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ABSTRACT

Nowadays automatic system is necessary in an industrial and public utility, Because of
decreasing a complex sleps in a process, increasing efficiency of plant and convenience for
production control operator. Furthermore automatic system can show signal or information from
process in a monitor and show continued response signal or information. It advantage for sudden,

accurate, and high efficient control.

Hardware and software technology of personal computer (PC) was developed with
SCADA technology. It’s very popular system; cause of it’s cheaper than others.

This project finds data from process to show in a monitor as a graphic data. It can control

process by personal computer.
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2.2.1 awdszneud1uni1ves PLC (PROGRAMMARBLE LOGIC CONTROLLER

SYSMAC CPM2A)

2. Funchonal ground terminal ===~
{AC power supplies only)
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Expansion connector

Expansion [fO connecting cable
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- .
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SETUP CONFIG MODE |[TEST RUN MODE | HELE MODE |

User R8232 Baudrate . Betup Communication Port
¢ 1200 BPS | Com Port Selact I
" 2400 BPB { - ..

| Btatus l\-u:.u G T
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i DIOE Code Iff'
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~ 19200 BES ‘ Opon l Closo
b

BF Data Rate ’ 8elect RXD ID Code

& 250 Kbps Data rate | E‘ J‘

© 1 Mbps Data Rate
f BF Receivar ID Code

] Select TXD ID Code

C RF Recelve Only

¢ RF Transmitt Only Cu _[ i 5

« I
BF Ruto Dirocticn . BRF Transmilter ID Code e

-REF" Power (:a.i.nfw-n———-_u_T
c -20 dBm (Min) ' Beleact RF Frequency Chanmel
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¢ -5 dBm

—
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SAVE CONFIG 1 READ CONFIG l e

U 210 naasguTsunsuilfdmTudmua Configuration ¥4 ET-RF24G V1.0
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- 2400 BPS
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mefu RS232 911 RX rfenlaswiiudoyanuy 6rsk uazdesenluniadiu R
ANBANA

- RF Auto Direction si'lum‘sﬁmuaﬁmamsﬁnmuuu Half Duplex 2 NN ‘?Q
annsaaduTnuansiinuIznInmssvuazasoyaldle s TassaTuiia TasluTvuans
¥ewiliades ET-RF24G VIO ﬂ:samnﬂam’fnyqu 910411 RS232 nazdu RF oy
anaana1 Taod1 185udeynnindiu Rs232 Rezhinanlasdadesamedn RE amfuf:
Amualidu RF ndvuniiudheseSudeynaudn uasie 185 udeyasindu RF fozinlas
iudeyoudrdseen Tmedn rs232 Taoda Tuiia | |

RF Power Gain 1Jun 15 muad1dadsves1903 RF Power it 1§ 1umsdedoyn Taosn
+0dBm iflushd 1dsdagaga dau -20dBm ifumidedediiga Tavamnsafmuua’ld 4 sz
fip

- -20dBm (& aal4d1qn)

--10dBm

- -5dBm

- +)dBm (NASTIgaga)



RXD 1D Code 1ilu3¥a ID Code ¥81n304 ET-RF24G V1.0 1uTnuamaqn1ssumagn
910 RF Taoidenies ET-RF24G V1.0 AMudseziinisdedoyasenlima RF uesiin e y
MINBiaY IDCode vasiuius i ldvgadoyadiserie Taodanos ET-RF24G V10 fing
nedduiinsfudeyanindiu Re 18 Suduusniuesiintsnisudons v 1o Code 7
sanniudayadis s 1431939803 Wawes RXD ID Code fimua Bludiunie i $adh
gﬂﬁ’aeﬁn:uummmm:dawumﬂ'aym‘f'i'5"'111171111115117]"9uﬂﬁ'ﬂmﬂuﬂayaum: RS232 uda
deeen Tk TX vo4 RS23268151WH ID Code #3118 insaf U314 RXD 1D Code i
a1 A38q ET-RF24G V1.0 u:ﬁaﬂagﬁmﬁu‘lﬂﬁuﬁ 18R RXD ID Code Yuaunsn
imua'ld 256 flugdiuuvesausuFumn (00H-FFH)

TXD ID Code 15111 1D Code Yasmndinzdadoyalin Tasiindes ET-RF24G
A ‘ﬁgnﬁmuﬂiﬁﬁmm'ﬁ;fluélwffeﬂayﬂﬂ:u lﬂaﬁummin%’uﬂaynmn RS232 1auda sy
'n~1’nmsﬁua1%79nnifu‘]ﬂaﬁ1sﬁ'ﬂnuﬁ'u TXD ID Code fiiimua 'ty udadassn linied i R
TﬂﬂmmmTXD ID Code 71HIB3 3% RXD ID Code maqdwmmmmmwaun"hlm
i1 TABA1 TXDID Code umunsadmualg 256 A lugdnyuvesavgmdumn (00H-
FFH)

RF Frequency Channel 15un13 fimuﬂﬂ'wm‘ﬁaqmm?iﬁaﬂﬂumﬁ%’udu’i’ayn AU
Tasaunsndendmuagesndwidldgaqainis 125 ¥eq (0-124) Taon1siindeq ET-RF24G
V1.0 wiimssudedoyaiuldfussoadmuadesnanifias ety 198msn257 RF
Data Rate fiviude Fsilaunsoidondmuazesniyd RF Frequency Channel T84y 024
Uz Temiif nedranntunsdifiinis 19nunies ET-RF24G V0 fvaunawg gy lu
uSnuiuRlnd@seiy Taoldimuaseanniyves BT- RF24G V1.0 nau flezdemisdoya
S fivesnniidndu daungu Suqil¥@endmuadesnnuisiuandietueenly

weoanilymmssuniuduy

2.3.4 Yaunzrihilunsnimuan Configuration
) »
MR UARAT Configuration 1HAUIATENET-RF24G V1.0 1iu awsaidensimua 1@
»
aunNdeanIsuazyadsrasdvean1s199u Tasudas Tnuaveenis e 1uiiuozila

i 1 o t& o o L] . (3 T ¥y
Configuration i1 AUANAUTIVEUULUITENIAMUAT Configuration #atuIn e Wi



15

-AwE lumsudsveyadiu RS232 138 User RS232 Baudrate #A111152 19200
Bps Yoz sums ey ET-RF24G VL0 U1V Receive Only H38 Transmit Ouly  44iln13
avsmeumImisnvesdyynlunsiudiayaiudis  nAdidean1a e indes ET-
RF24G V1.0 TuTHua Auto Direction 1y AITAIMUARY  User RS232 Baudrate 14
A3 1 TaitT1 9600 Bps 9z fiqa 10 AI3 MMuAR1 Baudrate voumosihe 1 Tid i tudag

- #1713 190aM 3 FUTVaYy0d U RF 50 RF Data Rate Arnnsosudadeyainld
szeznaInamndiea noz iiTemafianmavosiiqn flo 250K bps

- 1 RF Power Gain 1iffAfie 0dBm =§qtﬁuﬁ1ﬁ1ﬁdﬁaqqqﬂ Faozi I annsads

3

3 ¥ 1 a vy o [T} ar E ¥ -
Yoyaldszoznwlnafiqa uddszeznissudadayahilnafumn uaziinis 19aunieoq ET-
1.4 ] ] r
RF24G VLonmumawngu luiuiilndifissiu fowhinsaadidsdaddnaiiennilym
NI TUNIUAUMTOAMUAYDIAI WD RF Frequency Channel TiH1aiiumng
[] ] 3 1

- Tunsdifitin1s14ineq ET-RF24G vL.0 warwqagi Tuduiilnddoadu aasimus

¥94A2MR U5 1997 150 RF Frequency Channel 1 udoiatloadunissuniusy
1 ¥
- M31591UAT 8 ET-RF24G V1.0 11V Auto Direction 111 friimisdadeyasiuiu
& [ ' 4 L' Y "
117 Az dausdeaynseniluyan Tasliivinadeyayaaz lifu 64 Byre TavTumsda
¥ ' 2 3w, Y oA ey ' = oW '
vayauanzyaduliinsadedeyaetedaiosTnsliioyandaz Byte flszozinaiadu'll
¥ ¥ ’ 1

i 2.5mS s ndidayaviavmis lihiundiil nsee ET-RF24G V1.0 vzsiinsnlaeu Tnua

L o a gl & & A L o a g
vosmsdideyanduiluTnuavesmifudoyaunu suideiindedoyn By §aT1hudnd

a 1 s ' i & °
vedoudsiinlunisaduTnuavindiosefudeyaldifiudodedoyndn Feazsinled
Uszimimwlunisfadsdeyaanaaitesnindeudonarlunisadu Tnuanisiauesaees
nA RF aganaanal Tasiifesiinissadidoyans 64 Byte 1dr 1M¥n1smurana 134
4 ' o v oo . a [
vyl Uszana 1mS-2mS udrisasdoyayadn luBnedriifesq veshidmsiudadoyaii
dszaninmgage
1 N ¥ - .
- M51491U1A589 ET-RF24G V1.0 U Auto Direction Wi A13ni1na lumsady
1 a4 J 1) L i é r

Tnuaninthoveamsreiudeyaiudodadeya edrafesfiqa 3ms - sms Fedrdatdoya

X ¥ L] - L
oundudronaisaniitionei idheas e lanniaiudeya Byte usn'ldvu



dd-tmnduto )y prog mo )

dd-1nandwo ) poy wo
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o 6 Bl = TXD Pa = RTS
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Connection Description

% Newy Connection )

Enter a name and chaose an icon for the connection:
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Connect To

% DirectCom1
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| oK I Cancel ‘

JUA 2.15 uamamsideude

;L _ n ; - ;
3. Midendmuanisi¥endadiu Direct v Coml FaduasesnauRunnsn 14y

Comport 84 1419 Com1 AlWiAon1Wasetuamidues vinfuldiden ok Wadnlyd

['d
vupaudaly

COM1 Properties . - x|

Port Seitings |

;5
1
:
n

0
§
¥
L

i
]
L«

tl:
8
¥
L]

. ]
3 - e emnnne L e e ek

L__ é&dvanced.. Hestors D efacukte I

it 2.16 umAsmIAmuaquaiAd 1Y veanesaeynsy RS232



19

¥ ¥
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A Configuration

ET-RF24G V1.0 fiaf1

o =

ET-RF24G V1.0 M2

User R$232 Baudrate

9600 Bps

2600 Bps

RF Data Rate

253 Kbps

253 Kkos

RF Operation Mode

AL Direction

ALto Direcrion

RF Power Gain +0c6m -Cd2m
RXD ID Codle ik 92
TXD 1D Code 02 a1
RF Frequency Channel J 0

dodunalun13f11ua Configuration

¥
- A1 RF Frequency Channe! 4947 ua Ias adua 2 &1

- i1 RF Data Rate #0947 wualdaseiuiia 2 ¢

1

- 1 RXD ID Code Y0481 #D4A59AYU TXD 1D Code V84AIT2

- i1 TXD ID Code Y8431 AB4ATIAU RXD ID Code YOIRIN2

¥ 3
dmFuNInAre U3 1UAI0 Hyper Terminal Wy Inanesananéla luyaed

Run 11/5un51 Hyper Terminal oy Tanez mmﬂmumaﬂyimm:ﬁuwuwumdmmﬁuFhum
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¥
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. ¥
- 1 RF Data Rate A4 mualdaseiuianuannda
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- A1 TXD ID Code Y8471 (Master) R99A597 U RXD ID Code YB4#3I712-4(Slave]-3)
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¥
HU@AY ID Code ¥4 Slave Yaromuiuduay 2 vdn nazoud1059a Enter darviu 1un1s o

»
Yoyauanz A Master 9z#0971n 3 dadoyavR 4 Byte 1rue 1agn 1981 Slave fozdesse

fudoyn lavszseiusimaToamneg + ifududuusn Suieusiamdoanne -« 14ud
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- I a = S a W W a4 ) oy w v
ﬂdiﬂium@”ﬁﬂﬂ‘lﬂﬂﬂ 2 Byte ﬂ?ﬂuuﬂQiﬂiUmﬂgﬁ Byte Y1 4 HI9SADIATIVABUINMINUTHE

o

= 1 &y cl 1d A o v a & 9 o
Enter 130 1 Gai 19 iumasiisudoya idgndes mimiudaimsassaeudoyalu Bye # 2

uaz 3 IATIAUTHE ID Code voad104n3e 1 Tay Slave-1 axiiswanilu 0 '1> d2u Stave-2
o o o W & v

1ag Slave-3 A9¥lsHa ID Code iU *0° 2" naz 03" mwddy Fadmsrvaeundinyi
vayalu Byte 1 2 4ny 3 AT9ALAITHA ID Code vatauias Al¥asundudan s3a ID Code
AAIEdeny ‘0K’

A s t 1 A 1 a

FI9INAI9814 Protocol §19AU9Z 1441 1ile Master dean1sdadoyalildy Stave-1
92@93IMTTTYMINBIAY ID Code vos Slave-1 331 T uyadayadae Tavezdedoyniiu

A ar 1 i r : el L

0°,'1",Enter 800 11 d3donrudsnarifidaeen 1)91n Master 111 @7 Slave nad0zemso
[ Y & as : & Qs W o = o 9/ o 9 J t:Idv
Futayn lamieuduyianua 41 Slave Nndszdeaiimslinszitoyaiisu 1 Feluddl
Slave-1 9vdvsapundudledioya <+, 0", ‘1’, ‘0, *K’, Enter 1 udu

A L L s:i 1 - tl’ =1 s ] : 9 1 .‘: é

Fa0nd06199 1Anaesuimnil ithuisedesnuuamatudu wniu Faluans
o g/ a & ¥ a Y A A W o, ' g/ g/ o '
il ousiniuszdedimsdanasaziu@udesmuaiiged il lugadoyadn

L3 ) I'»‘ L ‘k [ Ll L] ¥
sHamds sans9reunIwgndevesdayn (Checksum) fudy Fededmuadraqmari
=y 2 @ v J
Al¥eusn Aadu senuuy gliuvesdeyanazd 1daaqtuin 1ol &ssmmdeants
1

dmsumanareumsiiauaoT1sunsy Hyper Terminal 1 susuusaldnaaou

Lt 5 d' A a’ J
nauflufiuinnnTesfiliu Master #1088R21 *01 1102 Enter g Fa0ztutenimaandrn'l

rd W < w o - @ : < Y ad
naasaghuioeTUsensuinduveeds slave yaq@amdTousunua nimiulinaaseid

4 o & -

#9n11 *010K 1A Enter 910 Slave-1 Faivzmudeninniuilnnginthee Tusunsuues
1Y o o & & : o5 ¥ d'l = LI
A1 Master Wufl Falunumaaeunisviimiuesiiu 1831 diefimsdedeyalagvin Master
3/ : [} as @ o - ™ A o [
Yoyarivzgnds Tluansmadaniineves slave yadumdousunua naufiefinisdedeya
129910 Slave Ti31d21a dayminug Avzgnds Iuaaswadaniveves Master (Suimor iy ug

Yeyafignaenin Slave vz higndsTluamsmaiiviioeves slave #18uiag
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7 4 a ] - |
A1et il 2 msfudsdeynuu Full Duplex #oTilsinsud 1§ ogu

T
1
a

- T = e

: RS5232 RS232

., =

RONAYADE PC TX-01 RX-01 ARNTILRDT PC
B -

RX02 X-02

709 2.19 ummamsiudedeyain Full Duplex Ko Tilaunsudu§ogl

¥ v
luiednilezilumalizgndlfannies ET-RF24G V1.0 dmfuvhinsfudadeya

AUNUY Full Duplex TagimuaTnuanis 1%y RF Receive Only 1AZRF Transmit Only

Aazyn

MTNN 2.2 1HARINITAIAIATET HUD Full Duplex

AN Configuration

ET-RF24G V1.0 dhgmunie

ET-RF24G v1.0 thadargnig

fati1 (RF RX1)

Fafi2 (RF TX1)

M3 (RF RX2)

it (RF TX2)

User RS232 Baudrate 19200 Bps 19200 Bps 19200 Bps 19200 Bps
RF Data Rate 250 Kbps 250 Kbps 250 Kbps 250 Kbps .
RF Operation Mode RF RX Only . RF TX Only RF RX Onty ~ RF TX Only
RF Power Gain +0dBm ~0dBm +0dBm +0dBm
RXD ID Code 01 - 02

TXD ID Code - a2 - 01

RF Frequency Channel 0 124 124 0]
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daFainelun1smi 11num Configuration
v
- i1 RF Data Rate A0afvun 1¥assfuianuanndi

- 1 RF Frequency Channel 184 A25UA 1uAuN19deeimunliasadu d1d4 11

arenn
- A RF Frequency Channel %83 @1d4a 1uAun1sdeaiimualiasidy d25u 1u

aieni
- i1 RXD ID Code 84 A3 UATUAUNNADIATIAY TXD ID Code YD #7884 41U

arenig
- A1 TXD ID Code Y84 A289A TUAUNABIATIAL RXD ID Code 484 #2511 611

Uarany

o @ 9/ o ] a" = a o A o
dmiunnadeuns 19 awdiedied sunsaden g TdsuasuduSegidanms
i 5 4 o . as :
1799M13T8MTOYNTUYDN Windows ¥INAB Hyper Terminal 14vu# TaslunisIdauniv

- 9 F
musanszi ldnsvuasuasliil

1. 13014 T1l5un5U Hyper Terminal ¥4 Windows 1a8i34n91n Start - Programs -

. . J o
Accessories ~-Communications - Hyper Terminal & \l‘il::‘lﬁyﬂﬁﬂdgﬂ

Connection Description ' : & 2] x

% New Connection

Enter a name and choose an icon for the connection:

Name:
ID irectCom1

lcon:

] ¥
U 2.20 uanamsAstelun1s 14 Hyper Terminal 1uMATOY

o 5 w A ' | N
2. Midsndmuaded miuldlumsideude Famusad mua ldiesarndeems Tay

14 ¥ ¥
Tuded ez dmuaidy DirectComl nniulfiden ok et ludvuasuda lu



ConnectTo - 1/HAE I d |

_::;-;.' )

W DicectCom1

Enter details for the phone number that you want to diak

Countiy/region: I—:_lldii-jhil e -:_'
Area code: I E

Phone rumber; I

Connecl using:

akK Cancel

51 2.21 uamamTiFoude
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o 4 1 . & 4 = 4
3. WiAendmuanmsiFeondeiilu Direct o Coml Faduniesnsunmeiai iy

) r » [
Comport 81 1% Comi AlidenIassduanuduess vinuliiden ok ided ' lds

¥
vuaauna 1

§UA1 2.22 namaniIfMuAguANTRA VB INBTADY NI RS232

COM1 Properies ; - 2 x|

Bir par eacond: [3600 . ]
Lota bix lar _ =
Basty. {None -]

Shop bite: |1 =

Flow contot [Nare =
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i ¥
4. Tutuepouil e l¥dmivdmuaguaunidusneinoynsu Rs232 Tasliiiden Bit
per second = 9600 ,Data Bit = 8 ,Parity = None ,Stop Bit=1 #7U Flow Control 1188 mflu None

& oa ] 9 1w w . a
INTWABN OK Fa92gui1a 1 1Usunsundnvyes Hyper Terminal #iag1l

“¢ DireciCom1 - HyperTerminal

Fie Lt View Cal Traraler el

Ll =loy x|

WERERET
=1
L
,,,,,,,,,,,,, — — — =
Connected (:0213 [odotoct  [Autodotoct  [TCFOLL wis HUM " P

31 2.23 uarasTlsunsy Hyper Terminal

¥ » »
ar ry o 1 1 s 1 é
5. ludumeuiiaunsovimsudadoyaseninne 2 dwlduds semunsonadey 14

’ - = o [ é A o as o c’f’ ) [ > W &
Taamsnand laqoindhonils Fsdrdnvszuuaiiuqezgnads duamamadfaasatimsiud .

