

> ¢channel)

value =i2c_read(NO _

12¢_stop();

return value;
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hin3610.c

#include <at89x52.h>

#include <stdio.h>

#nclude "i2c.h"

#include "pct8591.h"

unsigned char humidity read(void)

§
|

unsigned int value;

char 1

/1 percent =100 * (Vo - 0.8) / (3.9-0.8
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dsi820.c

#include <at89x52.h> char ds1820RcadByte()
#include <intrins.h> {

chari;
#define SDATA P1 2 char Byte;
extern int tick;
extern int TempData; for(i = 0; 1 <8; i++) {
extern idata unsigned char tick 10msec; Byte >>=1;
extern idata unsigned long tickSec; SDATA =0:
extern idata unsigned long nextTick;

char TempBufi[100];

extern char next;

void delay20us()
{
unsigned char i

1=9;

while(--1)

H

void delay6
{

unsigned char

i=14;
while(--1)
}
void delay500us() for(i=0;i<8; i++) {
{ ifiByte & 0x01) {
unsigned char i; SDATA =0,
i=250; ~_nop_0);
while(--1) ~nop_():
; “nop_();
} —nop_():
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dsin24.c

SDATA=1; // SDATA is LOW

deiay60us(); break;

}
eise | h
SDATA = 0; i ==1) {

delay60us(); for(i=0; i < 10; i++) {

SDATA = 1; ilISDATA)
_nop_(): j=0;
_nop_();

else {
_nop_():

_nop_ ()
i

Byte >>=|;

EA=1I: Yy
1
. 2
d
o Ea
Y a9
void reset_phl &,(E o
ﬁ <
c
SDATA = §; [
delayS00us( ) %@ ROM command
SDATA =1;
delay20us();

char presence pulse()
{ t

char i,j;

int temp;

for(i=0;i<10;i++) | reset_pulse(); //Tx reset pulse

ifSDATA) if{presence_pulse()){ //Rx presence pulse
i=0; ds1820WriteByte(Oxcc);
/I SDATA is HIGH /I skip ROM command
else { ds1820WriteByte(0xbe);
i=L // Read scratchpad command
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ds1820.¢

temp = ds1820ReadByte(); //(LSB)
temp = temp + (ds1820ReadByte() << 8):
//(MSB)
reset_pulse(); //Tx reset pulse

presence_pulse(); //Rx presence pulse

return temp;

}

else return 0;

i
P

i)

33

i
/s

LI1]
1
(3
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Hinciude <at89x52.h>
#inciude <stdio.h>
fnclude <string.h>
#nciude <absace.h>
Hnclude "rtl8019.h"

#nciude "ip.h"

#define FRAME_TYPE [P 0x0800
“define FRAME_TYPE_ARP  0x0806
#define FRAME_TYPE RARP  0x8035

#define FRAME_TYPE_NETWARE 0x8137

exicrn 1data unsigned char myMACL6]:
extern idata unsigned charmylP[4];

extern xdata unsigned chat msgRxBull] 10241;
extern xdata unsigned charmsgTxBuft] 1024

L doAR B(YLiD

unsigned i, ng
unsigned iat type;
type = msgRxBufi]20] << §;
type += msgRxBufi]2 1]
ifltype != 0x0001).{

return;

!
§

il mememp(&msgRxBuff]38], mylPyd)) §
return;

)
|

//do ARP respond
//destMAC

. memmove(msgTxBuft, &msgRxBufi]6], 6);

//sreMac

memmove(&msg TxBuffl6], myMAC, 6);

n=12;

/lethernet arp type

msgTxBuftn++] = 0x08;
msgTxBuffn++] = 0x06;

/Mload hardware type (0x0001 = ethernet)
msgTxButf{n++] = 0x00;

msgTxBufllnt++] = 0x01;

/Mload protocol type (0x0800 = 1P)
msgTxBuft[n++] = 0x08;

msgTxBuft{n++] = 0x00;

/Mload hardware address length (6 bytes)

msgTxBuftln++] = 0x06;

/Moad protocol address dength (4 bytes)

msgIXBulifne-) = Ox04

/Moad opeode (ARP reply)
msgTxBultln++] =0x00:

msgTxBuflln++| = 0x02;

/Moad my hardware address
for(i = 021 <6; i++){

msgTxBuffjn++] = myMAC/i];

/Moad my ip address
for(i=0;1<4; i++) {

msgTxBullln++] = mylP[i];

/Moad dest hardware address

for(i=0:1<6;i++) |
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msg TxBullin++] = msgRxBut1]22 +iJ:

/Moad dest ip address
for(1=0;1 <4 i++) {

msgTxBullin++] = msgRxBufl]28 +ij;

//dump data 18 bytes
for(i = 0; 1 < I8; i++) {

msgTxBuftin++] = 0;

nic_transmit(n);

short IPcksumi unsigned Shor *bul il nkeagth)

unsigned long sum;
sum = ();
while (nLength > 1) §
sum += *puft-+;
nLength = sizeof{short);
}
iflnLength) {
sum = (*buf & 0xf00);
}
sum = (sum >> 16) + (sum & Ox{r1);
sum += (sum >> 16);

return (~sum);

——

void doPing(void) // ICMP
{

5 & & Y = Y Y A = v J Ao o D
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unsigned int 1, n;
char destiPl4]:
int nTotalLength;
int datalength;
short checksum;

static int id = 0x300;

n=26;
for(i=0:1<4: 1++)
destiP[i] = msgRxBufl]n++]:
memmove(msgTxBuft, &msgRxBuff]6], 6):

memmove(&msg TxButt[6], myMAC, 6);

IMype

me gFxBuin== =0~ ()(:

///—A IP
//version
msgTxBuffin] = msgRxBuftn]:

54 iy e

/theader length(LSB 4 bits)
msgTxBuftin] = msgRxBuff|n|:

Lt

/lservice type
msgTxBuflin| = msgRxBuft[n]:

n++;

/ITotal length
msgTxBuflf16] = msgRxBull[16]:

msgTxBullf17] = msgRxBufi]17]:
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nToialiength = (msgRxBuff] 16] << 8) + msgRxBull] 17];

datalength = nTotalLength - 4:

//Flagment ID
msgTxBuff[18] = (id >> §);
msgTxBuff[19] = id;

id++;

datalength = 2;

/IFlags
msgTxBuff]20] =

//IP Header checksum
msgTxBuff]24] = 0;
msgTxBuff[25] = 0;

//Dest IP Address
for(i = 0:1<4; {++)
msgTxBuftin++] = destIP[i]:

dataLength -= 4

/[ ICMP
//Type
msgTxBuffln++] = 0: //echo reply

dataLength --:

7 myavx

o
sg IxButiln &S\

datalength = 2;

n=26;

/MMy TP Address

for(i=0; i< 4; i++)
msgTxBuflln++] = mylP|i];

dataLength -= 4;

o & S v ag vo & PO = ¥ Y Aa o o
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‘Sequence Number

msg INBullln| - msgRxBufl]nl;
Nt
mse INBullln] - msgRxBuff]n];
ni

datal e 2
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for(i = 0;1 < dataLength; i++) { H

msgTxBuft{n] = msgRxBufl]n]; :
n++; void testProcess(void)
i s

static int 1= 0;
/1'1P Header length is 20, IPcksum uses shorts for count int type;

checksum = [Pcksum((unsigned short *)&msg TXBuilt] 14], 20):

msgTxBuff[24] = (char)(checksum >> §): #fdef DEBUG PRINT
msgTxBufl[25} = (char)checksum; print{{"testProcess(\n"):;

#endif#/_DEBUG PRINT
//'Lengthis (nTotalLength = Header Length) divided by 2 if(nic_receive())

checksum = [Pcksum({unsigned short *)&mse TxBufi] ) a Totalbength - 200

type = msgRxButi]12] << §; //MSB

msgTxBuft[36] = (char)(checksum >> §): .
1361 —) type += msgRxButi[13]; /LSB

msgTxBuff{37] = (char)checksum:

#ifdet DEBUG PRINT.

nic_transmit(n): n W - :
pantlype = “e=x'n" 5pe);

zendif /ADEBUGRRINT |

switch(type) o

void doIP(void
aid dolelvaig Caso FRAME™TYPE ARP-/ARP

doARP();

iflmsgRxBuft[23] == 0x01) { /TCMP
case FRAME_TYPE IP:/IP

i RxBuft[34] == (0x08) { // ICMP cch
iflmsgRxBuft[34] x08) ¢ echo JGTPOY:

doPing();
ing(. break;

-

}
clse {
else iflmsgRxBuff]23] == 0x11) { // UDP )
nic_sample broadcast();
ifl{msgRxBuft[36] == 0x00)&&
(msgRxBuff[37] == 0x07)) { // DestPort =echo
}

else ifl(msgRxBuff[36] == Ox00)& &(msgRxBufi[37] == Oxal))

doSNMP();
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ugp.c

#include <at89x52.h>

#include <stdio.h>

#include <string.h>

=include <absacc.h>

unsigned short UDP_TCPchksum(unsigned char *pBuf, short len)
i

unsigned long sum;

int 1;

sum = ();

for(i=14;1<22;) ¢

sum += pBufli++];

§

sum = (sum >> 16) + (sum & Oxffff): // add in carry
sum += (sum >> 16); // maybe one more
return(~sum);

;

unsigned short udpchksum(unsigned char *pBuf)

s

+

short len:
)g 1 ) lﬂl ¥ o U ¥ tﬂl = 1 5 1 Y o ¥ ¢ v ¥
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udp.c

len = (short)(pBuf[26] << 8) + pBuf[27]:
return(UDP_TCPchksum(pBuf, len));
}
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#include <at89x52.h>
#include <stdio.h>
Ainclude <string.h>
#inciude "r18019.h"
#include "ip.h"

#inciude "udp.h”

extern idata unsigned char myMACI6]:

extern idata unsigned char my!P[4];

extern idata unsigned long tickSec;

extern idata unsigned ghar tick+0msec;

extern xdata unsigned char msgRxBuff[1024]: ///Rx frame buffer

extern xdata unsigned charmsgTxBufif1024] ///Tx frame buffer

unsigned &rgr snnpQbMareeTyoe:

i

“nsignec 3ngr semipQbjValuglength:

char snmpCojValue[2567:

const char myCommunity[] =Cpublic’;

const char text1(},=\"Beta1":

/MIB OID

const char mib_SysDescrf] ={1,3,6,1,2,1,1,1,0};
const char mib_UpTime[] = {1.3,6,1,2,1,1,3,0};
'/const char mib_SysName[] = {1,3,6,1,2,1,1 ,5,0%;
const char mib_Temp[] = {1,3,6,1,2,1,1,8,0};
const char mib_Humidity[] = {1,3,6,1,2,1,1,9,0};

char mib_exe[8];

unsigned int snmpMsgLength;
unsigned int snmpComLength;
char snmpCommunity[207;

char snmpEvent;
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unsigned int reqPdulength;
unsigned int snmpReqlD;
urisigned int snmpVarBindLength;
unsigned int snmpObjEntryLength;
unsigned char snmpOidLength;

char snmpQid[207;

unsigned int snmpVarBind:
unsigned int snmpVarBindList:
unsigned int Resp_PDU:
unsigred int snmpMsg:
unsigned int UDP_totallkength:

unsigned int IP_tetalLength:

char dataSnmpBufff20]:

i far ds1820_2%7  ghtidii
extern int TempData:

e i Gy
extern unsigned ehar humidity Value;

// This function support Octet String

ek ek ek ok ke ek ek Aok ok

void sendSnmp(char *buff, unsigned int size)
{

charn,j,i;

short checksum;

int nTotalLength;

/lethernet packgst

/I number of packet

snmpVarBind = (1+snmpQidLength)+1+(1+size);
snmpVarBindList = snmpVarBind + 4;
Resp_PDU = (4+6+4+snmpVarBindList);

snmpMsg = {3-‘r2)+snmpCcr'nL_eng!r'+(4+Peso__PDU);

UDP_totalLength = 8+4+snmpMsg;
IP_totalLength = 20+UDP_totallLength;
nTotallength = 14+IP_totalLength;
memmove(msgTxBuff, &msgRxBuff[6], 6):;
memmove(&msgTxBuff[6], myMAC, 6):
msgTxBuff{12] = 0x08; // ip

msgTxBuff{13] = 0x00:

msgTxBuff[14] = 0x45;

msgTxBuff[15] = 0x00;

msgTxBuffl16)=_ (char)(IP_totalLength>> 8):
msgTxBuff[17] = (ehar)IP_totalLength:
mM5gTxBUf 18] =-snmpReqID>>8; // id = 28929
msgTxBuff[19] = snmpReqiD;
msgTxBuff[20] = 0x00; / flags
msgTxBufff21] = 0x00: // offset
msgTxBuff[22] = msgRxBuff[22];
msgTxBufff23] = 0x11:7/ Protocol UDP

msg TxBuff[24] = 0; // Header ehecksum
msgTxBuff[25] = 0:
memmove(&msgTxBuff[26], myIP, 4
memmave(8msgTxBUF30], amsgRxBuff{26], 4
msgTxBuff[36] = msgRxBuff[34]; / Dest Port
msgTxBuff[37] = msgRxBuff[35];
msgTxBuff[34] = 0x00; // Port 0x00a1 = snmp
msgTxBuff(35] = Oxa1;

msgTxBuff{38] = (char)(UDP_totalLength >> 8);
msgTxBuff[39] = ((char)u DP_totalLength);//nMsglLength + 8;

msgTxBuff[40] = 0; // UDP Checksum
msgTxBuff(41] = 0;

fresserrrases gmp e -
n=42;
//msg length
msg TxBuffin++1 = 0x30:

msg IxBuffn++] = Ox82; /default 16 bit
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msgTxBufffn++] = snmpMsg>>8; /length

msgTxBuffn++] = snmpMsg;

/version
msg TxBufffn++] = 0x02;
msgTxBuffin++] = 0x01;
msaTxBufffn++] = 0x00;
msgTxBuffin++] = 0x04;
msgTxBuffn++] = stlen(myCommunity):
for(j=0; j<snmpComLength; j++; n++{

msgTxBuff{n] =myCommunity[j};

msQTxBufffn++] ='snmpEvent;
msgTxBufffn++] = 0x82;
msgTxBufffp++] = Resp_PBU >> 8:
'/ Response - PDU Length first byte
gTxBufffn++].* Resp_PDU:

[t Read-Request 1D
msgTxBuffin++] =.0x02:
msgTxBuffin++] =0x02;
msgTxBuffin++] = snmpReglD >>8;

msgTxBufffn++] = snmpReq|D:

//skip status eeror and index error, 6 bytes
msgTxBufffn++] = 0x02:
msgTxBuffin++] = 0x01;
msgTxBuffin++] = 0x00:
msgTxBuff(n++] = 0x02;
msgTxBuffln++] = 0x01;
msgTxBuffin++] = 0x00;
//Read Variable bindings list
msgTxBuffin++] = 0x30:
msgTxBuffin++] = 0x82;
/lvarBindLength = 4

msgTxBuffln++] = snmpVarBindList>>8:
msgTxBuff[n++] = snmpVarBindList :
msgTxBuffin++] = 0x30:
msgTxBuff[n++] = 0x82;
msgTxBuffln++] = snmpVarBind >> 8;
msgTxBufffn++] = snmpVarBind:

// OID

msgTxBuff[n++] = 0x06;
msgTxBufffn++] = 0x08;
msgTxBufffn++] = 0x2b;