1tn:"lui’1"f:|i1axﬁ1n1_sjvmﬁﬂumﬁ'mm:da'lﬂﬁ Tao14 Protocol #1393 484 Hyper Terminal
el 1idon1411n11AMA Y Protocol TAURBA M UAProtocol Tz sfuMethadaziho iy
Fludumouveamsmaaeuifudoaimualithonituiuiheiuiar 18 nihonitaiiushada
FalufitiizvenuzinlinamenTandenl¥ Protocol Y94 Zmodem with CrashRecovery i)
’iimmﬁﬂumﬁ'uﬁai’aqnﬁ'qi’:mé’wv'huﬁq“lﬁﬁmmﬁanﬁ111uﬂ"1ﬂn’f1ia:ﬁ'qmmuyﬁwfi"a
Transfer Send File 1t ¥ @ondmuasounzfiegues Wafikesmsezds Tasadnunddif
Browse Wiouiud muaseunzieguet Idmukeens yimiulidenfmua Protocol Y84
msfudetoyaiiiu Zmodem with Crash Recovery ndnfonadnundiiju Send 1eshints

isuAuadayanagy




- Send File RERRE . .. 21x|

Foider: C:\My Documents\My Pictures

Flename:

IC:\M y Documents\My Pictures\Smokey Light.jpg

Protocok
Zmadem with Crash Recovery :J

Send 7 Closs , Cancel '

JUN 2.24 naaamsisudunisadadioyn

o

o
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dmfviudviiiudheiudeyaiuilfidend muanisiautdfidudweiv Tae

v »
ATHUADINYFANAIYE Transfer Receive File 1100 ulidonfmuad1uviavey Folder

dmTuldtuin TManivuldoindrods Taen1mideneint)u Browse udndendimua Folder

[ ¥ ¥ [ [
Aoen1s dauderiulidoadmuaTasTsunsy Hyper Terminal 9zdaIvioaamds IWdoseiias

1 nazludaued Protocol H1FTUAR M Mua lHas sfUN AU B Zmodem with Crash

W [
Recovery 910U 141800 Receive 1ia 19 1usunsusesu IWdninduds

- Receive File Com ' 21

Place received hle in the following folder:

JcaTEST Browse... |

Usa receiving protocol:
anndan wvith Crash Recovery _':]

Receive Cose [ Cancel |

JUh 225 namendheiudieya

»
L3

] 1 4
Tasluvazaiins fudadeyaduegiiu Tusunsy Hyper Terminal 19 2 A1u9zlAAS

anuemsiuimnveganeanaidagll
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Zmodem with Crash Recovery file send for DirectChssji

Sending. IC:'\My Documents\My Pictures\Yirca jpg

Lastevent: [Sending Fies: [Tof1

Status: |Sending Relies: |7

File: llllllllllllllll |4Bkg[113<

Elapsed: I 0c:01.08 Remaining: IUU:EI'I:[M Throughput; |‘I127 cps

€ps/bps [

U7 2.26 namaaounzaiiiauueaTUsunsu Hyper Terminal

Tael¥seauniinmsiamzed vy ddanhanfnaaanuznshauves
TsunsuszgailaluiesTasdaTuli@ndannvinsivdeeyaduadesvuieouda

Tﬂtflumimﬁaun1w‘imwumTiJmﬂsnmuﬁmfinﬁnzé’fmﬁmuﬂzﬂ!munﬁ
Fomsvears232iinsariemeunrumdenlumssuddoyndudodug 6ma Hardware
&au Tnoifendmuagiluuunisdemsues Rs232 Turiade Flow Control 1 Hardware wiou

1 4
fusemedygufirssee luil

. A\ 1 Pin? = RRI(IY)
Z (o 6 Pin3 = TXIXOUT)
= ol 2 RXD Pind = DIR(OLT)
= | 3 ™o . Fin6 = DSR{IN'} =
~ ¢ S G Fin? = RTSOUT) o T
A e o Bins = CTS({IN) D - ; =
= (e R N R SRR -a —C 3 -
Z ol : XD, ) <
2 3 D GND ), | p’
>
= ER32DBY
=
—_— 4 —
. RD ™ ] 7
-------------------- I-':-I—---O 2 -’
@D, g <
-

31 2.27 uaareasveamnei 1¥d miunareunisSudedeyniury Full Duplex
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2.4 1lsunsu Visual Basic
2.4.1 Wsunsu Visual Basic 6.0 i’uﬁugm
2.4.1.1 Tsunsudionde Viswal Basic 6.0 Yuiugu
. . ﬂ A A Ag 3o . |
Visual Basic ilwnioauanlsWanunTilsuns i visual Programming ¥4
Visual Programming 19u33n15@ouTusunsudiliniesdovronaurTsunsy'ldiw Iae
Tsunsufiadaiidnsuzimiisuasusanuuumiies 35nsAemnTdsunsuidedfous
§ lﬁl ' a Qi = ¢ a4 4& ) 9 o
apAuuUINIeNABIN1S A muanuauiauaz¥ou TARMAL Fazvreldnswau Tdsunsy
Fo a w

s ¥ ¢ a a a b . . - 1l 1
gVt idedwsmi dmivnsIFaullsunsy Visual Basic 1u'liidddadieseagifios

T 1 d 1 : ¥ e o :
usvw pC AFIUTadnimbuddavoenwaunso Tddans e intemer souvisgtnaal

AlfmaTuTat 1§oe
=] - i ooy - = B = &= e v .. -77'{,'_:7;7:
P A e e T Py L L U S T B ’ s
..... Genersl _|
Y

ActveX EXE actweX DLL !
Control Applcati...

< > < &
A Bf B B e
VB Vizard Da= Project ns Addin ActivaX

Manager Appuecatan Docume...
P S Pom O P

Cancel

L

:'. ™ Doent ehow thes dialog in the future

U 2.28 uamsn1ii9e Visual Basic 6.0

2.4.1.2 wazPeavaIdIvlsEnoun 1V IHoe
] [] 4
- Menu Bar ifusidanenuisolfanldianualy visual Basic 6.0 1sznoudasuy

119U File, View, Windows
- Toolbar Usznaudleifu1deaieg Nyl IuMAwes Visual Basic 6.0 1AD81

o
FRIYR



%

] I~} . ] P (] 1 o
- Toolbox 1HundauAY ActiveX Control ¥uswzrimiysenemifudiudrgvasienniin
FU
- Project Explorer 1fuim7asilonl¥muguamisinuveslyaing
. . [ H o -] 7 as ' a8
- Properties windows 1iudiufidmuanewmesd iussuiinad 199 lunewndmsy
9 [ ¢ o [l [ o a a v
- From Layout tHuniiiaining veedesud Idannisiunewndmsu sr1ldisms
dAumisilsinguueenmdienennaaduinny
. ' d o a o . .
- Form Designer iuduisweuiuluvnzeanuuueWAAIATUYBY Visual Basic
£ @ - o r ¢ o
6.0 FuseeniuniaveweHnARTuAUWaTUA Trues

- Code Window 1dudandimi@isuTilsunsudanuquaisviiaiuysaennindy

e Projoctl - Micnnodt Vives] Besa, |desiga] .
S N B e e .
ca MEAWRE N Do Henons
Pk on

- B3 Project (Project1 |
« — Fgrms

;
|an|1 Frm
¢ Alnazerc } Gitequ zec
tidppearance 1-30 -
j{AutaReanan Faiga
i dacuColar [ sus000300FE
Bardhirstyse 2-Srick

. Famn!
C.plontrak True
[CantroBax Tewe

Form ] o 2| ervbage 13 - Cao Per
"
.
N
L3

Prvate Sub Form_Load() O STy J-500
Diabigth 1

End Sub

Enablat Trus
FiCokor I winaconos

Rety-Ng/Sers e taxt Coplryed r i
abject's ttie bar or new I¢ OBCTS

2 I

-]
L}

[ A RE NI

§ilf 2.29 eaftlszneudifyAlu Visual Basic 6.0

2.4.1.3 msadaonnanduuuy Project
1 [ L
194910 Visual Basic 6.0 suduszdnainaumeadasinlnd Tlseaynnds

4 & 5 - . o W * s . 4
faduTdsunsudwn Sesudunzdeaiinnud v ludiidadng lu visual Basic 6.0 1#ie

[ ° [ d a J
¥aslumsiinuang 185518y
& sznnarqfiluTisionuss Visual Basic 6.0 fuIdamfuesy iz

Tugade yosTdswafiadiatn wil dlugtiuang Adiely 188
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M519h 2.3 uaas Iddilszanawn i luTisi9nved Visual Basic 6.0

y [t a o o~
Fuared Ida AoTUY
VBP TaTlsdng : szifiusonzBond1ee
meny Tdeeg AdszpeudwiuTsion
FRM TWaesy : wifussaz@eansusudasy
1 :; [} o 3
nazaauInsadeg Aegludesy s
r »
Tdsupsudidoudr Iy luesintuq
FRX Tdavesuuuyluus : duIrduwuluuss
s & o -
vaadeiuFzInunINgnHnIe lonau
BAS TugavesIfaly Visual Basic : sz1f
Tdsupsugas uazAmsaa Ms uveunen
nndesy Miadudug nieluaadug
Sonldau'ld
CLS Tugaves Class : 9x1iLBOLIINAYTTAA WA
&
afrvuuldon
.CTL W8 User Control : 9ztRaiiiais1ad1 ActiveX
ad Y
Control DiLNTF1IU104
o o ]
PAG '1Wa Property Page : vitusmaziBeaves
Property Page U84 ActiveX Control i
1
adaiu
' 4 . o =
VYBW 4 Project Workspace : 9ZlnUIWaIouA

i 1 =’ o &
voe Tl s19nan lunenwameu yuilu'll
] = Y E
1F 1 lunennansuniieg szdszneuday

wawllsiensuiuey

2.4.1.4 MINUAY Project Explorer

[ t i o §
M@ Project Explorer (Hunihaniiunaslfiiulassadaveslusiond

» ] w »
hudIe TasszuaadIMdTuga saufanon Tmuuudareg #16uTdsion Auluynnads

ffimsfuiazay ddiee TuTdsion Visual Basic 6.0 sznlasudeyaneaiuTdsiond

neradluniid e Project Explorer 1Waeandnsmiudie uaziidaiimistiunnlusion Visual
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. o ¢ 1 = | . o ) . a
Basic 6.0 ﬂ:uuwn"lﬂamqqmummm‘lu Project Explorer #1451 Project Explorer 9%l
midauaaasgl

Project - Project?

&
|- B Project1 (liftauysni2k.vhp)
| - <5 Forms

(wBForml (liftauysai. frin)

gﬂﬁ 2.30 11AAIUTNAN Project Explorer

msadalulsunsudan Visual Basic 6.0 Tudupeuusmifunisesnnuyood
andeiugld Fuifunmihneuinsadifeguresnuuudeduldimnzay seiiiulding
ﬂai'uaﬂauTmaﬁ'mflum?aﬁaﬁugm’lm?mnﬁi%umsuﬂmé‘m Visual Basic 6.0
24,15 anudineaturedy uaznewlnsatingiumag
Woiu (Form)
WoduihuasoailedisezAesinndastennn lunsafialusunsudan Visual

Basic 6.0 Tashinesuzifunihafidldandeinurnanas nsadie faauudesy

General m
K A

fabl 1
P « ER
EB suu-3
O oo
B & -~
& 'E
5

74 2.31 uamanihaaesuYea Visual Basic 6.0
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ﬂuﬁ]’&lﬁ {Command Button)

tumidaiuneuInsafissiouaniisidmuadieinsnatjudide Taoides

a - A = d o .
MnuadanozasuauosludAud Click

_

31 2.32 nameneuInsatudiay

g o ¢
MNUaNY (TextBox)

mnddendiiunsuTnsanlfive 11 HiaunTeud ludenulaoiAduesadg

TUsunsy wazdedszgnaldifadunisuanemld awisansuavesdetenud

afsundadluminddend 14 Taoiun1sddud (Change)

[abl

517 233 uansneuTnsaminiien

iniva (Label)

mvaidiunow Tnsaf 1§ lunsuansdeniiisdesmsuudesy $alefuedoya
vnei1und 1y Taofld luaunsoud lvdennuluann1duaeu RUNTUsUATY AT INID
nfludoya I8 TavmrdaTlsunsumen RUN tiazaevonuuyTisunsumntu aulugiiso
WawaTunisetuemnia sumimasra e hy 14eiusivdniondd s

Yoyaes 15 uielfumasdeoya Mefursuude iy Hudu

A

U1 2.34 uaasmeu Insaiaia



DOUYULANBY (Option Button)

e InsneevduimmeulFdmivdududen I undld Taod winiinaveeususia
4 o Y 3 ar 1 3 & q w ar
neuvure sy fl¥vsidonssuduianouldnivaz 1 duviniu Fudasudonseudutianeu

& o o o Y 1 ﬁ!'. ] w wa
ninegsil Heevdutianswduin wdennldou liflu lipniden Tavdaluia

)
§UA 235 uamenouInsaseuduiianey

242 ﬂ]‘iéﬂmﬁﬁ"u Communication Port

Visual Basic hignnsodamsfy Hardware 18Tasasamiaunyt ¢ nionmiduq
96719158 Visual Basic 1&1A56n Tool 1Az Control A1 d1M3uSan1sAY Hardware
Taomwiz T3 GSouTsunsushiisuily Tlumsiousuwesademsvunios pc 5

Visual Basic i Control ¥® Microsoft Comm Control ﬁmﬁ"unws"udﬁagamd Port 8YN3u

M31%¥ MsComm Control
Qs ol | d’l A 5
MsComm a3 sunidanie 113 2 mafienwazainlumsdoasvoya mausn
5 o o .o
fie msfemsdoyannizdud1mMAnI5ol (event-driven communication) Fuztuuynis 14
aunfidszanimmwnnd mivasuausmuuiuiinula wu iea18nysgnd aniinesa
aynsunFoinan1st/founyasfivy Data Carrier Detect (DCD) %3897 Request To Send
. ¥ < []
MAN58] OnComm Y84 MsComm 3z uNTaAs IS udyneniuldiud drumadend
. t L4 - 4 a d 1 d a
aeaflunisassasrvasud ungmssiiazanuAanmafiiadudogamnasundasdu

»

Qe o '] ast t é =y
AUANA CommEvent #8310 1¥ TsunsihnudsdFuaeg TuiSsudeonds 34335114

LY

A idalunsam Tdsunsuvinaidn

CommPort

-

19 lumsdmuauazgumnesnoynsufidndosy (Com 1, Com 2, Com 3 ,Com 4)
sduuunis1am “Object. CommPort [= value]”
Tao Value 1iusiweanesaoynsy silavesdoyailu Integer A1 Value amsa

fmua1dTuya 1- 16 @rsududmua i 1 delimsdmuanudimsdanesalaeld



34

W
AMANTA PortOpen uAdmaiaiuhiliogluszuy MsComm  sxadrdyaimuaas
¥

- J £ =5 e o :lwl 1 1 a g =
BHAWAIA crror 68 YU Fanuwia gUnsaldil hillegluszuy dnfunisi@euTlysunsy

¥
4 . ¥ e o . s v o dywa
tedndudessmuadunnivveanesnoynsu foufildfiide OpenPort
Setting

¥ lunmsfmuanazsumsaiivena, W13a svvesdadoya , S1uruvesinla
o glununs 1990 <Object setting [= value]”

r = - 3 . =

A1 value ivtavoedoyailunuy Swing 3Unuwity “BBBB,P,D,S” TAu BBBB
Wusdasiuea, piifusnidiia, b idusmavvesdadeyauns s Husnvesdiailat

¥
Un@udasiignimua 19ii . “o600,N,8,17

1
s

AUBAIIAMNATFIUATFAY MSComm Tidail

110 AR UM
300 iano U1
600 fiadaIunil
1,200 ILEGRITR
2,400 fiage UM
9,600 fiadaIuM
14,400 faraTu1R
19,200 iAo U1
28,800 AR IUMN
38,400 UnasIuIf
56,000 fiadohunit
128,000 UaRnIum
256,000 A UM
_

L

Aasgmlumssimuas i atiaed

Tyydnual Twnz1don

E m‘%‘&’;rj (EVEN)

M aaIn “1” ( MARK )
N Wil lad)

o) w1333 (0dd)
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S AN “” (Space)
A lFlunisfmuaduauiiall 5 91 A 4,5, 6,7 naz § oduanlnd)

Amszyiwauiailatied 3 41 fe 1 (flusnlng), 1.5uaz 2

PortOpen
1¥Tunsdmuauazeumaniuzveasnaiaeynsu telauazilanesaaunszinyy
AL “Object.PortOpen [=Value]”
] = - 5 o ] s -5
A1 Value fyfiadoyadiunyuydude True AU False Tas Tre wwodeninda
'4 o as 5 ar
WaimoynIIIAL False mnofanmisianasasunsy dmiunsilanesnounsy dmiunis

3

¥
Tanaimivsziimsmdes e s Sudeyauaziiidesdsdoyadaa aoulnsa MSComm

g

I'd a wa A 1 LTy 5
wilawasaaynsulasaalutimiesanainlusunsy paunlsguanilia PortOpen @09
W

asavaeulifinilineuiguauiid CommPort Wuldimisdmuadumisvesnainsynsy

3 9 P [ | ;’f o 1 9 9 - I'd

gndeaniely Niwuriu MSComm vznaasRanaIa eror 68 ndauagldam niansia
: o ) 1 v
aynsutiugnilam Tiuda Tulsunsufesndaderianarnsanudy

§1uauiA DTREnble #38 RTSEnable gnimualdiiu True Aoufivzvininia

U s - us 4 1

wosaf 1AM aNTAYSI DTREnble %58 RTSEnable vzgnidaiiu False nfsninllanasa na

Sudarily False wdevndalusunsunda amdmual3veiduvinay

n3itle Serial Port
nsdaneiadea15d210 MsComm Control 1501184189 #remsdivnua
Propertics ﬁ’q{f
MSComm 1. CommPort = 4
MSComm 1. Settings = 19,200, N, 8, 1”
MSComm 1. PortOpen = True

Input

1 L 3 L at Av A
toput (Humsemdayaniniides nfeusaudeyaluihdeffmsudine ¥

9

o oAa

¥
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vadvpyaneu ATAWTUIA nput 91 UvayaluuvanunIe Ll‘lJ'Ll'I NUUAUNT

AMUAR YDA U AITA InputMode

Output
' o a ' & o '
Output Aamsdavaya lFaivide s udsenn Fammnsadmuaaildmmsluvne

o ] : 94 -~
NI TUMIUU gﬂtmums“lmm% “Object.Output [=Value]”