AMor(j=2; j<=8; j++ n++){

msgTxBuffn] = mib_exe[j]:
}
msgTxBuffln++] =snmpObjvalueType;
msgTxBuffin++] = size;
snmpObjENtryLenagth = size:
for(i= 0; i <'sizen 1=+ n++)
msgTxBuffn] =buffli};

checksum = IPcksum((unsigned short *)&msg TxBUff[14]. 20):

msgTxBuif[24] = (char)(checksum >> 8):
msgTxBuff[25] = (char)checksum:
checksum = udpchksum(&msgTxBufi[12]):
msgTxBuff[40] = (char)(checksum >> 8):
msgTxBuff[41] = (char)checksum:
nic_transmit(nTotalLength);
}
void snmpSysDescr(void)
{
switch(snmpEvent) {

case OxAQ:

snmpObjValueType = 0x04:
memcpy(dataSnmpBuff,texH,sizeof(texﬂ));

break;
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|
i

snmpEvent = 0xA2; /I Get Resp
memmove(mib_exe, &mib_SysDescr{0], 9):
sendSnmp(dataSnmpBuff,strlen(dataSnmpBuff)):

}

void snmpUpTime(void)
{
unsigned long *p;
switch(snmpEvent) {
case 0xAO:
snmpObjValueType =0x43;
memcoy(dataSnmp Buff tickSec 4);
memsetidataSnmpBuff.0 sizeof(dataSnmpBuff));

memsstidataSnmpBuff tickSec:);

p = (unsigned long “)dataSampBuff:
EA

‘D = (lic-Seq 109 Hckomsect
EA =

break

snmpEvent = OxA2:
memmove(mib_exe, &mib_UpTime[0], 9):
sendSnmp(dataSnmpBuff4):
}
void snmpTemp(void)
{

switch (snmpEvent) {

case OxAQ :

snmpObjValueType = 0x04;
(oid)sprintf(dataSnmpBuff,"%c%d. %c C".((TempData & 0xff00)?"-":" ')

,(TempData >> 1)
. ((TempData & 1)?'5':'0")):

break;
case OxA3 :
/I return snmpObjValueType

snmpObjValueType = 0x04; // Octet String

memset(dataSnmpBuff,'0" sizeof(dataSnmpBuff));

(void)sprintf(dataSnmpBuff,"No Function”):
break;

}

snmpEvent = OxA2;

memmove(mib_exe, &mib_Temp[0], 9):

sendSnmp(dataSnmpBuff, strlen(dataSnmpBuff)):

}

void snmpHumidity(void)
{

switch (snmpEvent) {

case.LxA0:

snmpObjVaiueType= 0x04; # Octet String
(void)sprinti(dataSnmpBuf sb U scRH" humidity\Vaiue. ')
break;
case OxA3 -
snmpOpjValueType = 0x04; // Qctet String
(void)sprintf(dataSnmpBuff,"No function"):
break;
}
memmove(mib_exe, &mib_Humidity[0], 9);

/I Get Resp

sendSnmp(dataSnmpBuff. strlen(dataSnmpBuff)):

}
void doMib(void)

snmpEvent = OxA2;

|

iftsnmpOidLength == sizeof(mib_SysDosar))

iflmememp(snmpOid, mib SysDescr, sisoofinib Byabasenn

sninpSysRescr();
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retum;

}
if(snmpOidiength == sizeof(mib_UpTime)) {
iflmemempisnmpQid, mib_UpTime. sizeofimib_UpTime)))
snmpUpTime();

retum;

ot

f{snmoCidlength == sizeof(mib-Temp)) {

emems snmolc. mib_Temp. sigéo g Temo))) §

snmpTemp();

swm:;
CHUETCIaT= slzgof(mBrHuMIbiY))
TTETeTC el OF) Feg pinf# {90992 wia T
§ Wt=pailelny (P,

Char fomatSnmpivoid)
.

unsigned intij;
1 =42; // Begin of SNMP Packet
ifimsgRxBuff]i] 1= 0x30)
retum 1;

/'check SnmpMsg is 16 bit or 8 bit and Read
message Length

if(msgRxBuffli]== 0x82){

dgj 1 d‘ Y o U ¥ dl = 1 gj 1 Y o ¥ ¢ v ¥
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i++;
snmpMsgLength = MsgRxBuff[i];
i++;

snmpMsgLength <<= 8:
snmpMsglLength = msgRxBuff[i];
++;

}

else {

snmpMsglength = msgRxBUff[i]:
++:

}

'Read Version

if(msgRxBUfffi]-t= 0x02)
return 2;

-

ifimsgRxBuUIfLi] 1=.0xam
return 3;

iy

if(msgRxBuffli] 1= 0x00)
return 4,

Ty =8

1/ Read community

iftmsgRxBuffli] != 0x04)
return 5;
i++;
snmpComLength = msgRxBuff[i]:

i++;

3

for(j=0;j < snmpComLength; j++,i++){

1
!

snmpCommunityfj] = msgRxBuff[i]:

snmpCommunityljj = 0;



/Read SNMP event
snmpEvent = msgRxBuff[i]:
e

//Read Req-PDU length
if(msgRxBUff[i]== 0x82){

j+

regPdulength = msgRxBuff[i];

reqPdulength <<= 8;

reqPdulength= msgRxBuff[i];

|

D
2]
[¢9)

reqPdulength = msgRxBuff[i]:

if(msgRXxBuff[i] == 0x02){ //.2\Bytes
// return.7;

snmpReqglD = msg RxBuffi];
/I kept for Response
snmpReqlD <<= §;
snmpReqlD += msgRxBufffi];

}

if(msgRxBuffli] == 0x01) {/ 1 Byte
i++;

snmpReqlD = msgRxBufffi];

i

wnanstiduenaisnanulidmsunislidaunienis@nen

i++;
//skip status eeror and index error, 6 bytes

i +=6;

//Read Variable bindings list
//Read varBindLength
iflmsgRxBuff[i] I= 0x30)
return 8;
i++;
f(msgRxBuff[i]== 0x82){
o+
snmpVarBindLength = msgRxBuff[i];
| b,
snmpVarBindLength <<= §:
snmpVarBindLength = msgRxBuff[i];

I+ £

elsg
snmpVarBindLength = msgRxBuff[i];
i+A"

;

/I Read QOID
iftmsgRxBuffli] != 0x30)
return 9;
i++;
if(msgRxBuff[i]== 0x82){
ikt
snmpObjEntryLength = msgRxBuff[i];
i+
snmpObjEntryLength <<= 8:
snmpObjEntryLength = msgRxBuff[i]:
i+

}

[
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else { return 0; //fformat finish

snmpObjEntryLength = msgRxBUff[i]; }

i++:

)

ifimsgRxBuff[i] '= 0x06) void doSnmp(void)
return 10; {

i++; unsigned char i;

snmpOidLength = msgRxBuff[i];
/printf("doSnmp()\n");
Ytormat first oid byte 0x2b --> 1.3

ot if(i'=-formatSnmp()) {
ftmsgRxBUff[i] '= Ox2B) { printf("SNMP format Error <%bu=>\n", i):
return 11; /7 oid must start with 0x2b (.1.3...) retum;
}
snmpOid[Q] = 1+
snmpOid[d = 35 for(i="0;i = snmpQidLength; i++)
snmpOidlengths +; /s useviv3instant 9x2b I\ printf("%c%bd®, ) snmpQid[i]);

/- putchar('\n');
o] = 259 < snmpQidLength; j«+ i++) {
snmpOid([j] = msgRxBufifi]; doMib();

|
} return;

/Ivalue type

snmpObjValueType = msgRxBuff[i++];

/Ivalue length

snmpObjValueLength = msgRxBuff[i++];

//value
for(j = 0; j < snmpObjValueLength; j-++,i++) {
snmpObjVaiuelj] = msgRxBuff[il;
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Segin VB.Form Forml