[ o

diusilavesdeyaiignds Taenuaia ouput sziiludeyanvudeonunis lu

o g ) 1 e @ a
W17 AVUAUNIAIMUAA 1B IRUAITA InputMode Aafina 121194 Y

-0 &d [ Y YEAWREN v
x i {Gentrol) ’ — v (Decieretions) — = - et opie ] x
i
i . .
L T ATy String —naao
k Diw BkRes(l To 4) A1 Scring e §Prond(Pro'p(t.vhp)
AT Dim Rr3C(3 To 4) Ls Stcing B Tark (SERIAL LTK.fim)
Dim ExData(l To 4) is Srripg
" 1 Pin RxDataCal(l To 4) Lis String
Dim HexiDec Am Doubke -
F & Dim fcs, ¥, m L3 Integer
Dim fcsSent, ] As Integer
@ E Dim hexl, valvehex, valvebi 4is Scring
o Dim bibary, ceécieve, chackercor As Srriog
#4 4 Dim penclickMl, owmclickPl, nunclickP?, numclick?l, RBClickVZ, sunclickV: Ao Integes
8o _
Pzivate Jub Taokl Change ()
e 'TankShowl.He:ght = 1635 - (16 ' Clag (YAnkl,Text:
End 2ub
® ~ i

=fa

Private Sub Tank2 Change()
' TapkShouz  Height = 1605 - (1£ * Clnt(Tank2, Texti!
Tod Sub
Private Sub Auto_Cliek|)
If LAcheci.Value = O Then
Timecr4.Enabled = Falae
ARcheck.Value = 1
Autp.Fontbaid = Tree
Hanual.FfontEald = Falae
k=1
J¥1.Eoabled » True
SVZ.tnabled = Trus
SVi.Eoebled = True
Calk SendDate{"BODESCIQ 0OOS00F)
Tuoer5.krabled = True
End If
It Aicheck.Valoe = 1 Then
ConfirmsV.InAbled = True
Elme
ContirmaV,[oabled = Fulee
End 1t
Pod S .
Private Sub DPirectRead Click()
Text2.Texl = "=
k=9
Timer4.Icabled = falsw
Call Sendbata(Textl.Text)
Timer5.Inabled = True

Private Sub Manual Click()
T# Mchack Valus = 1 Then
Timer4.Enabled = Fuloe
Mickeck.Value = O
lucto.FontBold = Fulse
Banual.FontBold = Trus
S¥l.[zabled = False
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3.1.3 Plant
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3.1.4 Power circuit breaker

Power circuit breaker A6 QUNT0iA 1 #AAN 21N load Hi® nazuafiiifigaiifinnn N3
danes W lunmimnzauazsiuan sevfssfaradomeaunnuuiusuasofuay
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4.1 MInaaavuazaaUIngi Differential Pressure Transmitter
o= ) (d” & . . w o LY
‘Iuﬂstytymwuﬁuh Differential Pressure Transmitter 1fu@13Rszdusaamaives
1 P o o o P
nszuIuMsisEaIUgy Faesihmandasssdvyvesveunandudyna 1nih 420 ma e
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daldidudyananddunaves pLC duiuTidesaoudioy Differential

4.1.1 THADUNIINAABY

L )

TunsuMT BB U AUIRAINAYBTEA VYR UM uTIY 0% 25% ,50% ,75% nay

1 i f A 1 [ o Qv [
100% tdnlassveumalsuisszAumnadie) Feaiildv: ligndesdadashinsdius zero
] ) :: o L = d. dg i d'
uaz Span wunez lAMilndifvaimguimadiqe Taoiiduasudail
» ) +
1. 1015050 mput Tasmisdnszduiildlu Tank 191852805 0% udagad
o - " :: o e é - a1 oA L) ] 9 <
1MYARBgAHD9NIINITTIIINMINARDY FarnAvziia1f 4 mA nar1ee ligndeaiidly
ANLTUAT Zero Adjustment 191 UNIAY Standard ABIMIAY 4 mA
P [ [
2. M1m3tFua Input Taemaidunin 1y Tank W& 100% udg e ing
v oA 4 » P - 1 ] ] i LI -
AagA1NpenNN19IN 293N 1N 1IMADY F91nAuda9zAeaiin 20 ma uad 1A 18 Tum Ao
¥
Arreu Idvuiue x1
- ] .:i ) j L] :: F 3 o Y A' A
3. e X1 A luumumugasfenminszuadimsedaaiinsdfuiena x2
X2 = {(Zero*Range) / (X1-Zero)} + (Span-Zero)
4, M3 19 lua9dSuUR@ WML Span Adjustment THTA MU X2
5. M3 19 v URE N Zero Adjustment 11i81# 100% 494 Standard Signal

fio 20 mA
a & a4 - y ’ . a
6. Tiamiuasuft 1 8 5 91 Tdinou'1A1 Standard Signal fie 4 mA 84 20 mA
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25 y J.
20 /r
15 /Jj/
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10
/[
5 ]
J/
0
25 50 75 100 9
nsiaansznmedaifioufusEAUYeIM a2 U Tank 1
INPUT OUTPUT
. N3491AN13Calibration
AU
% mA
Calibration L 73 T3 —
AT 1 ATIN 2 399 3 ANRAY
0 4 4.59 4.05 . 404 4.08 4.05
25 8 8.62 7.65 7.6 7.75 7.69
50 12 | 1288 12.07 12.09 - 12.10 12.08
75 16 16.87 1620 | 1619 16.19 16.19
100 20 19.56 19.59 19.97 19.88 19.81
75 16 16.54 16.21 16.62 16.20 16.34
50 12 12.33 12.03 12.09 12.12 12.08
25 8 8.57 8.08 8.06 8.10 8.38
0 4 4,38 4.09 4.07 412 4.09

AT NUAAIHANDUIAEHAINTT Calibration
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25
20 L
//
15 1
=
10
5 —
I
0
25 50 75 100 %
n uzAIRsTUmIANAMBUUTEAUBIHAd TU Tank 2
INPUT OUTPUT
, MA491AN15 Calibration
pau
% mA
Calibration LA 73 L —
A3 1 AN 2 A3 3 ARy
0 4 4.32 4.09 4.04 4.10 4.07
25 8 8.54 7.93 7.98 7.87 7.92
50 12 12.88 12.11 12,10 - 12.10 12.10
75 16 1625 | 1621 1632 | 1622 16.25
100 20 |7 1993 19.32 19.88 19.86 19.68
75 16 16.28 16.28 16.62 16.28 16.48
50 12 12.02 -12.09 12.15 12.02 12.08
25 8 8.64 8.12 8.07 8.09 8.09
0 4 4.22 4.08 4.09 4.16 4.11

A5 UAAIHANDUIIAEHAINT Calibration
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Dim Rx(1 To 4) As String

Dim RxRes(1 To 4) As String

Dim RxSC(I To 4) As String

Dim RxData(l To 4) As String

Dim RxDataCal(1 To 4) As String
Dim Hex2Dec As Double

Dim fcs, kK, m As Inteper

Dim fesSent, j As Integer

Dim hex1, valvehex, valvebi As String

Dim binary, recieve, checkerror As String

Dim numeclickM1, numelickP1, numclickP2,

numeclickV1l, numelickV2, numclickV3 As

Integer

Private Sub Tank1_Change()
'TankSbowl.Height = 1605 - (16 *
CInt{Tank1.Text))

End Sub

Private Sub Tank2_Change()
'TankShow2.Height = 1605 - {16 *
CInt(Tank2.Text))

End Sub

Private Sub Auto_Click()

If AMcheck.Value =0 Then
Timer4.Enabled = False
AMcheck.Value = 1
Auto.FontBold = True
Manual.FontBold = False
k=1

SVI.Enabled = True

SV2.Enabled = True
SV3.Enabled = True
Call SendData(" @ 00KSCIO 000500")
TimerS.Enabled = True
End IT
If AMcheck.Value = 1 Then
ConfirmSV.Enabled = True
Elsc
ConlirmSV.Enzabled = False
End IT
End Sub
Private Sub DirectRead_Click()
Text2. Text=""
k=9
Timer4.Enabled = False
Call SendData(Text1.Text)
Timer5.Enabled = True

End Sub

Private Sub Manual_Click()
If AMcheck.Value =1 Then
Timer4.Enabled = False
AMcheck.Value =0
Auto.FontBold = False
Manual.FontBold = True
SVY1.Enabled = False
SV2.Enabled = False
SV3.Enabled = False
k=2
Timer4.Enabled = False

Call SendData("@00KRCIO 000500")



Timer5.Enabled = True
End If
If AMcheck.Value =1 Then

ConflirmSV.Enahled = True
Else

ConlirmSV.Enabled = False
End IT

End Suh

Private Sub ConfirmSV_Click()
If{(Val(SV1.Text) >=0) And (Val(SV2.Text)
>=0) And (Val(SV3.Text) >= 0) Then
Timer4.Enabled = False

SV1.Text = Trim(Str(Val(SV1.Text)))
SV2.Text = Trim(Str(Val(SV2.Text)))

SV3.Text = Trim(Str(Val(SV3.Text)))

If Val{(SV1.Text) > 100 Then
SV1.Text = "100"

End If

If Val(SV2.Text) > 100 Then
SV2.Text = "100"

End If

IfVal{(SV3.Text) > 100 Then
SV3.Text = "100"

End I

If AMcheck.Value =1 Then
m=0
SendSP.Value = True

Timer2.Enabled = True

End If

End If

End Sub

Private Sub Form_Load()

Timerl.Enabled = False

Timer2.Enabled = False

Timer3.Enabled = False

Timer4.Enabled = False

TimerS.Enabled = False

SV1.Enabled = False

SV2.Enahled = False

SV3.Enabled = Falsc

DisConnect.Enabled = False

ReadData.Enabled = Falsc

SendSP.Enabled = False

Auto.Enabled = False

Manuzl.Enabled = False

ConflirmSV.Enabled = False

DirectRead.Enabled = False

End Sub

Private Sub Form_unLoad(Cancel As

Integer)

If MSComm1.PortOpen = True Then
MSComml.PortOpen = False

End If

End Sub

Private Sub DisConnect_Click()

Timer4.Enabled = False

If MSComm1.PortOpen = True Then

MSComm]1.PortOpen = False



Timer4.Enabled = False
DisConncct.Enabled = False
ReadData.Enabiled = False
Connecct.Enabled = True
SendSP.Enabled = False
Auto.Enabled = False
Manual.Enabled = False
ConfirmSV.Enabled = False
DirectRead.Enabled = False
Timerl.Enabled = False
Timer2.Enabled = False
Timer3.Enabled = False
Timer4.Enabled = False
Timer5.Enabled = False

End I

End Sub

Private Sub Connect_Click()

On Error GoTo HandleError

MSComml.CommPort = ComPort. Text

MSComm]1.Settings = "'9600,¢,7,2"
IfMSComm1.PortOpen =A_False Then
MSComm]l.PortOpen = True
DisConnect.Enabled =True
ReadData.Enabled = True
Connect.Enabled = False
SendSP.Enabled = True
Auto.Value = True
Auto.Enabled = Truc
Manual.Enabled = True
ConfirmSV.Enabled = True

DirectRead.Enabled = True

' numclickP1 =0
'numclickP2 =0
‘numclickM1 =0
'numclickV1 =0
mumclickV2 =10
‘numclickV3 =0

End If

Call changemode

'Call valvestatus

'k =10
'Call SendData(""@00RR00100001")

'Timer5.Enabled = True
Timer4.Enabled = True

Exit Sub

HandleError:

MsgBox "Please Check Your Com
Port.", vybOKOnly + vbInformation,
"Connection Failed....."

ComPort.Téxt ="Com Port"

Connect.Enabled = True

DisConnect.Enabled = False

End Sub

Private Sub PictureM1_Click()
If AMcheck.Value =0 And

Manual.Enabled = True Then



k=3

‘numeclickM1 = numclickM1 + 1

Timer4.Enabled = False

If LabelMI.Caption = "on" Then
Call SendData(" @ 00KRCIO 001001")
'LabelM1.Caption = "ofl™

Else
Call SendData(" @ 00KSCIO 001001'")
'LabelM1.Caption = "on"

End If

Timer5.Enabled = Truc

End If

End Sub

Private Sub PicturePi_ Click()
If AMcheck.Value =0 And
Manual.Enabled = True Then
k=3
‘numclickP1 = numclickP1 + 1
Timer4.Enabled = False
If LabelP1.Caption = "on" Then
Call SendData("@[lOKRélO 001005™)
'LabelP1.Caption = "olf"
Else
Call SendData("@00KSCIO 001005")
'LabeiP1.Caption = "on" ‘
End If
Timer5.Enabled = True
End If

End Sub

Private Sub PictureP2_Click()
If AMcheck.Value =0 And

Manual.Enabled = True Then

k=3

'numclickP2 = numclickP2 + 1

Timerd.Enabled = False

If LahelP2.Caption = “on" Then
Call SendData(" @ 00KRCIO 001006")
'LabelP2.Caption = "of™

Else
Call SendData(" @ 00KSCIO 001006™)
'LabelP2.Caption = "on"

End ITf

Timer5.Enabled = True

End If

End Sub

Private Sub PictureV1_Click()
If AMcheck.Value =0 And

Manual.Enabled = True Then

k=3

'numclickV1 = numclickV1 + 1

Timer4.Enabled = False

If LabelV1.Caption = "on" Then
Call SendData(" @ 00KRCIO 001002")
'LahelVl.C;aption = "ofl

Else
Call SendData(" @ 00KSCIO 001002")
'LabelV1.Caption = "on*

End If

Timer5.Enabled = True



End IT

End Sub

Private Sub PictureV2_ Click()
IT AMcheck.Value = 0 And
Manual.Enabled = True Then
k=3
'numclickV2 = numclickV2 + 1
Timer4.Enabled = Falsc
IT LabelV2.Caption = "on" Then
Call SendData("@00KRCIO 001003")
‘LabelV2,Caption = "ol
Else
Call SendData("@00KSCIO 001003")
'LabelV2.Caption = "on"
End IT
TimerS.Enabled = True
End If

End Sub

Private Sub PictureV3 Click()
If AMcheck.Value =0 And
Manual.Enabled = True Then
k=3
'numclickV3 = numclickV3 + 1
Timer4.Enabled = False
If LabelV3.Caption = "on" Then
'LabelV3.Caption = "ofl™
Call SendData("@00KRCIO 001007")

Else
Call SendPata("@00KSCIO 001007")

‘LabelV3.Caption = "on"

End I

Timer5.Enabled = True
End IT
End Sub
Private Sub SendData(address As String)
Dim lcstext, endtext As String

fes=0

fessub (address)

festext = HexS(fes)

endtext = Chr$(13)

MSComm1.Output = address + (cstext +
" 4+ endtext

End Sub

Private Sub Timer5_Timer()
Timer5.Enabled = Falsc
recieve = MSComm1.Input
checkerror = Mid(recicve, 6, 2)
"I checkerror < %00" Then
' Select Case k
' Case 1
' Auto.Value = True
'Casc 2
' Manual.Value = True
‘Case 3
' PictureM1.Enabled = True
'Case 4

' pictureP1.Enabled = True



'Case §
' PictureP2.Enabled = True
'Case 6
' PictureV1.Enabled = True
'Case 7
' PictureV2.Enabled = True
'Case 8
' PictureV3.Enabled = True
' End Sclect
'Exit Sub
'End If
Ifk =9 Then
Text2. Text = recieve
End If
Ifk =1 Then
Call SendData("@00KC")
k=11
Timer5.Enabled = True
Exit Sub
End If
Timerd.Enabled = True 'try
k=0

End Sub

Private Sub Timerd_Timer()
Timerd.Enabled = False
j=0
If RxData(1) <= "" Then
Tankl.Text = RxData(1)
End If

If RxData(2) < """ Then

Tank2.Text = RxData(2)
End If
If RxData(3) <> """ Then
Tank3.Text = RxData(3)
End If
If RxData{4) <> """ Then
valvehex = RxData(4)
End If
Call valvestatus
ReadData.Value = True
'Timerl.Enabled = True
End Sub
Private Sub valvestatus()
valvebi=""

Call hextobi

If Mid(valvebi, 7, 1) = ""1" Then
LabelM1.Caption = "on"
Motorl.BackColor = &HFF00&

Else
LabelM1.Caption = "off"

- Motorl.BackColor = &HFF &

End If

IT Mid(valvebi, 2,1) = "1" Then
LabeiP2.Caption ="on"
Pump2.BackColor = &HFF00&

Else
LabelP2.Caption = "off™
Pump2.BackColor = &HFF &

End If

If Mid(valvebi, 3,1) = "1" Then



LabeiP1.Caption = "on"
Pumpl.BackColor = &HFF00&
Else
LabelP1.Caption = "ofl™'
Pumpl.BackColor = &HFF &
End If
If Mid(valvebi, 1, 1) = "1" Then
LabelV3.Caption = "on"
Valvel.BackColor = &HFF00&
Else
LabelV3.Caption = "ofl™
Valvel.BackColor = &HFF &
End If
H Mid(valvebi, 5, 1) = "1" Then
LabelV2.Caption = "on"
Valvel.BackColor = & HFF0 &
Else
LabelV2.Caption = "off™
Valve2.BackColor = &HFF &
End If
I Mid(valvebi, 6, 1) ="1" Then
LabelV1.Caption = "on"
Valvel.BackColor = &HFF00&
Else
LabelV1.Caption = "ofl"

Valvel . BackColor = &HFF&

Dim i As Integer
Fori=3To4
bk = Mid(valvehex, i, 1)
Sclect Case bk
Cuase """
binary = "0000"
Case "1"
binary = "0001"
Case "2"
binary = "0010"
Case "3"
binary ="0011"
Case "4"
binary = "0100"
Case "'5"

"0101"

binary
Case "6"

binary ="0110"
Case "7"

"0111"

binary
Case "8"

binary = "1000"
Case "9" |

binary ="1001"
Case "A"

binary = "1010"

EndIT Case ""B"
End Sub binary ="1011"
Private Sub hextobi() ' why don't Case "C"
clear valvebi before do the sub binary ="1100"

Dim bk, binary As String Case "D"



binary = "t1101" MSComml.Qutput = Rx(j) + festext + "*"

Case "E" + endtext
binary ="1110" End If
Case "F"

binary ="1111"

End Select
valvebi = valvebi + binary 'HexConDec (RxData(l))
Nexti '‘Data0010.Text = Hex2Dee
End Sub "1f RxData(1} <= """ Then
' Tankl,Text = RxData(l)
Private Sub Readdata_click() 'End IT
Dim festext, endtext As String 'HexConDec (RxData(2))}
Dim x, y As Integer 'Data0011.Text = Hex2Dec
j=jt+1 ‘If RxData(1) <> """ Then
Ifj <=4 Then ' Tank2.Text = RxData(2)
Ifj=4 Then 'End If
Rx(j) = "@00RR00100001" 'HexConDec (RxData(3))
Else 'Data0012.Text = Hex2Dec
Rx(j} = "@00RD000" + CStr(j-1) + 'Data0012.Text = RxData(3)
"ooo1" Timerl.Enabled = True
End If End Sub
RxRes(j)="" _ . Private Sub Timerl_timer()
fes=0 ' Timel:l.Enabled = False -
fessub (Rx(j)) RxRes(j) = MSComml.Input
festext = Hex$(fcs) RxData(j) = Mid(RxRes(j), 8, 4)
endtext = Chr$(13) 7 checkerror = Mid(RxRes(j), 6, 2)
RxSC(@G)="" I checkerror <= "00" Or j=4 Then
RxData(j) ="" ji=0
RxSC(j} = Rx(j) + festext + " *" + endtext Timerd.Enabled = True
RxRes(j)="" Exit Sub

End If



ReadData.Value = True

End Sub

Private Sub HexConDec(HexCal As String)

Dim i As Integer
Dim x As Integer
Dim y As String
Hex2Dee =0
Fori=1 To Len{HexCal)
y = Mid$(HexCal, i, 1)
Select Case ¥
Case "A"
y="10"
Case "B"
y="11"
Case "C"
y="12"
Case "D"
y="13"
Case "E"
y="14"
Case "F"
y="15"

End Select

Select Case i
Case 1
Hex2Dec = Hex2Dec +
(CInt(y) * (16 ~ (i- 1))
Case 2
Hex2Dec = Hex2Dec +

(Clnt(y) * (16 * (i- 1))}

Case 3
Hex2Dec = Hex2Dec +
(Clnt(y) * (16 * (i - D))
Casc 4
Hex2Dee = Hex2Dec +
(Clnt(y) * (16 ~ (i - 1))

End Select

Next i
End Sub
Private Sub fessub(RxCal As String)
Dim i As Integer
Dim x As Integer
Dim y As String
Fori=1To Len(RxCal)
y = MidS$(RxCal, i, 1)
x = Asc(y)
fes = fes Xor x
Nexti
End Sub
Private Sub Timer2_Timer()
Dim y, checkerror As String
Timer2.Enabled = Falsc
¥ = MSComm!.Input
checkerror = Mid(y, 6, 2)
If checkerror <> ""00" Then
m=0
SendSP.Value = True
Exit Sub
End I

IF'm=3Then



Timerd.Enabled = True
Exit Sub

End If

If checkerrar ="00" And m <3 Then
SendST".Value = True
Timer2.Enabled = True

End If

End Sub

Private Sub SendSP_Click()
Dim i As Integer

Dim SetPoint, address As String
Dim SetPointRS As String

Dim SentSetPoint As String

Dim festext, endtext As String

m=m+ 1
Ifm <=3 Then
Select Case m
Case 1
SetPoint = SV1.Text
address = "0007"
Case 2
SetPoint = SV2.Text
address = "0068"
Case 3
SetPoint = SV3.Text
address = "0009"
End Select

If SetPoint <> "" Then

'Call changemode
Tk o e o e e ke ook ok o e ko e ok e
IT Clnt(SetPoint) >= 0 And ClInt(SctPoint)
<= 100 Then
If SetPoint = "100" Then

SentSetPoint = " (@ 00WR" + address +
"0160"

fes=0

fessub (SentSetPoint)

festext = Hex$(fcs)

endtext = Chr${13)

MSComml.Output = SentSetPaint +
festext +-"*" + endtext

'Timer2.Enabled = True

Elsell CInt(SetPoint) >= 0 And
ClInt(SetPoint) <= 9 Then
SentSetPoint = "@ 00WR" + address +
000" + SetPoint
fes=10
fessub (SentSetPoint)
i‘cstext = Hex$(fes)
endtext = Chr¥{(13)
MSComm1.Output = SentSetPoint +
festext + "*" + endtext
'Timer2.Enahled = True
Else
SentSetPoint = "@00WR" + address +
"00" + SetPoint
fes=10

fessub (SentSetPoint)



festext = Hex$(fcs)
endtext = Chr$(13)
MSComm1.Output = SentSetPoint +
festext + "*" + endtext
'Timer2.Enabled = True
End If
Else
MsgBox "Your Set Point Not Correct! ",

vhOKOnly + vbInformation, "Cennection

MsgBox "Please Insert Your Set Point !
", vbOKOnly + vbInformation,
"Connection Failed.....

End If

End If

End Sub

Private Sub changemode()
Dim x, festext, endtext As String

fes=0

'x = "@00SC02" 'mode monitor

x = "@00SCo2"

fessub (x)

festext = Hex$(fcs)

endtext = Chr$(13)

MSComm1.Output = x + festext + "'*" +
endtext

Timerd.Enabled = True

End Sub

Private Sub Timerd_Timer()

Dim v, checkerror As String

¥ = MSComml.Input

Timer3.Enabled = False

checkerror = Mid(y, 6, 2

If checkerror <= " (0" Then
Call changemode

End If

"Timer3.Enabled = False

End Sub
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10 kPa On-Chip Temperature MPX2010
Compensated & Calibrated - MPXV2010G
Silicon Pressure Sensors SERIES

The MPX2010/MPXV2010G series sificon piezoresistive pressure sensors
provide a very accurate and linear voltage output directly proportional to the ‘
applied pressure. These sensors house a single monolithic silicon die with the
strain gauge and thin film resister network integrated on each chip. The sensor is
laser trimmed far precise span. offset calibration and temperature compensation.

COMPENSATED
PRESSURE SENSCR
0 to 10 kPa (0 to 1.45 psi)
Features FULL SCALE SPAN: 25 mV
- Temperature Compensated over 0°C to +85°C i
- Ratiometric to Supply Veltage
+ Differential and Gauge Options

- - SMALL OUTLINE PACKAGES
Typical Applications

+ Respiratory Diagnostics e
+ Air Movement Control ; . ‘ :
+  Controllers o .o

. . i .\Al e \‘ Fa ‘ ,,/.q‘
+ Pressure Switching - EEL ‘{tl =T <l
W gl
LN e
ORDERING INFORMATION L
Device . MPX Series Packing Device MPXV2010GP MPXV2010DP
Type Options | CaseNo. | " yorNo. | Options Marking CASE 1369-01 CASE 135101
SMALL OUTLINE PACKAGE (MPXV2(10G SERIES)
Ported Gauge, Side 1369 MPXV2010GP Trays MPXV2010G SMALL OUTLINE PACKAGE
Elements Part, SMT PIN NUMBERS
Differential, 1351 | MPXV2010DP Trays |MPXV2010G 1 GND 5 NIC
Dual Port,
Sruwa.r © 2 +VOUT 3] N/C
UNIBODY PACKAGE {MPX2010 SERIES) 3 Vg 7 N/C
Basic Differential 344 MPX2010D — MPX2010D 4 —Vour 8 NiC
Element 1. Pin 1in nated by the notch in the fead.
Ported Differential, 344C MPX2010DP — MPX2010DP
Elements Dual Port UNIBODY PACKAGE PIN NUMBERS
Gauge 3448 | MPX2010GP — MPX2010GP p GND'D 3 Vg
Gauge, Axal 344 |MPX2010GS — MPX2010D 2 oyt 4 ~Vour
Gauge, Axial M4F  |MPX2010GSX —  |MPXzoi0D 1. Pin 1in noted by the notch in the tead.
PC Mount

UNIBODY PACKAGES

&7
MPX2010GP MPX2010GP MPX2010DP MPX2010GS MPX2010GSX
CASE 344-15 CASE 344B-01 CASE 344C-01 CASE 344E-01 CASE 344F-01
-
F e
. . - - -
© Freescale Semiconductor, Inc., 2005. All rights reserved. - freesca’e

semiconductor




Thin Film

Sensing Compensation
and Caiibration
Circuitry

|
|
i
| Element
|
|

GND

Tamperature [~ *Vour

Figure 1. Temperature Compensated and Calibrated

Pressure Sensor Schematic

VOLTAGE OUTPUT VERSUS APPLIED DIFFERENTIAL PRESSURE

The output voltage of the differential or gauge sensor
increases with increasing pressure applied to the pressure
side (P1} relative to the vacuum side {P2). Similarly, output

Table 1. Maximum Ratings(!)

voltage increases as increasing vacuum is applied to the
vacuum side {P2} relative to the pressure side (P1).
Figure 1 shows a block diagram of the internal circuitry on

the stand-alone pressure sensor chip

Rating Symbol Value Unit
Maximum Pressure (P1 > P2) Praax 75 kPa
Storage Temperature Tsre 4010 +125 °C
Operating Temperature Ta —401t0 +125 °C
1. Exposure beyond the specified limits may cause permanent damage or degradation to the device
MPX2010
Sensors

Freescale Semiconductor




Table 2. Operating Characteristics (Vg = 10 Ve, Ty = 25°C unless otherwise noted, P1 > P2)

Characteristic Symbol Min Typ Max Units
Pressure Range!"! Pap 0 — 10 kPa
Supply Voitage'?! ) Vg — 10 16 Voo
Supply Current B o — 6.0 — mAdc
Full Scale Span'™! Vrss 24 25 26 my
Offset') Vorr -10 — 1.0 mv
Sensitivity - AVIAP — 25 — mv/kPa
Linearity'® — -1.0 — 1.0 %Vess
Pressure Hysteresis'™ (0 to 50 kPa) o — — +0.1 — %Vrsg
Temperature Hysteresis'® (-40°C 1o +125°C) — — +05 — %Vrgs
Temperature Effect on Full Scale Span®®! TCVegs -1.0 - = 1.0 %VEss
Temperature Effect on Offset!S! TCVore -1.0 — 1.0 mv
nput Impedance Zin 1000 — 2550 w
Output Impedance Zour 1400 — 2000 w
Response Time'®! (10% 1o 90%) ts — 10 — ms
Wam-Up Time e — 20 e ms
Ofset Stability'”) — — +0.5 — %Vesg

1.
2.

1.0 kPa (kiioPascal) equals 0.145 psi

Device is ratiometric within this specified excitation range. Operating the device above the specified excitation range may induce additional
error due 1o device self-heating.

Full Scale Span (Vggg) is defined as the algebraic difference betwean the output voltage at full rated pressure and the output voltage at the
minimum related pressure.

Offset (Voer) is defined as the output voltage at the minimum rated pressure.

5. Accuracy {error budget) consists of the foliowing:

» Linearity: Output deviation from a straight tine refationship with pressure over the specified pressure range

+ Temperature Hysteresis:Qutput deviation at any temperature within the operating temperature range, after the temperature is cycled to
and from the minimum or maximum cperating temparature points, with zero differential pressure applied

+ Pressure Hysteresis:  Qutput deviation at any pressure within the specified range, when this pressure is cycled to and fram the minimum
or maximum rated pressure, at 25°C.

» TcSpan Output deviation cver the temperature range of 0° o 85°C, relative to 25°C.

+ TcOffset: Qutput deviation with minimum rated pressure applied, over the femperature range of 0° to B5°C, relative to 25°C.

+ Variaton from Naminal: The variation from nominal values, for Offset or Full Scale Span, as a percent of Vegg, at 25°C.

Response Time is defined as the time form the incremental change in the output to go from 10% to 90% of its final value when subjected to

a specified step change in pressure ’ -

Otset stability is the product's output deviation when subjected to 1000 haurs of Pulsed Pressure, Temperature Cycling with Bias Test.

MPX2010

Sensors

Freescale Semiconductor 3




ON-CHIP TEMPERATURE COMPENSATION AND CALIBRATION

20 __\.fsj e
TA = 25°C

S

Bl prsp2 L.

20 TYp ’// T
"

\
—_ T /
% 15 MAX -———%,’/Z R W So— T
RIEERY> = e
8 5 % / MIN
e i - IZIIZ —=
-5 ‘_ Ofiset
kFa 25 ] 7.5 10 {Typical)
PSI 0.362 0725 109 145
Figure 2. Output vs. Pressure Differential
Figure 2 shows the output characteristics of the MPX 2010/ This performance over temperature is achieved by having
MPXV2010G series at 25°C. The output is directly both the shear stress strain gauge and the thin-film resistor
proportional to the differential pressure and is essentially a circuitry on the same silicon diaphragm. Each chip is
straight line. dynamically laser trimmed for precise span and offset
The effects of temperature on full scafe span and offset are calibration and temperature compensation
very small and are shown under Operating Characteristics.
" Stainless Steel
Silicore
Die Coat Die Matat Cover
\m ) Epory
Wire Bond A - Casa
e ~ <A
Lead Frame W RTV Die
Pz Sond

Figure 3. Unibody Package: Cross Sectional Diagram (Not to Scale)

Figure 3 illustrates the differential/gauge die in the basic qualification tests are based on use of dry air as the pressure
chip carrier {Case 344). A silicone gelisolates the die surface media. Media other than dry air may have adverse effects on
and wire bonds from the environment, while allowing the sensor performance and long term reliability. Contact the
pressure signal to be transmitted to the silicon diaphragm. faétory for information regarding media compatibility in your

The MPX201/MPXV2010G series pressure sensor . application.

operating characteristics and internal refiability and

MPX2010

Sensors
4 Freescale Semiconductor
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LINEARITY

Linearity refers to how well a transducer's output follows
the equation: V,, = V,y + sensitivity x P over the operating
pressure range There are twa basic methods for calculating
nanlinearity:. (1) end point straight line fit (see Figure 4) ar
(2) a least squares best line fit. While a least squares fit gives
the "best case” linearity error {lower numerical value), the
calculations required are burdensome

Caonversely. an end point fit will give the "worst case” error
(often more desirable in error budget calculations) and the
calculations are more straightforward for the user.
Freescale's specified pressure sensor linearities are based
on the end pawnt straight line method measured at the
midrange pressure.

Relative Voltage Outpul

T rd T
| L7 | Least
Leas! Squares Fil - s | Square
’ ’ | Deviation
Exaggerated 'l ’ |
5 rFd 4
Performance ”, ”, : | i
Curve ’ ’ Straight Line
™ M | Deviaton
’ e |
4 4
PR |
’
’ ' |
Ehd Point Straight
Line Fa |
| |
] |
O#s | ! !
e
¥ ' |
0 50 100

Prassure (% Full Scale)

Figure 4. Linearity Specification Comparison

PRESSURE (P1)/VACUUM (P2) SIDE IDENTIFICATION TABLE

Freescale designates the two sides of the pressure sensor

as the Pressure {P1) side and the Vacuum (P2} side. The
Pressure (P1) side is the side containing silicone gel which
isolates the die from the environment. The Freescale MPX
pressure sensor is designed to operate with pasitive
differential pressure applied, P1 > P2.

The Pressure (P1) side may be identified by using the
following table.

Table 3. Pressure (P1) Side Delineation

Part Number | Case Type Pressure (P1) Side |dentifier
MPX20100D 344 Stainless Steep Cap
MPX2010DP 3440 Side with Part Marking
MPX2010GP 3448 Side with Port Attached
MPX2010GS 344E | Side with Port Attached
MPX2010GSX 344F Side with Port Attached
MPXV2010GP 1369 Side with Port Attached
MPXV2010DP 1351 Side with Part Marking

MFPX2010

Sensors
Freescale Semiconductor



XTR101

Burr-Brown Products
from Texas Instruments

SAOS1464 - OCTORER 1836 - REVISED AUGUST 2004

Precision, Low Drift
4-20mA TWO-WIRE TRANSMITTER

FEATURES

DESCRIPTION

The XTR101 is a microcircuit, 4-20mA.  two-wire

® [NSTRUMENTATION AMPLIFIER INPUT:
- Low Offset Voltage, 301V max transmitter containing a high accuracy instrumentation
- Low Voitage Orift, 0.75uV/°C max amplifier (A}, a voltage-controlled output current source,
- Low Nonlinearity, 0.01% max and dual-matched precision current reference. This
combination is ideally suited for remote signal conditioning
¢ TRUE TWO‘WIREE OPERATION: ) ) of a wide variety of transducers such as thermacouples,
- Power and Signal on One Wire Pair RTDs, thermistors, and strain gauge bridges. State-of-the-
- Current Mode Signal Transmission art design and laser-trimming, wide temperature range
- High Noise Immunity operation, and small size make it very suitable for
® DUAL MATCHED CURRENT SOURCES industrial process contral applications. In addition, the
optional external transistor allows even higher precision.
® WIDE SUPPLY RANGE: 11.6V to 40V
The two-wire fransmitter allows signal and power to be
® SPECIFICATION RANGE: -40°C to +85°C supplied on a single wire pair by modulating the
& SMALL DIP-14 PACKAGE, CERAMIC AND power-supply current with the input signal source. The

PLASTIC

APPLICATIONS

INDUSTRIAL PROCESS CONTROL:
- Pressure Transmitters
- Temperature Transmitters
- Millivolt Transmitters

RESISTANCE BRIDGE INPUTS
THERMOCOUPLE INPUTS

RTD INPUTS

CURRENT SHUNT {mV} INPUTS
PRECISION DUAL CURRENT SOURCES
AUTOMATED MANUFACTURING

POWER/PLANT ENERGY SYSTEM
MONITORING

transmitter is immune to voitage drops from long runs and
noise from motors, relays, actuators, switches,
transformers, and industrial equipment. It can be used by
OEMs producing transmitter modules or by data
acquisition system manufacturers.

I
fﬁ | Optonal
1 REF2 External
10 V.. Transistor
ce
al 11 e
) 8

_5]
XTR101 —
Span B

‘UUI

[
QOptional
Offset Null

NOTE: {1) Pins 12 and 13 are used for optional BW contral

Please be aware that an important notice conceming availability, standard warranty, and use in critical applications of Texas Instruments
semiconductor products and disclaimers thereto appears at the end of this data sheet.

All tradamarks ara the property of their respeciive owners.

PRODUCTION DATA inlormalion is currenl ms of pubication dsla. Preducis i, Copynght = 1986-2004, Texas Instruments Incorporated
conform to spaciicitions per B (ems of Taxas Instrumenty slandard marranty. TEXAS
Produciion procetsing $a61 sol pecressdly inchyds bcting of ol paramsiors INSTRUMENTS

www.tl.com
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ABSOLUTE MAXIMUM RATINGS(1)

. 2VQUT <+Vee
~55°C to +165°C

Pawer Supply, +VCo

tnput Voltage, e or e2

Storage Temperature Range. Ceramic ..
Plastic

A This integrated circuit can be damaged by ESD. Texas
‘i. 4 Instruments recommends that all integrated circuits be
handled with appropriate precautions. Failure to observe

proper handiing and installation precedures can cause damage.
ESD damage can range from subtle performance degradation to

complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could

Lead Temperature (solcering, 10s)G, P ............... +300°C
(wave soidering. 3s) U ... .......... +260°C

QOutput Short-Circuit Duration . Continuous +VYgc 1o louT
.. +165°C

Junction Temperature

(1) Stresses above these ratings may cause permanent damage.
Exposure to absolute maximurm conditions far extended perieds
may degrade device reliabiity. These are stress ratings only, and
funclional operation of the device at these or any other conditions
beyond those specified is not supporied.

PIN CONFIGURATION

cause the device not to meet its published specifications.