Caption = " SNMPBrowser"
ClientHeight = 5280
ClientLeft = 165
ClientTop = 450
ClientWidth = 6705
Icon = "SnmpAgent.frx":0000
LinkTopic = "Forml"
MaxButton = 0 'False
ScaleHeight = 5280
ScaleWidth = 6705
Begin VB.Timer Timer2
Enabled = 0 'False
Interval = 60000
Left = 1680
Top = 0
End
Begin MSComDlg.CeommonDialog cmnDlg
Left = 4560
Top = ~-240
_ExtentX = 847
_ExtentY = 847
_Version = 393216
End
Begin VB.CommandButtom cmdStep
Caption = "Step”
BeginProperty Eént
Name = "MS ‘\Sans/ Serif"
Size = RN,
Charset = 222
Wefl ght = 400
Underline = 0 'False
Lialie = 0 "False
Strikethrough = 0 'False
EndPropgsty
Hed ght = S S
J.aft = 2260
TebFndex = 2
3960
= 355
sSave
= 0 "False
= 3000
= 960
= 4680
gin VB.CcommandBUtton cmdRun
Caption = "Auto!
BeginBropérty Font
Name = "MS Sans Serif"
Size = SpPTRe
Charset = 222
Weight = 400
Underline = 0 'False
Italic = 0 'False
Strikethrough - 0 'False
EndProperty
Height = 375
Left = 1200
TabIndex = 1
Top = 3960
Width = 855
End
Begin VB.Frame FrmData
Caption = "SNMP Data"
Height = 1335
Left = 120
TabIndex = 19
Top = 340
Width = 6255
Begin TI.T_..tBox txtUptime
Alignment = 2 'Center
Height = 315
Left = 4560
TabIndex = 10
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RHCEE . LR

Top
Width
End

Wit

. B/4/46 12:55

720
1335

Begin VB.TextBox txtHumi

Alignment
Height
Left
TabIndex
Top
Width

End

L T T N T

2 'Center
315

3120

9

720

1215

Begin VB.TextBox txtTemp

Alignment
Height
Left
TabIndex
Top
Width

End

L O T T 1]

2  'Center
315

1800

38

720

1095

Begin VB.TextBox txtName

Alignment
Height
Left
TabIndex
Top

Width

oo

End
Begin VB.

EndProperty
Height =
Left =
TabIndex =
Top =
Width =
End
Begin VB.Label Labelé
AutoSize =
Caption =
BeginProperty Font
Name
Size
Charset
Weight
Underline
Italie
Strikethrough
EndProperty
Height =
Left =

2 'Center

315
240

= 0 'False

iZEQ‘SJ L1 'Fa?Sg\\gQﬂ

-1 'True
"Temp "

"MS Sans Serif"
g.25

222

700

o] 'False

0 'False

0 'False

LU | T (T I

195
2160
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-OdevDh. Lt .
TabIndex = 21
Top = 480
Width = 465
End
Begin VB.Label Label5
AutoSize = -1 T'True
Caption = "Version"
BeginProperty Font
Name "MS Sans Serif"
Size = 8.25
Charset 222
Weight = 700
Underline = 0 'False
Italic = 0 'False
Strikethrough = 0 'False
EndProperty
Height 195
Left = 600
TabIndex = 20
Top = 480
Width = 630
End
End
Begin VB.Timer Timerl
Interval = 1000
Left = 5880
Top = 4560
End
Begin VB.ComboBox Combol
Height = 330
Left = 3840
TabIndex = 6
Top = 4200
Width = 9658

nd

Begin /VB«TExtHBox flext 4

BeginProperty DataFormaft

T

BirsdDayOfWeek
i akOfYear

STk FormatType

EndPrepert

Helghts
Left

Mul tilfine
ScrollBars
TabIndex
Top

(I}

!

Width .

End

Begin VB.TextBox Textl

Height
Left
TabIndex
Text

Top
Width

End

Begin VB.CommandBut
Caption
Height
Left
TabIndex
Top
Width

End

(/]

[l

ot

on

(]

Il

Begin VB.TextBox Text3
Height =
Left =

TabIndex
Text

Top
Width

End

wnansthduenatstanulidvsunisidau
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(%
Y

i

il

1% (%

1215

120

=1 !True
3 ' Bt
L

2280

6375

285

120

3

g | . 2 Eumisgamn
480

1935

Commandl
"Get SNMP"
375

0

0

3960

1095

285

1440

5
"1.3.6.1.2.1.1.
480

1695

Page

1.0%

yiepnsAnuauvinriu Lieygyals
O
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Begin VB.TextBox Te

Height

Left

TabIndex

Text

Top

Width
End

Begin MSWinsockLib.

Left
Top
_ExtentX
_ExtentY
_Version
Protocol
RemotePort
End

Begin VB.Label Label9
BorderStyle

Height

Left

TabIndex

Top

Width
Bnd

Begin VB.Label Label
Alignment

TabIndex

Top

Width
End

Begin VB.Label Label?

Caption

Height

Left

TabIndex

Top

Width
End

Begin VB.Label Labell

Caption
Height
Left
TabIndex
Top
Width

End

Begin VB.Menu mnuFile

Caption

| T T R

L T O [ I T

L T I TR T

L T A

393216
1
161

1 'Fixed Single
375

12
3480
6375

 6/4/46 12:55

"Community Name"
255

2400

14

240

1575

"Remote IP Address"

255

"File",
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“odevb.txt e _ 6/4/46 12:55

Begin VB.Menu mnuExit

Caption = "Exit"
End
End
Begin VB.Menu mnuSave
Caption = "Save"
Begin VB.Menu mnuStart
Caption = "Start"
End
Begin VB.Menu mnuStop
Caption = nstop™
End
End
z=nd
Attribute VB_Name = "Forml"

Attribute VB GlobalNameSpace = False
Attribute VB Creatable = False
Attribute VB PredeclaredId = True
Attribute VB Exposed = False

Public DataArrivalCount As Integer
_Ln>1u DataReturned As String

1 c Countl As Integer

“m FileName As String
Count2 As Integer
count3 As Integér

cutlic Sub spmpSend (destination—As String; ~Community As String, 0id As String, ge
Din 1INT/AS Integer
D convertType (255) As Byte
D convertStxing As String
D P As snmpPacket

@y«
i 0.0
5]
=
o

DAiray As Variant
siZe As Integer

G . UL Scomy el

> IDyuaTpEl =2

SNMP Jpacketlen =1

ol P Ve rSNMP. packe tData ()
.74”\WMC packetData{ ) =0

. commSNMP byteType =4

| Asnmp . commSNMPLpacketData (CByte(Len (Trim$(Communityy) /- 1))

ATHT 2D @ To UBound (zsnmp . commSNMP packetData)

nmp . commSNMPapacketData (iINT) = As¢ (Mid (Trim$ (Community), 1iINT + 1, 1))
1INT

.commSNMP.packetLen '= CByte(UBound(xsnmp.commSNMP.packetData) + 1)

xsnmp.contextSNMP.byteType getType
Zsnmp.requestSNMP.byteType = 2

ReDim xsnmp.requestSNMP.packetData (0)
zZsnmp.requestSNMP.packetbata (0) = 1
Xsnmp.requestSNMP.packethien = 1

Zsnmp.errorSNMP.byteType = 2
ReDim xsnmp.errorSNMP.packetData (
“Zsnmp.errorSNMP.packetData (0) = 0
zZsnmp.errorSNMP.packetLen = 1

0)

Zsnmp.indexSNMP.byteType = 2

ReDim xsnmp.indexSNMP.packetData (

zZsnmp.indexSNMP.packetData(0) = 0
zsnmp .1indexSNMP.packetLen = 1

0)

Zsnmp.structlSNMP.byteType = &H30
zZsnmp.struct2SNMP.bytoTyr o = &H30
Zsnmp.objectSNMP.byteType = 6
OIDArray = Split(Trim(0id), ".", , vbBinaryCompare)
OIDsize = UBound {OTDArray)
wnansiifue ﬂmimamuhmmumﬂgmumaf%mmmmu Lalpygalviluldusyloviiunisi
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Lf DIDArray(UBound(OIDArray)) = "" Then OIDsize = OIDsize - 1

ReDim Zsnmp.objectSNMP.packetData (OIDsize - 1)
“snmp.objectSNMP.packetData (0) = &H2B

For i = 2 To OIDsize
xsnmp.objectSNMP.packetData(i - 1) = OIDArray (i)
Next i

¥snmp.endSNMP.byte0l = 5

Zsnmp.endSNMP.byte02 = 0

Zsnmp.objectSNMP.packetLen = OIDsize
*snmp.struct2SNMP.packetLen = ¥snmp.objectSNMP.packetLen + 4
¥snmp.structl1SNMP.packetLen Xsnmp.struct2SNMP.packetLen + 2
xsnmp.contextSNMP.packetLen = Xsnmp.structlSNMP.packetLen + 11

Call convertBinArray (xsnmp)
Debug.Print snmpBinary
pwSocket.RemotePort = 161
pwSocket.RemoteHost = Trim(destination)
pwSocket.SendData snmpBinary

End Sub

Private Sub cmdRun_Click ()
Countl = 0
timeSave.Enabled = True

Private Sub gndStep €iiek()
tinéSave.Enabled =(ral'de
End Sub

" A B af S mpaheet:

h Then
YiInitialize Winsock
Filent ) L Teusc e8I TTL 4RI GE ¢,

Private Sub Form Load()
DataArriveNohnt =0

Countl = 0
count3 = 1

'Open "packetDatanbin"«Fen .Binary Acdess \Write As” &1

'Combol.AddItem "MIBZy—"1%3.6.1.2.1."
Combel.AddItem "Name - 1"8wb. 1.2 1 4
Combol.AddItem "UpTime - 1.3.6.1.2. S0
Combol.AddItem "Temperature - 1.3.6.1.2.1.1.8.0"
Combol.AddItem "Humidity - 1.3.6.1.2.1.1.9.0"
'Combol.AddItem "Enterprise - 1.3.6.1.4.1"
'Combol.AddItem "SNMP Modules - 1.3.6.1.
pwSocket.Close 3
pwSocket.RemoteHost "161.246.13.90"
pwSocket.RemotePort = "1001"
pwSocket.Connect

1.1 0
1.1.3

1]

ChDir Rpp.Path 'Always set the working directory to the directory to the
' the application

snd
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Private Sub mnuStart Click()
On Error GoTo ErrHandler
cmnDlg.ShowSave
FileName = cmnDlg.FileName
Open FileName For Output As #1
Brint #1, ™ No. Date

PELRHE 1, ™ "; Str(count3); " "; LabelDate.Caption;

Close #1
Timer2.Enabled = True
Exit Sub

ErrHandler:
Exit Sub

End Sub

Private Sub mnuStop Click()
Timer2.Enabled = False
End Sub
Private Sub pwSo
MsgBox "Close
End Sub

cket Close()
d"

Private Sub pwSocket Connect ()
MsgBox "Connected”

End Sub

:ket_ConnectionRequest(ByVal requestiD As Long)
"ConnectienRequest" -

ket,DataArrival({ByVal=bytesTotal As Longy)
Striang
a-QIDData, ~vbByte
ata
)FoData
IDBat &y
e )
=w=Detita Apas] Fd 1 COVHN M+ 1

DA e vbTab) & Midx, i, )

ox, "Soekeg, Errorl, \vbInformatien, description & ™' & Source

Private Sub Timerld Timer ()
'labelTimewCaption/= Format (Timerl, "hh < mm")
LabelTime.Caption = Format (Now, "hh:mm:ss AMPM")
LabelDate.Capthon“s Format(Date, "d=mmmm-yyyy")

End Sub

Private Sub Timer2 Timer()

CountZ = Count2 + 1
If Count2 > 5 Then
'cmnDlg.ShowSave
count3 = count3 + 1
FileName = cmnDlg.FileName
Open FileName For Append As #1

Print #1, "; Str(count3); " "; LabelDate.Caption; "
Close #1
Count2 = 0
End If
End sut
Private Sub timeSave_T:*:r{
Countl = Countl + 1
If Countl > 4 Then
Countl = 1
End If
If Countl = 1 Then

Sub pwScocket Error(Byval (Number As Integer,“description As String,

%’Umﬂ%ggg@agﬁﬁﬂmmqﬁu1@]@14&31@1%31&5@&1@ il

6/4/46 12:5

Tine

o

ByVal

ANPIGN
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Codevh. EXE

End Sub

e _...B/4/46 12:55

snmpSend Textl.Text, Text2.Text, "1.3.6.1.2.1.1.1.0", pduGet
ElseIf Countl = 2 Then

snmpSend Textl.Text, Text2.Text, "1.3.6.1.2.1.1.8.0", pduGet
ElseIf Countl = 3 Then

snmpSend Textl.Text, Text2.Text, "l.3.6.1.2.1.1.9.0", pduGet
ElseIf Countl = 4 Then

snmpSend Textl.Text, Text2.Text, "1.3.6.1.2.1.1.3.0", pduGet

End If

[
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DALLAS

SEMICONDUCTOR

DS1820

DS1820

1-Wire™ Digital Thermometer

FEATURES

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

@ Multidrop capability simplifies distributed temperature
sensing applications

@ Requires no external components
@ Can be powered from datz 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 S-bit digital value.
© Converts temperature to-digital word id 200 ms (typ.)

-definable, nonvolatile temperature: alarm/set

® 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 microprocessorto 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.

BOTTOM VIEW

S°82¢ DS1820S
PR35 PACKAGE 16-PIN SSOP
See Mech. Drawings See Mech. Drawings
Sacticn Section

PIN DESCRIPTION

GND — ‘Ground

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

Because each DS1820 contains a unique 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.

= Copyright 1995 by Dallas Semiconductor Corporation.

All Rights Reserved. For important information regarding
patents and other intellectual property rights, please refer to
Dalias Semiconductor data books.

1% (%

021497 1/27
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DETAILED PIN DESCRIPTION

[ PN PIN ~
i 16-PIN SSOP PR35 | SYMBOL DESCRIPTION
9 1 GND Ground.
3 2 DQ Data Input/Output pin. For 1-Wire operation: Open drain. (See
“Parasite Power” section.)
! 7 ‘ 3 Vpp Optional Vpp pin. See “Parasite Power” section for details of
L l 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 DS 1820 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 of time 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§ volts supply.

Communicationtothe DS1820is viaa1-Wire port. With
Nire port. the-memory and control functions will
e ‘before the ROM function protocol has
tablished. The master mustfirst provide one of
fiv ¥ 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 RIAGRAM 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 sach. 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.

MEMORY AND

DQ ﬂ 64-BIT ROM
AND

1-WIRE PORT

é INTERNAL Vpp

v |

POWER
SUPPLY
SENSE

Voo

CONTROL LOGIC

4

<"1  TEMPERATURE SENSOR
SCRATCHPAD
- HIGH TEMPERATURE
TRIGGER, TH
Sl
4
LOW TEMPERATURE
TRIGGER, TL
8-BIT CRC
GENERATOR

021497 2/27
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DS1820

PARASITE POWER

The block diagram (Figure 1) shows the parasite pow-
sred circuitry. This circuitry “steals” power whenever the
1/0 or Vpp 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 a temperature conversionis
taking piace. Since the operating current of the DS1820
is up to 1 mA, the /O 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 /O and
attempting to convert simuitaneously.