ORDERING INFORMATION

SPECIFIED
PACKAGE- PACKAGE PACKAGE
T
PRODUC LEAD DESIGNATOR™ TEMPERATURE MARKING
RANGE
Ceramic 1o | ""’“01’\9
Dip-14 XTR1018G
XTRI1D1 Plastic -40°C lo +85 C
DIP-14 N XTR1D1AP
50-16 ow XTR101AU

11 For the most currerd package and ordering information, see the Package
Cplion Agdendum located at the end of this data sheet

Top View DiP

EI Zero Adjust
EI Bandwidth
E B Control
Ei IFIEFZ

EI lrer1
e

II ee

Zero Adjust

Zero Adjust

|
=

BEBRANE

+In DiP
Span

Span

Top Yiew

Zero Adjust

Zero Adjust

|
=

1 Zero Adjust

6
15 | Bandwidih

14 | 8 Control

[
[_T
H
*in E Surf?;g;-_:lscmnt E frere
Span E E} IRer
Span E E £
Out E E‘ W
NC E _i—] NC

NC = No Connection

50
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ELECTRICAL CHARACTERISTICS

AL Ta = +25°C, +Vo e = 24VDC, and R = 10002 with extemal transistor connected, unless otherwise noted,

XTR101AG XTR101BG XTR1D1AP XTR101AU
PARAMETER CONDITIONS MIN [ TYP MAX | MiIN | TYP i MaX MIN TYFP Max MIN TYP MAX UNIT
OUTPUT AND LOAD CHARACTERISTICS | J
Current Linear Operating Regicn 4 29 w . o ‘ mA
Deraled Parformance 1.8 Co22 # & | | ma,
Currant Limit 8 [ B # * | 31 mA
Offsel Currant Eror Igs. lIp = 4maA 3.9 110 125 15 , :BH “25 =19 LA
vs Temparalure 2ipsg/aT 1105 220 18 15 i =105 120 pom. kS C
Full- | :
UE:U";""E Outpuit Curranl Full Scale = 20mA | 26 =0 £16  +3n | 30 =60 o 60 WA
Power- d ; = . o
ower Supply Voftage V%c{:,',:;,‘:nz:?n 5 +11.6 +40 * o P s # el
) AtVeg = 424V, ) = * =
Load Resistanca Ig = 20mA &0 ! 11
AlVep = +40V. a i -
Io = 20mA 1400 ‘ | i !
SPAN I i
) : ! i
Outpul Current Equation Rginil ejandepin Vv IO — AmA [D 01Bamps:vall - MO"'RS]J‘EE — e
Span Equation Rgin 1 ; 5 {0.0WGamps volt + [40 RS“] AN
vs Temperature Excluding TCR of Rg 36 T x100 | & * [ | v * ppmi C
Untrimmed Error(2} FSPAN -5 -25 000 0k = # T g = = * %
Menlinearity ENONLINEARITY : ool = = = %
Hystaresis 0 x ks %
Dead Band 0 * S i %
INPUT CHARACTERISTICS
Impedance; OiRerantial 04|]a | * | Gl llpF
Cammon-Mode S0 ll3 = oo = oo |lpF
Vollage Range, Ful-Seale aa = jop - ay)i3) 0 oo * # # .k # # v
Offsat Vollage vos 3| 160 =30 "-‘- ‘ +100 i +100 W
vs Temperature AVosiaT 075 ; 15 10.75 = * ol # WG
Power-Supply Rejaction AVec/PSRR = Vg Errar 110 125 * ;i | ¢8
Bias Current g 6 ' 1s0 = [ nA
vs Tamparature AlgiaT 030 1 = * &l C
Ofset Cument losi W 130 20 # nA
vs Temperature alpgpaT 01§ 03 w i * * nasC
Common-Mode | * # s * o =
Rajec!lm(“] pc 90 oG ! dB
Common-Mode Range &y and a; with Respec! 1o Pin 7 4 5 & * k = v
CURRENT SOURCES , :
Magnitude 1] * * ‘ * mA
Accuracy Voo = 24V, {401 0,02
VEIN B - YPIN 10, 11 = 19V, =008 - T . +0 076 =02 | 10,37 02 1037 %
Ry = 5i), see Figue 5 !
vi Tempavature 50 160 +30 +50 'oo® # * pom/'C
vsvVee £ | = ® # cpmAv
vs Time 18 ' b w al ppmrimonth
Compliance Vollage Rali With Respecl to . Ao * * s o = -
Malch Pin 7 Tracking e Vec-35 | v
N ¥ .01 t00 10.00
Accuracy {1~ {REFIMREF2]  100% 4 ' B g +0.04 H.031 0088 0031 =0.088 Y
v Temperature | 15 10 * * ppmi'C
vi Voo 10 ‘r * * Tk ppmvv
vs Time 1. * * * ppmimarth
Qurpul Impedance 10 20 * 1ok # 15 | # 15 ML
TEMPERATURE RANGE . } .
Spedification -8 Pegs | % * o | ¥ = = c
Operating -55 et2s | ] a0 T o+ms | -ac +85 c
Storage -55 T lees | ¥ * -55 | +125 | -s5 +125 C

* 5ame as XTRID1AG.

(1) Ses the Typcal Characlarislics.

(2) Span error Bhown Is untrimmed and may be adjusied W zero.

(3) 8y and &7 sre signals an the -(n and +In terminals with raspect to the outaut, pin 7. While the maximum permissible e is 1V, it is pamarily intended for much lawer signal levels, for
nstance, 10mV or 30mY full-scale for the XTR1G1A and XTR1018 grades, respeclively. 2mV FS is also possible with the B grade, but accuracy will degrade due 1o possibie errars
in the low value span resistance and very high ampitfication of offsel, drifi, and noise.

(4) Oftset voltage is rimmad with the application of a 5Y common-moda vollage. Thus, the associaled comman-mode error is removed. Sea the Applcation Information section




XTR101

58051464 - OCTOBER 1966 ~ REVISED ALJGUST 2004

“5‘ Texas
INSTRUMENTS

www ti.com

TYPICAL CHARACTERISTICS
At T = +257C and Vi = 24VDC, unless otharwisa noted.

SPAN vs FREQUENCY

80 ; -
I = 0
= Ry = 2512 Ce
6o . S - B
g R, = 1002
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& T ——
N -
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XTR101

SBOS146A - DCTOBER 1986 - REVISED AUGUST 2004

TYPICAL CHARACTERISTICS (continued)
At Ta =+25°C, Vpp = +3.3V, and V| = +3.3V, unless otherwise noted

Input Noise Vottage (nVA/HI)

60

INPUT VOLTAGE NOISE DENSITY vs FREGUENCY

INPUT CURRENT NOISE DENSITY vs FREQUENGY

Input Noise: Current (pAS T
(9]

10 100 1k
Frequency (Hz)

Output Noise Current (nAAHz)

10k 100k 1 10 100 1k 10k 100k
Frogquency (Hz)

OUTPUT CURRENT NQISE DENSITY vs FREQUENCY

1 10 100 1K 10k 100k
Frequency (Hz)
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THEORY OF OPERATION

A simplified schematic of the XTR101 is shown in Figure 1.
Basically, the ampiifiers Ay and A; act as a single
power-supply instrumentation amplifier controlling a
current source, Az and Q. Operation is determined by an
internal feedback loop. e4 applied to pin 3 will also appear
at pin 5. and similarly, ep will appear at pin 6. Therefore, the
current in Rg ({the span setting resistor) will be
Is =(ez —e4¥Rg = e;n/Rg. This current combines with the
current I3 to form {4, The circuit is configurad such that I,
is 19 times 1y. From this point, the derivation of the transfer
function is straightforward but lengthy. The result is shown
in Figure 1.

Examination of the transfer function shows that ig; has a
lower range-limit of 4mA when ey = €2 — 21 =0V. This 4mA
is composed of 2mA quiescent curren? exiting pin 7 plus
2mA from the current sources. The upper range limit of I
is set to 20mA by the proper selection of Rg based on the
upper range limit of eyy. Specifically, Rg is chosen for a
16mA. output current span for the given full-scale input
voltage span.

For example, (0.016 a\(;[:ts + g—i)tem full-scale] = 16mA.
Note that since Ig is unipolar, e; must be kept larger than
g4 (that is, ez = e+ or ejy 2 0). Also note that in order not {o
exceed the output upper range limit of 20mA, ey must be
kept less than 1V when Rg == and proportionately less as
Rg is reduced.

{e} -

te;)

D D[4

{eT] |B1
r’ -In3
=™
lgz
—
I—’- tIn,
{ey) 100pA
+Vee

-

VoHage-Conlmlled
Current Source

10 11

lnge tRera 2.5k0

amps

'0 = 4mA + (0.016 vl

e

40 _
* @)em, ONT %2 %

Figure 1. Simplified Schematic of the XTR101
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INSTALLA‘”ON AND OPTIONAL EXTERNAL TRANSISTOR
The optional external transistor, wnen used, is connected
OPERATlNG INSTRUCTIONS in parallel with the XTR101 internal transistor. The purpose

BASIC CONNECTION i5 to increase accuracy by reducing heat change inside the
See Figure 1 for the basic connection of the XTR101. A XTR101 package as the output current spans from
difference voltage applied between input pins 3 and 4 will 4-20mA. Under normal operaling conditions, the internat
cause a current of 4-20mA to circulate in the two-wire transistor is never completely turned off, as shown in
output foop (through R, Vps, and D+). For applications Figure 2. This maintains frequency stability with varying
requiring moderate accuracy, the XTR101 operates very external fransistor characteristics and wiring capacitance.
cost-effectively with just its internal drive transistor. For The actual current sharing between internal and external
more demanding applications (high accuracy in high gain), transistors is dependent on two factors:

an external NPN transistor can be added in paralie! with ’
the intermal one. This keeps the heat out of the XTR101 :
package and minimizes thermal feedback to the input

relative geometry of emitter areas, and
2. relative package dissipation (case size and thermal

stage. Also, in such applications where the ey full-scale conductivity).

is small (< 50mV) and Rgpan is small {< 150(1), caution For best results, the external device should have a larger
should be taken to consider errors from the external span base-emitter area and smaller package. It will, upon
circuit plus high ampiification of offset drift and noise. turn-on, take about [0.95(lg - 3.3mA))mA. However, it will

heat faster and take a greater share after a few seconds.

-~ 4mA ~— 20mA

16mA
'
7500 < 12y, 200mwW

52 682 0.95V, 17mwW

prsmemmnmnse e T B
1 *05mA B

!

: - 12 Qeyr 236V, 377mw

: XTR101 SRS \j anzzz2™

! ¢t Other Suitable Types

: Type Package

i 9 —yee =R évvs
i 2100 < 3.47V. 60mW E IN4922  TC-225 = 40v
i 1.5mA TiIP298 TQ-220

; Quiescent = — TIPI1E  TO-220

H

] - © . | |
/ ouT 4 -
T |
Shor-Circuil R
10

Warsl-Case 2501

1mA | 1mA 18mA
— 20mA ‘-—-—-—

2mA

NOTES: {1} An external transistor is used in the manufacturing test circuit for testing electrical specificatians
(2) This resistor is required for the 2N2222 with Vo > 24V Lo limit power dissipation

Figure 2. Power Calculation of the XTR101 with an External Transistor
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Although any NPN of suitable power rating will operate
with the XTR101, two readily available transistors are
recommended:

1. 2N2222 in the TO-18 package. For power-supply
voliages above 24V, a 750Q, 1/2W resistor should be
connected in series with the collector. This will limit the
power dissipation to 377mW under the worst-case
conditions; see Figure 2. Thus, the 2N2222 will safely
operate below its 400mW rating at the upper
temperature of +85°C, Heat sinking the 2N2222 will
result in greatly reduced accuracy improvement and
is not recommended.

2. TIP29B in the TO-220 package. This transistor will
operate over the specified temperature and output
voltage range without a series collector resistor. Heat
sinking the TIP29B will result in slightly less accuracy
improvement. It can be done, however, when
mechanical constraints require it.

ACCURACY WITH AND WITHOUT AN
EXTERNAL TRANSISTOR

The XTR101 has been tested in a circuit using an external
transistor. The relative difference in accuracy with and
without an external transistor is shown in Figure 3. Notice
that a dramatic improvement in offset voltage change with
supply voltage is evident for any value of load resistor.

g
3

Span = "'o = 16mA

&
(=]

i . :
IW’thout Extamal Transistor -

i :

i

f

\

.
(=]

0|

R '1Wﬂ

aVpg (1V)

g 8
3
Self-Heating & Temperature (“ C)

-
(=]

j :
5 | — With External Trgnsismr
R = 1000 |  Ry=6000
0 ] L

10 20 o 40
Ve (V)

H4
[=]

Figure 3. Thermal Feedback Due to Change i i
Output Current

MAJOR POINTS TO CONSIDER WHEN

USING THE XTR101

1. The leads to Rg should be kept as short as possible
to reduce noise pick-up and parasitic resistance.

+Vee should be bypassed with a 0.01uF capacitor as

close to the unit as possible {pin 8 to pin 7}.

3. Always keep the input voltages within their range of
linear operation, +4V to +6V {e; and e; measured with
respect to pin 7).

4. The maximum input signa! level (eyrg) is 1V with

Rg = == and proportionally less as Rg decreases.

5. Always return the current references (pins 10 and 11)
to the output {pin 7) through an appropriate resistor If
the references are not used for biasing or excitation,
connect them together fo pin 7. Each reference must
have between 0V and +{Vgc - 4V) with respect to
pin 7.

Always choose R| (including line resistance)} so that
the voltage between pins 7 and 8 (+Vic) remains
within the 11.6V to 40V range as the output changes
between the 4-20mA range (as shown in Figure 4).

7. Itis recommended that a reverse polarity protection
diode {D4 in Figure 1) be used. This will prevent
damage to the XTR101 caused by a momentary (such
as a transient) or long-term application of the wrong
polarity of voltage between pins 7 and §.

8. Consider PC board layout which minimizes parasitic
capacitance, especially in high gain.

n

o

1500
|

1250 - L.
;: R, max = —F3
x 1000 . i .
g
= i
| 750 S
o] .
15
o 500 Operating ]
k1 Region :
o N i
- i

25Q ‘

0
0 10 20 30 40 50 60
Power-Supply Vollage, V¢ (V)

Figure 4. Power-Supply Operating Range
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SELECTING THE Rg

Rspan is chosen so that a given full-scale input span
(ewyrs) will result in the desired full-scale output span of

Algrs!

[(0.0163mp3) + (g_o” Aey = Alg = 16mA.
S

volt

Solving for Rs:

R. = 40
5 = amps
AIO/AEJN - 0'0161’:)‘;_ (1)

For example, if Aggyyrg = 100mV for Algeg = 16MmA,

R. = 40 _ 40
® " {16mA/100mV| - 0.016 0.16 — 0.01
A0 9780

T 0.144

See the Typical Characteristics for a piot of Rg vs Ae|yrs.
Note that in order not to exceed the 20mA upper range

limit, ) must be less than 1V when Rg = « and
proportionately smaller as Rg decreases.

BIASING THE INPUTS

Because the XTR operates from a single supply, both g4
and e; must be biased approximately 5V above the
voltage at pin 7 to assure linear response. This is easily
done by using one or both current sources and an external
resistor, Ry. Figure & shows the simplest case—a floating
voltage source e';. The 2mA from the current sources
flows through the 2.5k{ value of R, and both ey and e; are
raised by the required 5V with respect to pin 7. For linear
operation the constraint is:

+4V < ey £ +6V
AV < g £ 6V

The offset adjustment is used to remove the offset voltage
of the input amplifier. When the input differential voltage
(emn) equals zero, adjust for 4mA output.

Figure 6 shows a similar connection for a resistive
transducer. The fransducer could be excited either by one
(as shown) or both current sources. Also, the offset
adjustment has higher resolution compared to Figure 5.

AL o, Zag| xTR1Y

. ,,,‘,"\:4‘ .
Rl 2 1
+ MLz — B
N 1
e Otffset
001uF ;
ot Adjust
L - 1
R, 5
° amps s
[ 2 5k0) ly = 4mA - (o 016 mﬂ ¢ ey
S 5
2mA — e T e

Figure 5. Basic Connection for Floating Voltage
Source

1mal 1mal  / ’ &

'

ey 3 fs XTR1D1
L boey

\ : g

R < e + 2|14 -~
110002 | Offsat
Adjust

E,DMIF

Alternale circuiry
shown in Figure B.

Figure 6. Basic Connection for Resistive Source

CMV AND CMR .

The XTR101 is designed to operate with a nominal 5V
common-mode voltage at the input and will function
properily with either input operating over the range of 4V to
6V with respect to pin 7. The error caused by the 5V CMV
is already included in the accuracy specifications.

If the inputs are biased at some other CMV, then an input
offset error term is (CMV ~ 5YCMRR, where CMR is in dB,
and CMRR is in V/V.
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SIGNAL SUPPRESSION AND ELEVATION

In some applications, it is desired to have suppressed zero
range {input signal elevation) or elevated zero range (input
signal suppression). This is easily accomplished with the
XTR101 by using the current sources to create the
suppression/elevation voltage. The basic concept is
shown in Figure 7 and Figure 8(a). In this example, the
sensor voltage is derived from Ry (a thermistor, RTD, or
other variable resistance element) and excited by one of
the tmA current sources. The other current source is used
to create the elevated zero range voltage. Figure 8(b}, (c),
and {d) show some of the possible circuit variations. These
circuits have the desirable feature of noninteractive span
and suppression/elevation adjustments.

Note: It is not recommended to use the optional offset
voltage null {pins 1, 2, and 14) for elevation/suppression.
This trim capability is used only to nult the amplifier's input
offset voltage. In many applications the already low offset
voltage (typicalty 20uV) will not need to be nulled at ail.
Adjusting the offset voltage to non-zero values will disturb
the voltage drift by +0.3uV/°C per 100uV or induced offset.

lg (mA)

Bt V)

= ¢
Vy = 1mA % Ry Vy = 1mA x R,
e, =1mA ¥ R; e, ImA xR,

{a} Elevaled Zerc Range (b} Suppressed Zero Range

v, %R,

Treel ol e 2mA

ey e+ Vy)
V,=2mA xR,
(d} Suppressed Zero Range

ey = (- V)
V. =2max R,
(c) Elevated Zero Range

Figure 7. Elevation and Suppression Graph

Figure 8. Elevation and Suppression Circuits

APPLICATION INFORMATION

The small size, low offset voitage and drift, excellent
linearity, and internal precision cufrent sources make the
XTR101 ideal for a variety of two-wire transmitter
applications. It can be used by OEMSs producing different
types of transducer transmitter modules and by data
acquisition systems manufacturers who gather transducer
data. Current-mode transmission greatly reduces noise
interference. The two-wire nature of the device allows
ecanomical signal conditioning at the transducer. Thus the
XTR101 is, in general, very suitable for individualized and
special-purpose applications.

10



Q‘ TEXAS
INSTRUMENTS

wwwe tl.com

XTR101

SBGS1454 ~ OCTOBER 1986 - REVISED AUGUST 2004

EXAMPLE 1

An RTD transducer is shown in Figure 9.

Given a process with temperature limits of +25°C and
+150°C, configure the XTR101 to measure the
temperature with a platinum RTD which produces 100¢2 at
0°C and 2000 at +266°C (obtained from standard RTD
tables}. Transmit 4mA for +25°C and 20mA for +150°C.

COMPUTING Rg:
The sensitivity of the RTD is AR/AT = 100(1/266°C. When
excited with a 1mA current source for a 25°C ta 150°C
range (a 125°C span), the span of epn is
1mA x {100(}/266°C) x 125"C = 47TmV = ag.

40
Alp/Aey — 0.016 7%

_ 40 _ 40 _
Rs = 16mA/47mV — 0.016A/V  0.3244 123.34

From Equation 1, Rg =

Span adjustment (calibration) is accomplished by
tnmming Rs.