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 pulithe [/Oiine directly to the powar
supply @s' shcwn in Figure-2.The 1/0line must be
switchad gverito 8 stréng/pull-dp.vithin 10 us maxi«
ing any protocelthatinvolves copying to
I initiates temperaiure conversions.
When using the parasite power mode, the Vpppinmust
e tied to groupe

Another mathod of supplying-current to the DS1820 is
through the use of an external power supply-tied to the

Vpp pin, as shown in Figure 3. The advantage to this is
thatthe strong pull-upis notrequired on the /0 line, and
the bus master need not be tied up holding that line 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 iong 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
D81820 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 siots. The DS1820 will send back “0”
onthe 1-Wire bus i jtis parasite powered; it will send
backa 1" ifitis powared fromthe Vpp pin. If the master
receives a “0”, it knows that it must supply the strong
pull-up on the I/O 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

£
o
E

uP

+5V

DS1820

&N

1% (%
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D§1820

USING Vpp TO SUPPLY TEMPERATURE CONVERSION CURRENT Figure 3

TO OTHER 1-WIRE

+5Vv

DEVICES
DS1820

v

Voo
110 T O EXTERNAL +5V SUPPLY

].lP L

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 osgillator 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 {0 -55°C, If the counter reaches zero before the
te period is over,-the temperature register, which. is
also preset to the 255°C value, is incremented, indicat-
ing that the temperature is higher than —55°C.

Atthe sametime, the counter is then presetwith 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 eachincremental
degreeintemperature. 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 to
+125°C in 0.5°C increments. For Fahrenheit usage, a
lookup tabie or conversion factor must be used.

Note that temperature is represented in the DS1820in
termsof a 1/5°C LSB, yielding the following 9-bit format:

R\ e AR | KRN

E)A250C

The mostsignificant (sign) bit is duplicated into all of the
bits inthe 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 valueis
TEMP_READ. The valug 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)
E= -025 =
TEMPERATURE = TEMP_READ - 0.25 -+ COUNT FER €

021497 4/27
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DS1820

1-WIRE CRC CODE Figure 7

INPUT
[—n-, ‘}——> XOR -’{ ~>{ XOR
| [
s (13B) (LSB)
MEMORY information. The third and fourth bytes are volatile

The DS1820's memory is organized as shown in
Figure 8. The memory consists of a scratchpad RAM
and a nonvolatile, electrically erasable (E2) RAM, which
stores the high and low temperature triggers THand TL.
The scratchpad helps insure data integrity when com-
municating over the 1-Wire bus. Data is first written to
the scratchpad where it can be readback. After the data
nas been verified, a Copy scratehpad command will
fransfer the data to the nonvolatile (E2) RAM. This pro-
cess insures data integritywhen modifyingthe memory.

The scratchpad is organized as eight bytes-of memory.
The first two bytes contain the measured temperature

DS1820 MEMORY MAP Figure 8

SCRATCHPAD
BYTE
;r TEMPERATURE S8 0
S
]
| TEMPERATURE MS8 | 1
§

| ]
L THUSERBYTEY l 2
i
;‘ TWUSERBYTE? [ 3
— —
| 1 1 40 NN [
‘ RESERVEL 4
}
I RESERVED 5
o
fl COUNT REMAIN &

COUNT PER °C 7
[
| CRC 3
|

copies of TH and TL and are refreshed with every pow-
er-on reset. The next two bytes are not used: upon
reading back, however, they will appear as all logic 1's.
The seventh and eighth bytes are countregisters, which
may be used in obtaining higher temperature resolution
(see "Operation-measuring Temperature” section).

There is a ninth byte which may be read with a Read
Scratchpad command. This byte containe a cyclic
redundancy check (CRC) byte which is the CRC overall
of the eight previous bytes. This CRC is implemented in
the fashion described in the section titied “CRC Genera-
tion”.

E2RAM

TH/USER'BYTE 1

TL/USER BYTE 2

021497 §/27
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DS1820

INITIALIZATION PROCEDURE “RESET AND PRESENCE PULSES” Figure 11

Master Ty “resetpulse” Master Ry
480 us minimum {<a 480 ps minimum
960 ps maximum

osez0 DS1820 Ty
15-60 “presence pulse”
% 60 - 240 us _’J

Vee
1-WIRE
BUS
GND

LINE TYPE LEGEND:

P — Bus master active low DS 1820 active low

Both bus master and .
T ee™m  DS1820 active Iow ———_Resistor puil-up

DS51820 COMMAND SET Table 2

l

1-WIRE BUS
AFTER ISSUING
PROTOCOL

DESCRIPTION PROTOCOL
EUPERATURE CONVERS ONICOMIMAN

Initiates temperature conversion. 44h

INSTRUCTION

|
5
;

<read temperature
busy status>

<read data up to 9
bytes>

|

Read Scratchpad Reads bytes from scratchpad and
! reads CRC byte.

| Write Scratchpad Writes bytes into.scratchpad at 4Eh <write data into 2

| addresses 2 and 3 (TH and TL bytes at addr. 2 and

i temperature triggers). addr. 3>

Copy Scratchpad Copies scratchpad into nonvolatile 48h <read copy status> 2

I memory (addresses 2 and 3 only).

|-

' Recall E2 Recalls values stored in nonvolatile B8h <read temperature
memory into scratchpad (tempera- busy status>
ture triggers).

Read Power Supply Signals the mode of DS1820 B4h <read supply status>
power supply to the master.

NOTES:

1. Temperature conversion takes upto. 500 ms. After receiving the Convert T protocal, if the part does not
receive power from the Vpp pin, the I/0 line for the DS1820 must be held high for at least 500 ms to provide
power during the conversion process. As such, noother activity may take place on the 1-Wire bus for at least
this period after a Convert T command has been issued.

2. After receiving the Copy Scratchpad protocol, if the part does not receive power from the Vpp pin, the I/0 line
for the DS1820 must be held high for atleast 10 ms to provide power during the Copy process. As such, no
other activity may take place on the 1-Wire bus for at least this period after a Copy Scratchpad command has
been issued.

021497 16/27
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DS1820

Read Scratchpad [BEh]

This command reads the contents of the scratchpad.
Reading will commence at byte 0, and will continue
through the scratchpad until the Sth (byte-8, CRC) byte
isread. If notall locations are to be read, the rmaster may
\5sue a reset to terminate reading at any time.

Copy Scratchpad [48h]

This command copies the scratchpad into the E?
memory of the DS1820, storing the temperature trigger
bytes in nonvolatile memory. If the bus master issues
read time slots following this command, the DS1820 will
output “0” on the bus as long as itis busy copying the
scratchpad to E2; it will return a “1” when the copy pro-
cess is complete. If parasite powered, the bus master
has toenable astrong pull-upfor atleast 10 ms immedi-
ately after issuing this command.

Convert T [44h]

This command begins a temperature conversion. No
furtherdataisrequired. The temperature conversion will
be performed and then the DS1820 will remain idle. If
the bus masterissues read timesiots following this com-
mand, the DS1820 will output “0” on the bus as long asiit
is busy making a temperattire conversion; itwill return a
“I”when the temperature conversionis complete. If par-
asite powered,.the bus master has to, enable’a strong
puliup for/ 500*Mms immediately after issuing this com-

Recall E2 [B8h]

This command recalls the temperature trigger values
storedinE2to the scratchpad. This recall operation hap-
Pens automatically upon power—up to the DS1820 as
well, sovalid datais available inthe scratchpad as soon
as the device has power applied. With-every read data
time slot issued after this command has been sent, the
device will output its temperature converter busy flag
“0"=busy, “1"=ready.

Read Power Supply [B4h]

With every read data time slot issued after this com-
mand has been sent to the DS81820, the device will sig-
nal its power mode: ‘0"=parasite power, “1"=external
power supply provided.