COMPUTING Ry:
At + 25°C,e', = IMA(R; + AR;)
1mA[1OOQ 41009 2500}

il

266°C
1mA{109.4Q) = 109.4mV

In order to make the lower range limit of 25°C correspond
to the output lower range limit of 4mA, the input circuitry
shown in Figure 9 is used.

e|n, the XTR101 differential input, is made 0 at 25°C or:
€' anog — vV,
thus, V, = €', .0 = 109.4mV

_ Vi _109.4mv _
o= o = 1AV - 40g.40

COMPUTING Ry AND CHECKING CMV:

Al + 25°C,e’, = 109.4mV
At + 150°C,e’, = TmA(R, + AR;)

= 1mA[1OOQ + 1009 15000}

266°C
= 156.4mV

Since both e’z and V4 are small relative to the desired 5V
commeon-maode voltage, they may be ignored in computing
R; as long as the CMV is met.

- 5V _
Ry = g = 2.5k

e, min = 5V + 0.1094v
> The 4V to 6V CMV

e,max = 5V + 0.1564V . .
requirement is met.

e, = 5V + 0.1094V

R 2
Vit

11
1]

0.01pF

Figure 9. Circuit for Example 1

EXAMPLE 2
A thermocoupile transducer is shown in Figure 10.

Given a process with temperature (T4} limits of 0°C and
+1000°C, configure the XTR101 to measure the
temperature with a type J thermocouple that produces a
58mV change for 1000°C change. Use a serniconductor
diode for cold junction compensation to make the
measurement relative to 0°C. This is accomplished by
supplying a compensating voltage {Vrs) equal to that
normally produced by the thermocouple with its cold
junction (T,) at ambient. At a typical ambient of +25°C, this
is 1.28mV (obtained from standard thermocouple tables
with reference junction of 0°C}. Transmit 4mA for T4 = 0°C
and 20mA for T4 = +1000°C. Note: e)y = e2 — @4 indicates
that T, is relative to To.

L Ima

XTR101

' Thermocouple ,

o Tre !
| : / ! :
‘ ' ¥ .
: v A 0.014F '

it Ve ” 2 I—H—— [
i i . - \NV"—J— !
, i '
1 Temperature T, | | R, - 2.5k} ;

Temperalure T, = Ty |

Figure 10. Thermocouple Input Circuit with Two
Temperature Regions and Diode (D) Cold
Junction Compensation

11



XTR101

5B0R5146A - OCTOBER 1986 -~ REVISED AUGLST 2004

ﬁ‘ TExAS

INSTRUMENTS

www . ti.com

ESTABLISHING Rg:
The input full-scale span is 58mV {(Aenrs = 58mV).

Rg is found from Equation 1.
— 40
RS - amps
Alg/Aeyy — 0.016
_ 40 _ 40
16mA/58mvV — 0.016A/V 02589

= 153.9Q

SELECTING Ry:

R4 is chosen to make the output 4mA at Ty = 0°C
(Ve = —1.28mV) and Tp = +25°C (Vp = 0.6V); see
Figure 10.

Ve will be —1.28mV when Tt¢ = 0°C and the reference
junction is at +25°C. e must be computed for the condition
of Tg = +25°C to make ey = OV.

Vi gs0c = 600MV

e, poc = eoomv(z—ggﬁ) — 14.9mV

en = € =€ = Voo + V- ey

With ey = 0 and V¢ = -1.28mV,
Vi=e, +ey— Ve
= 14.9mV + OV — (- 1.28mV)
1mA(R,) = 16.18mV
R, = 16.18Q

COLD JUNCTION COMPENSATION:
A temperature reference circuit is shown in Figure 11.

The diode voltage has the form:

_ KT loooe
Vo q In s

Typically at T; = +25°C, V = 0.6V and AVR/AT = —-2mV/I°C.
Rs and Rg form a voltage divider for the diode voltage Vp.
The ‘divider values are selected so that the gradient
AV/AT equals the gradient of the thermocouple at the
reference temperature. At +25°C this is approximately
52uV/°C (obtained from a standard thermocouple table);
therefore,

ATC_AVD( R, )

‘AT AT \R, + Rq ]
52uV _ 2000uV { R,
°C = °C R, + R,

(2)

Rz is chosen as 2k{2 to be much larger than the resistance
of the diode. Solving for Rg yielas 5161

Figure 11. Cold Junction Compensation Circuit

THERMOCOUPLE BURN-OUT INDICATION

In process control applications it is desirable to detect
when a thermocouple has burned out. This is typically
done by forcing the two-wire transmitter current to either
limit when the thermocouple impedance goes very high.
The circuits of Figure 16 and Figure 17 inherently have
downscale indication. When the impedance of the
thermocouple gets very large (open) the bias current
flowing into the + input {large impedance) will cause |n to
go to its lower range limit value {about 3.8mA). If upscale
indication is desired, the circuit of Figure 18 should be
used. When T apens, the output will go to its upper range
limit value (about 25mA or higher).

OPTIONAL INPUT OFFSET VOLTAGE TRIM

The XTR101 has provisions for nulling the input offset
voltage associated with the input amplifiers. In many
applications the already low offset voltages (30uV max for -
the B grade and 60uY max for the A grade) will not need
to be nulled at all. The null adjustment can be done with a
potentiometer at pins 1, 2, and 14; see Figure 5 and
Figure 6. Either of these two circuits may be used.
NQOTE: It is not recommended to use this input offset
voltage nulling capability for elevation or suppression. See
the Signa! Suppression and Elevation section for the
proper technigues.

12



{91EXAS
INSTRUMENTS

wvw. ti.com

XTR101

SBOS146A - OCTOBER 1986 - REVISED AUGUST 2004

OPTIONAL BANDWIDTH CONTROL

Low-pass fitering is recommended where possibie ard
can be done by either one of two techniques; see
Figure 12. C; connected to pins 3 and 4 will reduce the
bandwidth with a cutoff frequency given by:

- 15.9
““ (R, +R,+R, + R.MC, + 3pF)

This method has the disadvantage of having fop vary with
R1. Rz, Ra, Ry, and it may require large values of Rz and
R4. The other method, using Cy, will use smaller values of
capacitance and is not a function of the input resistors. It
is, however, more subject to nonlinear distortion caused by
slew rate limiting. This is normally not a problem with the
slow signals associated with most process control
transducers. The relationship between C1 and feg is
shown in the Typical Characteristics.

APPLICATION CIRCUITS

G, XTR101

NOTE (1) R;and R, should be equal if used

. 2
- A ?
Internatly eucise g1 = < € pus sTace * [e cuTRUT STAGF]
Gain

Figure 12. Optional Filtering

ID
(4-20 mA)

v
- _37
NOTE: |O—(1 t e =

Voitage
fi
Refrence MC1403A

1 (0-20mA)

H

R, 125 15 - 5mA

Other convarsions are readily achievable by
changing the reference and ratio of R, to R,

Figure 13. 0-20mA Qutput Converter

13
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LM129
- 6.4V
Voltage XTR101
Ref
% L
T
+ LH
%o.om: 4.7k} ‘

Figure 14. Bridge Input, Voltage Excitation

——

ITmA

Type) ¥

5141 Rg
2002 ? XTR101

Zero
Adjust

1mA — _—’ This circut has downscale
bum-out indication,

=

Figure 15. Bridge Input, Current Excitiation

Figure 17. Thermocouple Input with Diode Cold

Junction Compensation

AAA

[1rnA 11 A
Type J E
- -+
R5

RTD 20 XTR1MM
1000 \

Adjust

/
2.5k02

This circuit has downscale
bum-put indicaticn

]

RTD
154} 11000

This circuit has upscale
bum-cut indication.

14

Figure 16. Thermocouple Input with RTD Cold
Junction Compensation

Figure 18. Thermocouple Input with RTD Cold
Junction Compensation
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XTR101

|

Vopr = IMAR,

Figure 19. Dual Precision Current Sources Operated from One Supply

Isolation
-

Barrier

i
:
1
SRRL:L,
— ! P+ wr
fH\ cg2 | Tk
8 i 10F
I v, 722 ! v+ C
) E
: 1nF
o
1
r
|
1
1
I
1

Irge

Figure 20. Isolated Two-Wire Current Loop

'l

e, XTR10A 15V
I
|
|
|
7 1ML |
O] + + 10 {
! 1ME — - -15V
12 :
15 '
|
i
|
I
25081 1ISO190 ¢ ]
. i
| +1V 1o 45V
,
] . IReFz
17 !
- 16 ! .
18 ! NOTE: {1} Can be shifted and amplified
! using ISO 100 current scurces
I
1
1
|
1
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DETAILED ERRCR ANALYSIS
The ideal output current is:

foora, = 4MA + K ey (3}

. . amps 40
where K is the span {gain) term, (0'016_\Gft_ + (R_s))

in the XTR101 there are three major components of error;

1. og = errors associated with the output stage.
2. ©5 = errors associated with span adjustment.
3. o = errors associated with the input stage.

The transfer function including these errors is:
loacrua = [4MA + ag} + K{1 + oglley + o) {4)

When this expression is expanded, second-order terms
{os, o1) dropped, and terms collected, the result is:

loactua. = [AmA + gyl + Koey + Ka, + Kag g, (5}

The error in the output current is fg acTuaL = lo IDEAL @nd
can be found by subfracting Equation 3 from Equation 5.

logrror = 0 + Ko, + Kog e (6)

This is a general error expression. The compasition of
each component of error depends on the circuitry inside
the XTR 101 and the particular circuit in which i is applied.
The circuit of Figure 9 will be used to illustrate the
principles.
Jo = losaro {7}

Os = Enonumearmr T Egpan (8)

, AVee {"1;923 )
0 = Vos + llay + Ry — gy Ry) + BSRR ¥ T CMRR (9)

The term in parentheses may be written in terms of offset
current and resistor mismatches as Igt AR + Igg' Rs.
Vosi!) = input offset voitage.
Ig1{M, igp(M = input bias current.
losit!) = input offset current.
los rTot" = output offset current error.
AR = Ry - R4 = mismatch in resistor.

AV¢c = change supply voltage between pins 7 and 8
away from 24V nominal.

PSRR{") = power-supply rejection ratio.
CMRR("} = common-rnode rejection ratio.
enonunt!! = span nonlinearity.

ESPANm = gspan equation error.

Untrimmed error = 5% max. May be trimmed to zero.
(1) These items can be found in the Electrical Characteristics.

EXAMPLE 3

See the circuit in Figure 9 with the XTR101BG
specifications and the following conditions: Rt =109.40) at
25°C, Ry = 156.4Q2 at 150°C, Ig =4mA at 25°C, |5 = 20mA
at 150°C, Rg = 12330, Ry = 1090, R, = 250¢
Rine = 10042, Vo = 0.6V, and Vps = 24V = 0.5%.
Determine the % error at the upper and lower range
values,

A. AT THE LOWER RANGE VALUE (T = +25°C)
To = logaro = + BuA

le“e

Wee 13 L -5V
PSRR ' | CMRR

0 = Vog + (g AR + 15, R,) =

AR = R, o0 = Ry = 109.4 — 109 = 0
AVge = (24 x 0.005) + 4mA(250Q + 100€2) + 0.6V
= 120mV + 1400mV + 600mY = 2120mV

e, = [2mA x 2.5kLH + (TmA x 109Q]

= 5,109V
e, = 2mA x 2.5k + i1TmA x 109.40,
= 51094V
e, + e
%i] - 5V = 0.1092v

PSRR = 3.16 x 10° for 110dB
CMRR = 31.6 x 10? for 30dB

0; = 30uV + (150nA x 0 + 20nA x 109¢) +

3.16 x 10%* * 3.16 x 109
= 30V + 2,180V + B.7pV + 3.46pV
= 42.34uV

O5 = Enyonun + Espan
= 0.0001 + O [assumes trim of Rg]
loerror = Og + Ko, + Kag ey,

_ 40 _ 40
K = 0.016 + R, ~ 0.016 + 153.90
= 0.34020F°
) valts
e = € — Vi = lgery Ryjor — laera Ry

Since Ry 2500 = Ry:

e = (lnery — Irera) Ry = 0.4pA x 1090

= 43.6uV

Since the maximum mismatch of the current references is
0.04% of 1TmA = 0.4pA:

lgerror = BuA + [0.34A/V x 42.34uV) +

(0.34A/V = 0.0001 x 43.6uV)
= BuA + 14.40uA + 0.0015uA = 20.40pA

20.40pA

18mA

0.13% of span at lower range value.

% error = x 100%

16
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B. AT THE UPPER RANGE VALUE (T = +150°C)
AR = Ry 0 = Ry = 156.4 — 109.4 = 470
AVee = 24 x 0.005 + 20mAI250Q + 1000 - 0.6V

= 7720mV
e, = 5109V
€, = 2mA x 2.5k, + (1TmA x 156.40)
= 5156V
|, — 8,
sz_ez_, 5V = 0.1325V
Uy = BpA
gy = 30UV + (150nA x 478 + 20nA x 190¢ +
7720mv_ 0.1325v
3.16 x 10% 316 x 103
= 30uV + 9.23uV + 24uv + 4.19uv
= 67.42V
ag = 0.0001

en =82~ V= lgery Ry goe — lrer2 Ry
= [1mA x 156.4€ — |1TmA x 109Q)
47my

igerror = o, + Ko, + K ag ey (11)
= BuA + [0.34A/V x 67.42pV) +
[0.34A/V x 0.0001 x 47000uV;
= 6uA + 22.92uA + 1.60pA
= 30.52uA
30.52pA

——— 0,
T6mA "~ 100%

% error =

0.19% of span at upper range value.

CONCLUSIONS

Lower Range: From Equation 10. it is observed that the
predominant error term is the input offset voltage {30uV for
the B grade). This is of little consequence in many
appiications. Vgog rr) can, however, be nulled using the
plots shown in Figure 5 and Figure 6. The result is an eror
of 0.06% of span instead of 0.13% of span.

Upper Range: From Equation 11, the predominant errors
are lgg rro (BUA), Vos gt (30pV), and lg {(150nA), max,
B grade. Both lgg and Vg can be trimmed to zero;
however, the result is an error of 0.09%, of span instead of
0.19% of span.

RECOMMENDED HANDLING PROCEDURES
FOR INTEGRATED CIRCUITS

All semiconductor devices are vulnerable, in varying
degrees, to damage from the discharge of electrostatic
energy. 3Such damage can cause perormance
degradation or failure, either immediate or latent. As a
general practice, we recommend the foillowing handling
procedures to reduce the risk of electrostatic damage:

1. Remove the static-generating materiais (such as
untreated plastic) from all areas that handle
microcircuits.

2. Ground all operators, equipment, and work stations.

3. Transport and ship microcircuits, or products
incorporating rmicrocircuits, in static-free, shielded
containers.

4. Connect together all leads of each device by means
of a conductive material when the device is not
connected into a circuit.

3. Control relative humidity to as high a value as practical
(50% recommended).
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PACKAGING INFORMATION
Orderable Device Status " Package Package Pins Package EcoPlan® {ead/Ball Finish MSL Peak Temp ¥
Type Drawing Qty ] _
XTR101AG NRND CDIP SB JD 14 27 Green (RoHS & Call Tt N/ A for Pkg Type
no Sb/Br)
XTR101AP ACTIVE PODIP N 14 25 Green(RoHS & CUNIPDAU N/Afor Pkg Type
no Sh/Br) B
XTR1G1APG4 ACTIVE PDIP N 14 25 Green(RoHS & CUNIPDAL N/A for Pkg Type
no Sb/Br)
XTR10D1AL ACTIVE SGiC DW 16 48 Green (RoHS & CUNIPDAU Level-3-260C-188 HR
no Sb/Br) .
XTR101AUMK ACTIVE SQIC DW 16 1000 Green (RoHS3 & CUNIPDAU Level-3-260C-168 HR
no ShiBr) .
XTR101AUMKG4S ACTIVE SQiIC DW 16 1000 Green (RoHS & CU NIPDAU Level-3-260C-168 HR
no Sk/Br) '
XTR101AUGY ACTIVE SQIC oW 15 48  Green{RoHS & CU NIPDAU Level-3-260C-168 HR
no Sh/Br}
XTR101BG NRND CDIP SB JD 14 27 Green (RoHS & Call Tt N/ A for Pkg Type
no Sb/Br)

M The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY': Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Davice is in praduction 1o suppart existing customers. but Tl does not recommend using this part in
a new dasign.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned aco-friendly classification: Pb-Free (ReHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
hitp:/Awww ti.comfproductcantent ifor the tatest availability information and additional product content detaifs.

TBD: The Pb-Fres/Green conversion plan has not bean defined.

Pb-Free (RoHS): Tl's terms "Lead-Free” or "Pb-Free” mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered

at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS

compatible} as defined above.
Green (RoHS & no Sb/Br): Tl defines "Green” to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimany (Sh) based flame

retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

3 M8l Peak Temp. — Tha Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the dale that it is
provided. T! bases its knowledge and belisf on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway o better integrate information from third parties. Ti has taken and continues fo take
reasonable steps to provide representative and accurate information but may nat have conducted destructive testing ar chemical analysis on
incoming materials and chemicals. T) and TI suppliers consider certain information to be proprietary, and thus CAS numbers and ather iimited
information may not be available for release.

In no event shall Ti's liability arising out of such information exceed the total purchase price of the T1 part{s) at issue in this document sold by T
to Customer on an annual basis. -

Addendum-Page 1



MECHANICAL DATA

JD (R—CDIP-T14)

CERAMIC SIDE-BRAZE DUAL—IN—LINE

P 0.770 (19,56; N
A 2690 {17,53) o
14 a
% SPS Y Y P o W S s X T
0.310 {7.87)
8.280 (7.11) @
v
e T o T T :
Arec 1 7
0.060 (1 52) 0.325 (8,26)
D.010 {0,2%) A90n 17 19,
0.038 {0,97) *’ P" FM'N 0.290 (7,37)
¥
’'y
Base 0.175 {4,45)
Plane \_ {705 (2,67)
Seating ‘T—X—
Plane |
0175 (4,45) i
0,125“'(3,15) l
0.095 (2,41) ‘,/ '4, —15@ i
0.030 (0,76} | 0.055 {1,40) ’ 0.}0) I
002 (0,53) 0.025 {0,64) i 0008 (0 20y
o5 (038 1T — 0300 (1.62) ) —»|
4040086-3/F 07/03
NOTES: A All linear .dimgnsion‘s ore in inches (n_'nillimeterg}. G Body width does not include particles of
B. This drqmng‘m su_b]ect' to change without notice. packing materials.
C. Contralling dimension: inch. N H. A wvisual index feature must be located within the
D. Leads within 0.005 (0,13} radius of true position {TP) at cross-halched areq.
gage plane with maximum material condition and unit installed.
E  Angle opplies to spread leads prier to installation.
F Cutlines on which the sealing plane is coincident with the

plane (stondoff = (), terminais lead standoffs are not required,

and lead shoulder may equal lead width aleng any part of the
lead obove the sealing/base plane.