READ/WRITE TIME SLOTS

DS1820 data is read and written through the use of time
slots to manipulate bits and a command word to specify
the transaction.

Write Time Slots

Awrite time slot is initiated when the host pulls the data
line from a high logic level to a low logic level. There are
two types of write time slots: Write One time slots and
Write Zero time slots. All write time slots must be a mini-
mum of 60 ps in duration with a minimum of a one us
recovery time between individual write cycles.

TheDS1820 samples the I/O line in awindow of 15usto
B0usafterthe /O line falls. Ifthe line s high, a Write One
occurs. If the line is low, a Write Zero occurs (see
Figure 12).

Forthe hostto generate a Write Onetime slot, the data
line must be pulled toa logic low level and thenreleased,
allowing the data line to pull up to a high level within
15 us after the start of the write time slot.

Forthe host to generate a Write Zero time slot, the data
linemustbe pulledto a logic low level and remain low for
60 us.

Read Time Slots

The host generates read time siots when data is to be
read fromthe DS1820. Areadtime slotis initiated when
the host pulls the data line from a logic high level to logic
low level. The data line must remain at a low logic level
foraminimumofoneps; outputdata from the DS1820 s
validfor 15 usafterthe falling edge of the read time slot.
The host therefore must stop driving the 1/0 pin low in
orderto read its state 15 us from the start of the read slot
(see Figure 12). By the end of the read time slot, the I/O
pinwill pull back high via the external pull-upresistor. All
read time slots must be a minimum of 60 psin duration
with a minimum of a one s recovery time between indi-
vidual read slots.

Figure 13 shows that the sum of Tini, Tre, and
TsamprLe Must be less than 15 us. Figure 14 shows that
system timing margin is maximized by keeping Tyt
and Trc as small as possible and by locating the master
sample time towards the end of the 15 us period.

021497 17/27
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DS1820

READ/WRITE TIMING DIAGRAM Figure 12

MASTER WRITE "0" SLOT MASTER WRITE “1” SLOT
e 60 us<Tx “0°<120 s g F5% lpECiSes
Ve A i vl
1-WIRE
BUS
GND fom
>1 Hus
DS1820 SAMPLES e DS1820 SAMPLES

MIN TYP MAX MIN TYP MAX

r— 15 s 15;454—'1— 30 us ~—] le— 15 us —o» 15 us "l 30 us —

1 us< trec <=
MASTER READ “0" SLOT MASTER READ “1" SLOT
o e——
Vee e 3 5
-WIRE
sUS k
GND e A AW "
—2] ’.- >1ps
—b' MASTER SAMPLES MASTER SAMPLES
|
ree— 15 us L 15pus T 30us —a—! m—15 1S —»‘
LINE TYPE LEGEND:
e Bus master active low ; DS 1820 active low
Both bus master and
e DS 1820 8etivahlow Resistor pull-up
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Humidity Sensors
Humidity Sensor

FEATURES

* Molded thermoset piastic
housing with cover

* Linear voltage output vs
%RH

e Laser trimmed
interchangeability

> Low power design

> High accuracy

s Fast response time

s Stable, low drift
performance

¢ Chemically resistant

TYPICAL APPLICATIONS

o Refrigeration I
» Drying I~ The HIH-8610 Series humidity sensor is designed specifically for high

°  Metrology volume OEM (Original Equipment Manufacturer) users. Direct input to a
» Battery-powered systems ( controller or other device is made possible by this sensor's linear voltage
* OEM assembligs output. With a-typical current draw of only 200 1A the HIH-3510 Series is

ideally suited for low drain, battery operated systems. Tight sensor
interchangeability reduces or sliminates OEM production calibration costs.
Individuat sansor calibration data'is available.

The HIH-8610(Series delivérs instr mentation-guality RH {Relative
mumidity) sensing performance in a low cost, solderable SIP (Single Inine
Package). Available in two lead spacing eonfigurations, the RH sensor is a
laser trimmed thermaoset polymer capacitive sensing-element with on-chip
integrated signal conditioning. The sensing element's multilayer
construction provides excellent resistance to apolication hazards such as
wetting, dust, dirt, oils, and common environmental chemicals.

A WARNING

PERSONAL INJURY

* DO NOT USE these products as safety or emergency stop devices, or in
any other application where failure of the product could result in personal
injury.

Failure to comply with these instructions couid resuit in death or

serious injury.

AWARNING

MISUSE OF DOCUMENTATION

e The information presented in this product sheet is for reference oriy. Do
not use this doccument as system installation information

o Complete installation, operation, and maintenance information is
provided in the instructions supplied with each product.

Failure to comply with these instructions could result in death or

serious injury.

Sénsing and Control
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Humidity Sensors

Humidity Sensor

HIH-36170 Series

TABLE 1: PERFORMANCE SPECIFICATIONS

Parameter Condition

RH Accuracy’ 2% RH, 0-100% RH non-condensing, 25 °C, Vauppy = 5 Vdo
RH Interchangeability +5% RH, 0-60% RH; +8% @ 90% RH typical

RH Linearity +0.5% RH typical

RH Hysteresis

*1.2% RH span maximum

RH Repeatability

£0.5% RH

RH Response Time, 1/e

15 sec in slowly moving air at 25 °C

RH Stability

#1% RH typical at 50% RH in 5 years

Power Requirements
Voltage Supply
Current Supply

4 Vdc to 5.8 Vdc, sensor calibrated at5Vdc
200 uA at 5 vde

Voltage Qutput

Vsupply = 5 Vdc
Drive Limits

Vou = Viuppty (0.0062(Sensor RH) + 0.16), typical @ 25 °C

(Data printout option provides a similar, but sensor specific, equation at 25°C.)
0.8 Vde to 3.9 Vdc output @ 25°C typical

Push/pull symmetrie; 50 uA typical, 20 uA minimum, 100 uA maximum

Turn-on < 0.1 sec

Temperature Compensation

Effect @ 0% RH
Effect @ 100% RH

True RH = (Sensor RH)/(1 .093-0.0021T), Tin °F

True RH = (Sensor RH)/(1 .0646-0.00216T), T in°C

+0.007 %RH/°G (negligible)

-0.22% RH/°C (<1% RH effect typical in occupied space systems above 15 °C (59 °F))

Humidity Range

Operating 0to/100% RH, non-condensingm
Storage 0t0 90% RH, non-condensing
Temperature P”«ms
Operating -40°C t0.-86°C/(-40 °F'to 185 °F)
Storage -51°C to 125 °C (-60 °F to 257 °F)
Package® Three pin, solderable SIP in molded thermoset plastic housing with thermoplastic
cover
Handling Static sensitive diode protected to 15 kV maximum
Notes:

1. Extended exposure t0 >90% RH ¢causes a reversible shift of 3% RH.
2. This sensor is light sensitive. For best results, shield the sensor from bright light.