B Texa
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www.ti.com



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—-IN—-LINE PACKAGE
16 PINS SHOWN
le . PINS **
A > .
- 14 6 ’ 8 0
16 ’ 0775 1 0775 | 0820 | 1060
! . Wi . L
W ste WAl ahe W e W et Wt o AoMAC Gaen | ase) | 2197 | (26.92)
0.260 (5.50) ; 0.745 : 0.745 ’C',ESO\ rg 9?0\
) 0290 (E.10) ACMING g4 | (182) | (259) | (2388,
M5-00 - ‘
R gy e g e e e g g A VARIATION AR 8e AC AD
1 8 '
J £.070 (1,78) A
0.045 {1,14)

0.045 (1.4 0.325 (B.26)
» .
r* 0_(_)5.030 (o78) A 0.020 (051} MIN LR
] l T r'_ 1 0.015 {0,38)
== Y
j\ 0,200 {5,08) MAX { \— Tﬁouqe Flane
v ¥ $ Seating Plane | L——]

T

T
|+
I

t 0.125 (3,18) MIN [ 0.010 (0,25} NOM
0.190 2,54 AJ 0.430 (10.92) MAX L
0.021 {0.53
50 0,38 ’ .
[4]0.010 (0,25)@)] / \
[} }

N /’ 14/18 Pin Only
- 20 Pin vendor option @

4040049,/E  12/2002

NOTES: A Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice,

& Falls within JEDEC MS—001, except 18 and 20 pin minimum body ienglh (Dim A).
[& The 20 pin end fead shoulder width is a vendor cption, either half or full widih.
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MECHANICAL DATA

DW (R—-PDSO-G16) PLASTIC SMALL—-OUTLINE PACKAGE
y 0.413 (10,50} R
0.398 (1C,10) "
16 ] 9
"ARAAARNA i
|
N 0.419 (10,63)
0.393 (9,97}
\ 0.299 (7.60) ’
\ 0291 (7.20)

/QHHHHHHH

‘ 0.020 (0,51)
J 0.050 (1,27 J L
Index Area LE O 012 (O m

0010 {0,75) ()

{ 1

f \ \

niniwininlnlai T L
0.104 {2.65) Max _f 0.012 (0.50)

0.004 {(010)

0.013 {0.33)
0.008 (0,20)1

Gauge Plane —{ - .

5
' (]0.004 {0,310)
A
?

Seating Plane
0010 {0,25)

4040000-2/F 06/2004

NOTES: A, Al linear dimensions ore in inches {millimeters).
B.  This drawing is subject to change withaut natice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0.15).
D

. Falls within JEDEC MS-013 voriation AA.

{
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections. modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is curent and complete. All products are sold subject to Tl's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl wamants performance of its hardware products to the specifications applicable at the time of sale in
accordance with T's standard warranty. Testing ard other quality control technigques are used to the extent Tl
deems necessary to support this wamanty. Except where mandated by government requirements. testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsibie for
their products and appiications using T! components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property nght relating to any combination, marhine, or process
in which Tl products or services are used. Information published bty Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual proparty
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in T| data books or data sheets is permissible orly if repreduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with atteration is an unfair and deceptive business practice. Tt is not responsible or liable for
such altered documentation.

Resale of Tl producis or services with statements different from or beyond the parameters stated by TI for that
product or service voids all express and any implied warranties for the associated Tl product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments procducts and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www. ti,com/audio

Data Converlers dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control’ www.ti com/digitalcontrol

Logic logic.ti.com " Military © www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.1i.com/opticalnetwork

Microcontrotlers microcontroller.ti.com Security www.ti.com/security

Low Power Wireless www.ti.com/pw Telephony www.ti.com/telephony
Video & Imaging www:ti.comivideo
Wireless www.ti.com/iwireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265

Copyright © 2006, Texas Instruments Incorporated



Structure and Operation

Section 1-3

1-1 CPM2A Features and Functions
1-1-1 CPM2A Features

The CPM2A PCs incorporate a variety of features in a compact Unit, including
synchronized pulse control, interrupt inputs, pulse outputs, analog settings, and
a clock function. Also, the CPM2A CPU Unit is a stand-alone Unit that can han-
dle a broad range of machine control applications, so it is ideal for use as a built-
in control unit in equipment.
The fuli complement of communications functions provide communications with
personal computers, other OMRON PCs, and OMRON Programmable Termi-
nals. These communications capabilities allow the user to design a low-cost dis-
tributed production system.

The CPU Unit centains 20, 30, 40, or 66 O points

and Expansion I/Q Units can be added to provide a

total I/C capadity of up ta 120 I/O poinls. Analog IO

Units, Temperature Sensor Units, and CompoBus/S
/O Link Units can also be connected.

Peripheral Port RS-232C Por

Programming Devices are compatible with This pori can be used for a Host Link,
other models of CMRON PCs. This porl no-protocol, 1:1 PC Link, or 1:1 NT Link
can also be used for Host Link or no-proto- communications.

col communications.

Basic Functions
CPU Unit Variations

Expansion /O Units

Analog I/O Units

Temperature Sensor
Units

The CPM2A PCs are one-piece PCs with 20, 30, 40, or 60 buiit-in 11O terminals.
There are 3 types of outputs available (relay outputs, sinking transistor outputs,
and sourcing transistor outputs) and 2 types of power supplies available
(100/240 VAC or 24 VDC).

Up to 3 Expansicon 1/O Units can be connected to the CPU Unit to increase the
PC’s /O capacity to a maximum of 120 1/O points. There are 3 types of Expan-

_sion /O Units available: a 20-point IO Unit, an B-point Input Unit, and an 8-point

Output Unit. The maximum I/ capacity of 120 IO points is achieved by con-
necting three 20-point I/O Units to a CPU Unit with 60 built-in /O terminals.

Up to 3 Analog I/0Q Units can be connected to provide analog inputs and outputs.

Each Unit provides 2 analeg inputs and 1 analog output, so a maximum of 6 ana-

log inputs and 3 analog outputs can be achieved by connecting 3 Analog VO

Units. (Time-proportional contro! can be performed by combining the analog 11O

points with the PID(—) and PWM(~-} instructions.)

« The analog input range can be setto 0 to 10 VDC, 1 to 5 VDC, or 4 to 20 mA
with a resolution of 1/256. (The open-circuit detection function can be used
with the 1 to 5 VDC and 4 to 20 mA settings.)

» The analog output range can be set to O to 10 VDC, -10 to 10 VDC, or4 to
20 mA with a resolution of 1/256.

A Temperature Sensor Unit can be connected to provide up to 6 inputs for tem-
perature input from sensors, such as thermocouples or platinum resistance
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CompoBus/S I/O Link
Units

Share Programming
Devices

thermometers. The PID{(—) instruction can be used with a Temperature Sensor
Unit for easy temperature monitoring.

CompoBus/S /0 Link Units can be connected to make the CPM2A a Slave De-
vice in a CompoBus/S Network. The /O Link Unit has 8 input bits {internal) and
8 output bits (internal).

The CompoBus/S Network provides distributed CPU control based on a "PC +
compact PC” configuration, which is an improvement on the earlier distributed
I/O control based on a "PC + remote I/O" configuration. The distributed CPU
control makes equipment modular, so designs can be standardized, special
needs can be addressed, and modules can be replaced easily in the event of a
breakdown.

CompoBus/S Masier Unit
Master PC / {or SRM1 CompoBus/S Master Control Unit)
7

CPM2A (Siave) CompoBus!/S /0O Link Unit

$ / -

| CompoBus/S
Distributed CPU control

The same Programming Devices, such as Programming Consoles and Support
Software, can be used for the C200H, C200HS, C200HX/HG/HE, CQM1,
CPM1, CPM1A, CPM2C, and SRM1 {-V2) PCs, so existing ladder program re-
sources can be used effectively.

Built-in Motor Control Capability

Synchronized Pulse
Control
{Transistor Qutputs Only)

High-speed Counters and
Interrupts

Easy Position Control
with Pulse Qutputs
{Transistor Qutputs Only)

Synchronized pulse control provides an easy way to synchronize the operation
of a peripheral piece of equipment with the main equipment. The output pulse
frequency can be controlled as some muitiple of the input pulse frequency, al-
lowing the speed of a peripheral piece of equipment (such as a supply conveyor)
to be synchronized with the speed of the main piece of equipment.

CPM2A

Encoder Motor driver fotor

Pulses are oultput as a fixed multiple of the input frequency.

The CPM2A has a total of five high-speed counter inputs. The one high-speed
counter input has a response frequency of 20 kHz/5 kHz and the four interrupt
inputs (in counter mode) have a response frequency of 2 kHz.

The high-speed counter can be used in any one of the four input modes: differen-
tial phase mode (5 kHz), pulse plus direction input mode (20 kHz), up/down
pulse mode (20 kHz), or increment mode (20 kHz). Interrupts can be triggered
when the count matches a set value or falls within a specified range.

The interrupt inputs (counter mode) can be used for incrementing counters or
decrementing counters (2 kHz) and trigger an interrupt (executing the interrupt
program) when the count matches the target value.

CPM2A PCs with transistor outputs have two outputs that can produce 10 Hz to
10 kHz pulses (single-phase outputs).

When used as single-phase pulse cutputs, there can be two outputs with a fre-
quency range of 10 Hz to 10 kHz with a fixed duty ratio or 0.1 to 999.9 Hz with a
variable duty ratio (0 to 100% duty ratio).
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When used as pulse plus direction or up/down pulse outputs, there can be just
one output with a frequency range of 10 Hz o 10 kHz.

High-speed Input Capabilities for Machine Control

High-speed Interrupt There are four inputs used for interrupt inputs (shared with quick-response in-

Input Function puts and interrupt inputs in counter mode) with a minimum input signal width of
50 us and response time of 0.3 ms. When an interrupt input goes ON, the main
program is stopped and the interrupt program is executed.

Quick-response Input There are four inputs used for quick-response inputs {shared with interrupt in-

Function puts and interrupt inputs in counter mode) that can reliably read input signals
with a signal width as shoit as 50 us.

Stabilizing Input Filter The input time constant for all inputs can be set to 1 ms, 2 ms, 3 ms, 5 ms,

Function 10 ms, 20 ms, 40 ms, or 80 ms. The effects of chattering and externai noise can

be reduced by increasing the input time constant.

Other Functions

Interval Timer Interrupts The interval timer can be set between 0.5 and 319,968 ms and can be set to gen-
erate just one interrupt (one-shot mode) or periodic interrupts (scheduled inter-
rupt mode).

Analog Settings There are two controls on the CPU Unit that can be turned to change the analog

settings (0 to 200 BCD) in IR 250 and IR 251. These cantrals can be used to eas-
ily change or fine-tune machine settings such as a conveyor belt's pause time or
feed rate.

Calendar/Clock The built-in clock {accuracy within 1 minute/month} can be read from the pro-
gram to show the current year, month, day, day of the week, and time. The clock
can be set fram a Programming Device (such as a Programming Console) or the
time can be adjusted by rounding up or down to the nearest minute.

Long-term Timer TIML{—) is a long-term timer that accommadates set values up to 99,990 sec-
onds (27 hours, 46 minutes, 30 seconds). When combined with the SECONDS
TO HOURS conversion instruction (HMS{—)), the long-term timer provides an
easy way to control equipment scheduling.

Analog PID Control The PIG(—) instruction can be used with an Analog IO Unit to control analog
V0.



SECTION 2
Unit Specifications and Components

This section provides the technical specifications of the Units that go together to create a CPM2A PC and deseribes the nunn
components of the Units.

2.1 Bpecifications .. ... ...
2-1-1  Generat Specifications of CPU Units ... ... .. . .. ... .. ... .
2-1-2 Characteristics ... ... .. ...
2-1-3 TOSpecifications . ... ...
-2 UnitComponents ............ ...
2-2-1 CPUUnit Components ... ... ..ot
2.2.2 Expansion /O Unit Components ... ... ..o o .
2-2-3  Analog I/O Unit Components ... ............ .. ... . ... .. ... .. ...,
2-2-4  Temperature Sensor Unit Components ... _............ .. ... e
225 CompoBus/S I/O Link Unit Components . ... ... ... ... ... ... ..
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2-1

Specifications

2-1-1 General Specifications of CPU Units

CPU Units with CPU Units with | CPU Units with

Item CPU Units with
20 /O points 30 1/O points 40 1/0 points 60 /{0 points

Supply voltage | AC power 100 to 240 VAC, 50/60 Hz

DC power 24 vDC
Operating AC power 85 o 264 VAC
voltage range ' n power 20.4 10 26.4 VDC
Power AC power 60 VA max.
consumplion  I'pe power 20 W max.
Inrush current | AC power i 60 A max.

DC power 20 A max.
External power SUE)E)ly vollagg— 24 VDC
?:Epg)wer Output 300 mA: Use for input devices only. Cannot be used to drive outputs.
supplies only) | 2P {When the external power supply provides an overcurrent or is short circuited, the

external power supply voltage will drop and PC operation will stop.}

Insulation resistance

20 MQ min. {at 500 VDC) between the external AC terminals and protective earth
terminals -

Dielectric strength

2,300 VAC 50/60 Hz for 1 min between the external AC and protective earlh
terminals, leakage current: 10 mA max.

Noise immunity

Conforms to IEC6100-4-4; 2 kV (power lines)

Vibration resistance

10 to 57 Hz, 0.075-mm amplitude, 57 to 150 Hz, acceleration: 9.8 m/s?in X, Y, and Z

directions for 80 minutes each
{Time coefficient; B minutes x coefficient factor 10 = total time BQ minutes)

Shock resistance

147 mis? three times each in X, Y, and Z directions

Ambient temperature

Operating; 0° to 55°C
Sterage: —20° to 75°C

Humidity

10% to 90% (with no condensation)

Atmosphere

Must be free from corrosive gas

Terminal screw size

M3

Power interrupt time

AC power supply: 10 ms min.

DC power supply: 2 ms min,

(A power interruption occurs if power falls below 85% of the rated vollage for longer
than the power interrupt time, )

CP.U Unit AC power 650 g max. 1 700 g max. 800 g max. 1,000 g max.
weight DC power 550 g max. 600 g max. 700 g max. 900 g max.
Expansion /O Unit weight Units with 20 1/0O points: 300 g max.
: Units with 8 output points: 250 g max.
Units with 8 input poirs: 200 g max.
Expansion Unit weight Analog /O Units: 150 g max.
Temperalure Sensor Units: 250 g max.

CompoBus/S /O Link Units: 200 g max.
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2-1-2 Characteristics

Iltem

Specification

Cantrol method

Stored program method

1O control method

Cyclic scan with direc} output (Immedialé- refreshing can be performed with IORF(Q?).)

Programming language

Ladder diagram

instruction length

1 step per instruction, 1 to 5 words per instructicn

Instructions

Basic instructions: 14
Special instructions: 105 instructions, 185 variations

Execution time

Basic instructions:  0.64 us (LD instruction)
Special instructions: 7.8 ps (MOV instruction)

Program capacity 4,096 words

Max. YO | CPU Unit only 20 points 30 points 40 poirii:s_ 60 points 7

capacity [with Expansion | 80 points max. 90 points max. 100 points max. 120 points max.
I¥O Units

Input bits IR 00000 to IR 00915 (Words not used for input bits can be used for wark bits.)

Output bits IR 01000 to IR 01915 (Words not used for output bits can be used for work bits.) T

Work bits 928 bits: IR 02000 to IR 04915 and IR 20000 to (R 22715

Special bits (SR area)

448 bits: SR 22800 to SR 25515

Temporary bits (TR area)

8 bits (TR0 to TR7)

Holding bits (MR area)

320 bits: HR 0000 to HR 1915 {(Words HR 00 1o HR 19)

Auxiliary bits (AR area)

384 bits: AR 0000 to AR 2315 (Words AR 00 to AR 23)

Link bits {LR area)

256 bits: LR 0000 to LR 1515 (Words LR 00 to LR 15)

Timers/Counters

256 timers/counters (TIM/CNT 000 to TIM/CNT 255)

1-ms timers: TMHH(—)

10-ms timers; TIMH(15)
100-ms timers: TIM

1-8/10-s timers: TIML{—)
Decrementing counters: CNT
Reversible counters: CNTR{12)

Data memary

Read/Write: 2,048 words (DM 0000 to DM 2047)
Read-only: 456 words (DM 6144 to DM 6599)
PC Setup: 56 words (DM 6600 to DM 8655)

*The Error Log is contained in DM 2000 to DM 2021.

Interrupt processing

External interrupis: 4
(Shared by the extermal interrupt inputs (counter mode) and the quick-response inputs.)

Interval timer interrupts

1 (Scheduied Interrupt Mode or Single interrupt Mode)

High-speed counter

One high-speed counter: 20 kHz single-phase or 5 kHz two-phase (linear count method)
Counter interrupt: 1 {set value comparison or set-value range comparson)

Interrupt inputs
(Counter mode)

Four inputs (Shared by the external interrupt inputs (counter mode) and the
quick-response inputs.)
Counter interrupts: 4 (Shared by the external interrupt inputs and quick-response inputs. )

Pulse ocutput

Two points with no acceleration/deceleration, 10 Hz to 10 kHz each, and no direction

control,
One point with trapezoid acceleration/deceleration, 10 Hz to 10 kHz, and direction controf,

Two points with variable duty-ratio outputs.
(Puise outputs can be used with transistor outpuis only, they cannot be used with relay
outputs.)

Synchronized pulse control

One point:
A pulse output can be created by combining the high-speed counter with pulse outputs
and multiplying the frequency of the input pulses from the high-speed counter by a fixed

factor.
{This output is possible with transistor outputs only, it canniot be used with relay outputs.}

Quick-response inputs

Four points (Min. input pulse width: 50 us max.)

Analog controls

2 controls, setting range: 0 to 200
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item

Specification

Input time constant
(ON response time =
QOFF response time)

Can be set for all input points,
(1 ms, 2 ms, 3ms, 5ms, 10 ms, 20 ms, 40 ms, or 80 ms)

Clock function

Shows the year, month, day of the week, day, hour, minute, and second.
(Backed up by the battery.)

Communications functions

Built-in peripheral port;
Supports Host Link, peripheral bus, no-protocol, or Pragramming Console connections.

Built-in RS-232C port:
Supports Host Link, no-protocel, 1:1 Slave Unit Link, 1:1 Master Unit Link, or 1:1 NT Link

connections.

Functions provided by
Expansion Units

Analog I/0 Unit: Provides 2 analog inputs and 1 analog output.

Temperature Sensor Unit: Provides up to 6 thermocouple or platinum resistance
thermometer inputs, :

CompoBus/S 10 Link Unit: Provides 8 inputs and 8 outputs as a CompoBus/S Slave.

Memory protection
{See notes 1 and 2.)

HR area, AR area, program contents, read/write DM area contents, and counter values
maintained during power interruptions.

Memory backup
{See notes 1and 2.)

Flash memory:

Program, read-only DM area, and PC Setup

Battery backup:

The read/write DM area, HR area, AR area, and counter values are backed up by a
battery. (Battery life is approximately 5 years at 25°C.)

Self-diagnostic functions

CPU Unit failure (waichdog timer), I/O bus error, battery error, and memery failure

Program checks

No END instruction, programming errors (checked when operation is starled}
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Note

1. The DM area, HR area, AR area, and counter values are backed up by the
CPU Unit's built-in battery. If the battery is discharged, the contents of these
areas will be lost and the data values will revert to the defaults.