ELECTROSTATIC
SENSITIVE
DEVICE.
O NOT OPEN OR HANDLE
EXCERT ATASTATIC
FREE WORKSTATION

ESD SENSITIVITY:
CLASS 3

2 Honeywell » Sensing and Control
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Humidity/Moisture Sensors

Humidity Sensor HIH-36170 Series
FACTORY CALIBRATION FIGURE 2: OUTPUT VOLTAGE VS RELATIVE
HIH-3610 sensors may be ordered with a HUMIDITY AT 0 °C
calibration and data printout (Table 2). See order 45
guide on back page.
4.0+ 4.07
TABLE 2: EXAMPLE DATA PRINTOUT 351
Model HIH-3610-001
Channel 92 ’§ 30+
Wafer 030996M R &
VRP 337313 S 25T vre
Calculated values at 5V o 20L
Vou @ 0% RH 0.958 V =
Vou @ 75.3% RH 3.268 V B 151
Linear output for 2% RH 5
accuracy @ 25°C ha™ 0.8 Sensor Response _____
Zero offset 0.958 VV (il Best Linear Fit  _____
Slope 30.680 mV/%RH
RH (Vourzero offset)fslope 0.0 f } f t
(Vou-0.958)/0,0307 0 20 40 60 80 100
Ratiometric response for 0 Relative Humidity (%)
to 100% RH
Yo Vi (0:4915100.8130) FIGURE 3; QUTPUT VOLTAGE VS RELATIVE

HUMIDITY AT 0 °C, 25 °C, 85 °C

FIGURE 1: RH SENSOR CONSTRUCTION 45
" = W
J « DIRT, DUST AND OIL'S DO.NOT AFFECT SENSOR 4.0 4.07—
BN = .
WA 35+ 3.50
! P
SaVA S ) 304
LA W | Sl o
THERMOSET >
POLYMER 9 254 0 g
POROUS PLATINUM LAYER & 25 o
S 204+ >
THERMOSET POLYMER F 857C
g 154
/lfLATINUM LAYER £
O
1.0+
J SUBSTRATE (SILICON) A3
L i 05+
0.0 f t f ;
0 20 40 60 80 100
L Relative Humidity (%)
For application help: call 1-800-537-6945 Honeywell e Sensing and Control 3
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Humidity/Moisture Sensors

Humidity Sensor
ORDER GUIDE
Catalog Listing Description
HIH-3610-001 Integrated circuit humidity sensor, 0.100 in lead
pitch SIP
HIH-3610-002 Integrated circuit humidity sensor, 0.050 in lead

pitch SIP

HIH-3610-003

Integrated circuit humidity sensor, 0.100 in lead
pitch SIP with calibration and data printout

HIH-3610-004

Integrated circuit humidity sensor, 0.050 in lead
pitch SIP with calibration and data printout

FIGURE 4: MOUNTING DIMENSIONS (for reference only) mm (in)

HIH-3610-001
HIH-3610-003
] 427 — 427
](O.168)]L_ (0:168) (02-33830)"] ‘._
] bl
[ B
!J:D.J“ (0.373) 1180 - (0?'34773) |
!l |- (0.075) [ l
| i | '
T
I )
i
P .19 MIN
| ?; (102_'57(%MIN (23.24?30)
| oo R
it i oo
ouUT RNV <, :
. L (0.015) (osﬁ)%) D
(0.050) . 25s -
(0.100)

HIH-3670 Series

WARRANTY/REMEDY

Honeywell warrants goods of its
manufacture as being free of defective
materials and faulty workmanship.
Contact your local sales office for
warranty information. If warranted
goods are returned to Honeywell
during the period of coverage,
Honeywell will repair or replace
without charge those items it finds
defective. The foregoing is Buyer's
sole remedy and is in lieu of all other
warranties, expressed or implied,
including those of merchantability
and fitness for a particular
purpose. -

Specifications may change without
notice. The information we supply is
believed to be accurate and reliable
as of this printing. However, we
assume no responsibility for its use.

While we provide application
assistance personally, through our
literature and the Honeywell web site,
itis up to the customer to determine
the suitability of the product in the
application.

Forapplication assistance, current
specifications, or name of the nearest
Authorized Distributor, check the
Honeywell web site or call:
1-800-537-6945 USA
1-800-737-3360 Canada
1-815-235-6847 International
FAX
1-815-235-6545 USA
INTERNET
www.honeywell.com/sensing
info.sc@honeywell.com

Honeywell

Sensing and Control
Honeywell

1T West Spring Street
Freeport, Ilinois 61032

www.honeywell.com/sensing
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" INTEGRATED.CIRCUITS

DATA SHEET

PCF8591
8-bit A/D and-D/A converter

Preliminary specification September 1991
File under Integrated Circuits, 1C01
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8-bit A/D and D/A converter

ilips Semiconductors

T e T R T ey

FEATURES

Single power supply

Operating supply voltage 2,5V to 6V
Low standby current

Serial input/output via 12C bus
Address by 3 hardware address pins
Sampling rate given by I12C bus speed

4 analogue inputs programmable as single-ended or
differential inputs

Auto-incremented channel selection

Analogue voltage range from Vsg to Vpp
On-~chip track and hold circuit

8-bit successive approximation A/D conversion
Multiplying DAC with one analogue output.

APPLICATIONS

Closed loop control systems; low power converter for
remote data acquisition: battery operated equipment;
acquisition of analogue vallesin automotive, audio and
TV applications.

PACKAGE OUTLINES
PCF8591P:16-lead DIL: plastic (SOT38); SOT38-1: 1996 August 28.
PCF8591T:16-lead mini-pack; plastic (SO16L; SOT162A); SOT162-1; 1996 August 28.

Preliminary specification

PCF8591

GENERAL DESCRIPTION

The PCF8591 is a single chip, single supply low power
8-bit CMOS data acquisition device with four analogue
inputs, one analogue output and a serial I2C bus interface.
Three address pins A0, A1 and A2 are used for
programming the hardware address, allowing the use of
up to eight devices connected to the 12C bus without
additional hardware. Address, control and data to and from
the device are transferred serially via the two-line
bidirectional bus (12C).

The functions of the device include analogue input
multiplexing, on-chip track and hold function, 8-bit
analogue-to-digital conversion and an 8-bit
digital-to-analogue conversion. The maximum conversion
rate is given by the maximum speed of the 12C bus.

i v - = Y 1 v o v " 5% ﬂ’]jﬁ’]
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Fhilips Semiconductors

Preliminary specification

8-bit A/D and D/A converter PCF8591

PINNING

1. |AINO

2 AINT | analogue inputs

3. AIN2 (A/D converter)

4. AIN3 AINO | 1 U 16| Voo
5 |A0 ant 2 15] AouT
6. At hardware address 4516 T 73] Vagr
7. A2

8. Vss negative supply voltage ARS8 PCFB591 _1_'_3] AED
9. [SDA I2C bus data input/output A0 |5 12] ExT
10. SCL I2C bus clock input/output arls 11] osc
11. |0OSC oscillator input/output - E _’_ﬂ] scL
12, |EXT external/internal switch for oscillator ]

input vss | 8 (o] spa

13. |AGND analogue ground 7280959.1

14. | Veer voltage reference input

15. 1AOUT analogue output(D/A converter) -+ Fig.2 Pinning diagram.
(16, 1Vpp | positive supply voltage

/.
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Philips Semiconductors Preliminary specification

8-bit A/D and D/A converter PCF8591

FUNCTIONAL DESCRIPTION
Addressing

Each PCF8591 device in an 12C bus system is activated by sending a valid address to the device. The address consists
of a fixed part and a programmable part. The programmable part must be set according to the address pins A0, A1 and
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fixed part programmable part 7280860
Fig.3 Address byte.
Y — |
Control byte

The second byte sent'to a PCF8591 device will be storedin its control register and is required to control the device
function.
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The upper nibble of the control register is usedfor enabling the analogue output, and for pregramming the analogue
inputs as single-ended or-diffsrential inputs. Thelewer nibble selects Gne ofthe analogue input channels defined by the
upper nibble (see Fig.4). 4fthe auto-increment flagys set the:channel number s incremented automatically after each A/D
conversion.

If the auto-increment mode-is desired in applications where the internal oscillator is-used, the analogue output enable
flag in the control byte (bit"6) shodld be set. This allows the internal oscillator to run continuously, thereby preventing
conversion errors resulting from oscillator start-up delay. The analogue output enable flag may be reset at other times to
reduce quiescent power consumption.

The selection of a non-existing input.channel results in the highest available channel number being allocated. Therefore,
if the auto-increment flag is set, the next selected channel willbe always channel 0: The most significant bits of both
nibbles are reserved for future functions and have to be set to 0. After-a power-aon reset condition all bits of the control
register are reset to 0. The D/A converter and the oscillator are disabled for power saving. The analogue output is
switched to a high impedance state,
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