2. The contents of the program area, read-only DM area (DM 6144 to
DM 8599), and PC Setup (DM 6600 to DM 6655) are stored in flash
memory. The contenis of these areas will be read from flash memory the
next time the power is turned ON, even if the backup battery is discharged.
When data has been changed in any of these areas, write the new values to
flash memory by switching the CPM2A to MONITOR or RUN mode, or by
turning the power OFF and then ON again.
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2-1-3 /O Specifications

CPU Unit Input Specifications

Item Inputs Specification

Input voltage All 24 VDG *10%/ 420,

input impedance | INOOOOO to INODOO1 | 2.7 k(2 ]
INOOQO2 to INOOQOS | 3.9 k2
INOQOO7 and up 4.7 k)

Input current INCOOOO to INOOOO1 ;| B mA typical
INOO0O2 to INOOOO6 | 6 mA typicai
INODDO7 and up 5 mA typical o

ON voltage/current

INOGOOO to INQOOO1

17 VDC min., 5 mA

INO0OOG2 and up

14.4VDC min., 3 mA

OFF voltage/current

Al

5.0 VDC max., 1T mA

ON delay

All

1 to 80 ms max. Default: 10 ms"(_Sé'e note.)

OFF delay

All

Circuit configuration

INOOOOO to INOOOD1

1 to 80 ms max. Default: 10 ms (See note.)
Input LED

": i 2?k£1 0.01 uF
G g

COM - 680 2

Internal
CIrcuits

--ilr—-

INQ00O2Z to INDOOOE

IN

—(¥ Input LED m
i—i '} 39kq !
iNf

7500 ! -

internal
circuits

INOOOO7 and up

thput LED

1 47kl L]

1 Tr--
_I 750u§ S I

COM , .

Intarnal
sHoLItS

44;_

L

Note The input time constant can be setto 1, 2, 3, 5,-10, 20, 40, or 80 ms in the PC

Setup.

High-speed Counter (nputs
fnputs INODDOQ through INOD0O2 can be used as high-speed counter inputs, as
shown in the following table. The maximum count frequency is 5 kHz in differen-
tial phase mode and 20 kHz in the other modes.

Input Function
Differential phase mode Pulse plus direction Up/down input mode Increment mode
input mode
INOOOOO | A-phase pulse input Pulse input Increment pulse input Increment pulse input
INOOOO1 | B-phase pulse input Direction input Decrement pulse input Normal input
INOQQOU2 | Z-phase pulse input or hardware reset input
(INODOO2 can be used as a normal input when it is not used as a high-speed counter input.)
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Pulse ptus direction input mode, Up/down input

The minimum puise widths for inputs INO0000 {A-phase input) and INODOOT (B-
phase input) are as follows:

Differential phase mode

mede, Increment mogde

100 us min, -

- 50 s min. —
ON e g e e [t
IR RN T OFF ’ -

3

ON oo
Phase B o f
OFF

12.5us 12.5us
min, min.

Ti1T2T3T4: 12,5 us min.

The minimum pulse width for input INOO002 (Z-phase input) is as follows:

50 us min.
ON

h.
Phase Z OFF

FEF

— 5008

men.

Interrupt Inputs

Inputs INOOOO3 through INOO0OOE can be used as interrupt inputs (interrupt input
mode or counler mode) and quick-response inputs, The minimum pulse width
for these inputs is 50 us,

Expansion I/O Unit Input Specifications

Item

Specification

Input voltage

24 VDC *10%/ e,

Input impedance 4.7kQ

Input current 5 mA typical

ON voltage 14.4 VDC min.

OFF voltage 5.0 VDC max.

ON delay 1 to 80 ms max. Defauit: 10 ms (See note.)
OFF delay 1.to 80 ms max. Default: 10 ms (See note.)

Circuit configuration

IN - 4

_—{ o Input LED l .

§ v AT ki) )

IN I Tz E Internal
750 L % : o } circuits
[ e

COM '

r
b
F3

Note The input time constant can be setto 1, 2, 3, 5, 10, 20, 40, or 80 ms in the PC
Setup.

&Caution Do not apply voltage in excess of the rated voltage to the input terminal. it may
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result in damage to the product or fire,
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CPU Unit and Expansion /O Unit Output Specifications

Relay Cutputs

Item Specification
20CDR-() | 30CDR- | 40CDR- | | 60CDR- | 8ER | 20EDR1
Max. switching capacity 2 A, 250 VAC {coso = 1)
2A, 24 VDC
{4 Alcommon)
Min. switching capacity 10 mA, 5VvDC
Service life of relay Electrical: 150,000 operations {24-VDC resistive load)
(See note.) 100,000 operations {240-VAC inductive load, coso = 4)
Mechanical: 20,000,000 operations
ON delay 15 ms max.
OFF delay 15 ms max.

Circuit configuration

~ Qutput LED

]

1
e bl
internal ' 1
| circuits L; L - H
1 COM  Maximum
I_ 250 VAC: 2 A
- - - 24VDC: 2 A

Note The service life of relay output contacts shown in the table assumes the worst

conditions. The following graph shows the results of OMRON's service life tests
at a switching rate of 1,800 times/hour.

=

120 VAC, resistive load

300 . T 24 VDC, 1= 7 ms
Life (x 104) 200 = 7 120 VAC, cosg = 0.4 ]
PN LN "/ 240 VAC, cos¢ = 0.4
\‘ ) é 24 VDCr240 VAC, rasistive load
50 e AL
4 -
10 [ -
20 . \\ ~
"~ N

10 N

5

Switching rate: 1,800 times/hour
3
01 02 03 0507 1 2 3 s

Contact current {A}
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Transistor Qutputs {Sinking or Sourcing}

Item Specification
26CDT-D 30CDT-D 40CDT-D 60CDT-D BET 20EDT
20CDT1-D 30CDT1-D 40CDT1-D 60CDT1-D 8ET1 20EDT1
Max. QUT01000 and OUT01001: 4.5 ta 30 VDC, 0.2 Adoutput (See note 1.} 24 VDG *10%] g4,
Swiehind | OUT01002 and up: 4.5 0 30 VDG, 0.3 Aloutput 0.3 Afoutput
pacly 0.8 Alcomman | 0.8 Alcommon | 0.8 A/common | 0.8 Alcommen | 0.9 A/lcommon | 0.9 A/common
1.6 A/Unit 2.4 A/Unit 3.2 A/Unit 4.8 AsUnit 1.8 A/Unit 1.8 A/Unit
(See note 2.) {See note 2.} (See note 2.) {See note 2.) (See note 2.}
Leakage | 0.1 mA max.
current
Residual | 1.5 V max.
voltage
ON QUT01000 and QUTO1001: 20 ps max. 0.1 ms max.
delay QUT01002 and up: 0.1 ms max.
OFF QUTO01000 and QUTO1001: 40 ps max. for 4.5t0 26.4 V, 10 ta 100 mA 1 ms max.
delay 0.1 ms max. for 4.5ta 30 V, 10 to 200 mA (24 VDCH10%)_g0,
OUT01002 and up: 1 ms max. 510 300 mA)
Fuse 1 fuse/output (cannot be replaced by user}) 1 fuse/comman
{cannot be
; replaced by user)
Circuit Sinking Outputs Sourcing Cutputs
t(?onﬁgura {OuwpylED | Outp@LED
1on r—u——l |_,._|
¥ ]
intemal Intemnal
circuits circuits
L] ]
L-_-—-— |—-—-——------—-—IOUT

34

Note

&Caﬁtion

1. When using OUT01000 or GUTO1001 as a pulse cutput, connect a dummy
resistor as required to bring the load current between 0.01 and 0.1 A_ If the
load current is below 0.1 A, the ON-lo-OFF response time will be shorter and
high-speed pulses (source-type transistor cutputs) will not be output. If the
load current is above 0.1 A, the transistor will generate more heat and com-
ponents may be damaged.

2. The total for OUT01000 to OUT 01003 must be 0.8 A maximum. If the ambi-
ent temperature is maintained below 50 °C, however, up to 0.9 A/common
an be used. '

Do not apply voitage in excess of the maximum switching capactty to an output
termlnal It may result in damage to the product or fire.
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2-2 Unit Components

2-2-1 CPU Unit Components

CPU Units with 20 or 30 I/O Terminals

2. Funclional ground terminat i waeaeneee - 3 Protective ground terminal

(AC power supplies only}
1. Power supply inpul terminals —ee- O 5. Input terminals
A X i, e o L e e 3 -
{

I 1L

a )| M ; —
dERRRRRRRIERR]
10. Analog controls " S @"@"@H@ 8 Input indicators
~ T . --{0CH only for
LI, - 20-paint CPU Units)

_ . 12. RS-232C port

L T O B I )
L&) LE)
TR R L L L RN
IR EREE] e
CH @01 0z W W0
omrRon SYSMAC CPM2A
W PWR S RUN S COMM @8 1 ERRIJEALM

J “—1"7 15 Expansion

L]
connecior cover

.N80
WOCK o0 01 A 93 &4 0F 08 01

11. Peripheral Port ssew o
HcH o or 020X .

HvDC B30V, 1ecH ™, PORT ;:» = =13, Communications
Switch
7. PC Status Indicators PERHPRERAL it L
o - J’Q 117~""=9. Qutput indicators
4 rh F—— {10CH only for
14. Battery compartment o 20-pornt CPU Units)
g ‘
g nE O

ramre avitema e,

4. Extemal Power supply terminals [

(AC power supplies onty) 6. Qutput terminals

CPU Units with 40 I/O Terminals

EIIiIIll!lliﬂ
-tEITRRIREENR

5 SMAC L Pl
o v SO @) G

3s
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CPU Unit Component Descriptions

36

1,2 3.

1. Power Supply Input Terminals

Connect the power supply {100 to 240 VAC or 24 VDC) tc these terminals.

. Functional Ground Terminal ()

Be sure to ground this terminal (AC-type PCs only) to enhance immunity to
noise and reduce the risk of electric shock.

. Protective Ground Terminal (@)

Be sure to ground this terminal to reduce the risk of electric shock.

. External Power Supply Terminals

CPM2A PCs are equipped with these 24-VDC power output terminals to
supply power to input devices. (AC-type PCs only.}

. Input Terminais

Connects the CPU Unit to external input devices.

. Output Terminals

Connects the CPU Unit to external output devices.

. PC Status Indicators

These indicators show the operating status of the PC, as shown in the fol-
lowing table.

Indicator Status Meaning
PWR ON Power is being supplied to the PC.
(green) OFF Power isn't being supplied to the PC.
RUN ON The PC is operating in RUN or MONITOR mode.
(green) QOFF The PC is in PROGRAM mode or a fatal error has
occurred.
COMM Ftashing | Data is being transferred via the Peripheral port or
(yellow) RS-232C port.
OFF Data isn't being transferred via the Peripheral port
or R§-232C port.
ERR/ALARM | ON A fatal error has occurred. (PC operation stops.)
(red) Flashing | A non-fatal error has occurred. {PC operation
continues.)
OFF Indicates normal operation.

. input Indicators

The input indicators are lit when the corresponding input terminal is ON. The
indicators are lit during I/O refreshing.
When a fatal error occurs, the input indicators change as follows:

Fatal error Input indicators
CPU Unit error, 1/O bus error, Tum OFF. -
or too many IO Units - - o
Memory error or FALS {fatal The indicators wili change with the status of
system) error . the input signal, but input status will not be
| updated in memory.

Note a) When interrupt inputs are used in interrupt input mode, the indica-
tor may not light even when the interrupt condition is met if the in-
put is not ON long enough.

b) When high-speed counters are used, the input indicator may not
light if the input pulse is too fast. -

. Output Indicators

The output indicators are lit when the comresponding output terminal is ON.
The indicators are lit during I/O refreshing. When pulse outputs are being
used, the indicator will remain lit continuously while the putses are being out-
put.
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10.

11.

12.

13.

OFF

(Factory-set to OFF}

14,

15.

Analog Controls

Turn these controts to change the analog settings (0 to 200) in IR 250 and
IR 251.

Peripheral Port

Connects the PC to a Programming Device (including Programming
Consoles), host computer. or standard external device.

RS-232C Port

Connects the PC to a Programming Device (excluding Programming
Consoles), host computer, Programmable Terminal, or standard external

device.

RS-232C Port Pin Allocation
o
Fe 1 o, ! 65V
b 2 'f o 7
oo 9 585G
crss YU

Communications Switch

This switch selects whether the Peripheral port and RS-232C port will use
the communications settings in the PC Setup or the standard settings.

OFF !The Peripheral port and RS-232C port operate according to the
communications setlings in the PC Setup, except for a Programming
Console connected to the Peripheral port.

ON i-'T'herPeripheraI port and RS-232C port operate according to the
'standard communications settings, except for Programming Consoles
fconnected to the Peripheral port.

Note This switch's setting has no effect on communications with a Pro-
gramming Consocle connected to the Peripheral port. It affects the
RS-232C port.

Battery

This battery backs up memory in the CPU Unit and is connected when the
Unit is shipped.

Expansion-Connector

Connects the PC's CPU Unit to an Expansion ¥O Unit or Expansion Unit
{Analog I/Q Unit, Temperature Sensor Unit, or CompoBus/S I/O Link Unit).
Up to 3 Expansion Units or Expansion /O Units can be connected to a CPU
Unit.

Note If an NT-ALOO1 is connected to the CPM2A's RS-232C port, only one
Expansion Unit or Expansion /O Unit can be connected to the CPU
Unit because the NT-ALOO1 draws its 5-VDC power from the CPU
Unit. .
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2-2-2 Expansion I/0O Unit Components
Expansion /O Unit with 20 I/O Terminals

I i T Input terminals

e 3. input indicators

. l_‘,.-nb-‘"'"

1 e

TOFDRT(  wguermrmssnasesnse 5 Expansion connector

Bosszazee:
Sle

T i ‘“M‘.‘

== 4. Quiput indicators

5. Expansion KO connecting cable

L Mﬂ- 2. Output terminals
'y

Expansion /O Unit with 8 Input Terminals

r'---—-—"“—-""ﬁx—r.. .
— T— 1. Input terminals

 JUEE 3. Input indicators

HTem———m=—ess= §. Expansion connector

1. Input terminals
=, =

[

5 Expansion /O connecling cable

\

___,.._.-w-—"‘"‘ 4. Output indicators

6. Expansion connector

2. Qutput terminals

» 2.0utput terminals

5. Expansion I/0 connecting cable P

1,2 3... 1. Input Terminals
Connects the CPU Unit to external input devices.
2. Output Terminals
Connects the CPU Unit to external output devices.
3. Input Indicators
The input indicators are lit when the corresponding input terminal is ON.
4. Qutput Indicators
The output indicators are lit when the corresponding output terminal is ON.
5. Expansion /O Connecting Cable

Connects the Expansion I/O Unit to the expansion connector on the PC’s
CPU Unit, an Expansion Unit, or another Expansion I/Q Unit.
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&Caution Do not touch the expansion I/O connecting cable while the power is being sup-
plied in order to prevent any malfunction due to static electricity.

6. Expansion Connector

Connects to another Expansion 1/0 Unit or an Expansian Unit {Analog /O
Unit, Temperature Sensor Unit, or CompoBus/S 1/O Link Unit). Up to 3 Ex-
pansion Units or Expansion /O Units can be connected to a CPU Unit.

2-2-3 Analog I/O Unit Components

17 == 3. Expansion connector

1. Analog IO terminats

1,2 3. 1. Analog I/O Terminals
Connects the Unit to analog input devices and analog output devices.
2. Expansion KO Connecting Cable

Connects the Analog I/0 Unit to the expansion connector on the PC's CPU
Unit, an Expansion /O Unit, or another Expansion Unit. The cable is con-
nected to the Analog I/O Unit and cannot be removed.

&Caution Do not touch the expansion I/O connecting cable while the power is being sup-
plied in order to prevent any malfunction due to static electricity.

3. Expansion Connector

Connects to an Expansion I/O Unit or another Expansion Unit (Analog I/Q
Unit, Temperature Sensor Unit, or CompoBus/S IO Link Unit). Up to 3 Ex-
pansion Units or Expansion I/Q Units can be connected to a CPU Unit.

2-2-4 Temperature-Sensor Unit Components

©]
omron . T
2. DIP switch — ge— A i 3. Rotary switch
]
—’ . TS02) . 5 Expansion connector

ok, 8 G
RRRRI]E

1. Temperature input terminats

1,2, 3.. 1. Temperature Input Terminals
Connect to a thermocouple or a platinum resistance thermometer.
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2. DIP Switch

Sets the temperature unit (°C or °F), and the number of decimal places

used.

1

Ty

I—-»m

Number of decimal places used

OFF: Normal {0 or 1}; ON; 2

Temperature unit
OFF: °C; ON: °F

3. Rotary Switch

Sets the temperature range. Set the range in accordance with the specifica-

tions of the temperature sensor used.

CPM1A-TS001/002

Set value Thermocouple Range (°C) Range (°F)

0 K -200 to 1,300° =300 to 2,300

1 0.0to 500.0 0.0t 900.0

2 J --100 to 850 —100 to 1,500

3 0.0 to 400.0 0.0 1o 750.0

4toF —- Setting not possible

CPM1A-TS101/102
Set value | Platinum resistance Range {°C} Range (°F)
thermometer

0 Pt100 -200.0 to 850.0 ~300.0 to 1,200.0

Bk JPt100 —200.0 to 650.0 ~300.0 to 1,200.0
12t F Setting riot possible

4. Expansion [/O Connecting Cable

Connects the Temperature Sensor Unit to the expansion connector on the
PC's CPU Unit, an Expansion 1/O Unit, or another Expansion Unit. The cable

is connected to the Temperature Sensor Unit and cannot be removed.

&c.‘mtion

Do not touch the expansion I/O connecting cable while the power is being sup-

plied in order to prevent any malfunction due to static electricity.

5, Expansion Connector

Connects to an additional Expansion I/O Unit or ancther Expansion Unit.
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2-2-5 CompoBus/S /O Link Unit Components

| Seseas 2. DIP switch

||||||

J ..._._ff.'

o 3 tED indicatars
snrzwl el
.

* 5. Expansion connector

I

4. Expansion /0 connecting cable [' e 4 CompoBus/S terminals

1,2 3. 1. CompoBus/S Terminals
Include the CoempoBus/S communications data high/low terminal, commu-
nications power supply +/— terminals, and NC terminals. Power is supplied
to the Unit internally, so the power supply terminals can be used as relay
terminals.
2. DIP Switch

The DIP switch sets the Unit's node address, sets the communications
mode, and determines whether or not the outputs will be cleared in the event
of a communications error.

NODE ADDRESS Pin(s) Function
L E 2 1to 4 These pins set the Unit's node address using the DIP switch pins as
hl e {labeled | binary digits. (1 = ON)
on 1. 5'84’ 0: 0000 1: 0001 2: 0010 3: 0011
PEEEEEE and8) | 4:0100 5: 0101 6: 0110 7:0111
8: 1000 9: 1001 10: 1010 11: 101
swi 12: 1100 13: 1101 14: 1110 15: 1111
DR ON: Long-distance Communications Mode
OFF:High-speed Communications Mode
(See note.)
HOLD ON: Retain outputs when a communications error occurs.
OFF:Clear outputs when a communications error occurs.

Note The Long-distance Communications Mode can be used only when connected to
one of the following Master Units: C200HW-SRM21-V1, CQM1-SRM21-V1, or

SRM1-COCJ-v2.

3. LED Indicators ‘ )
These indicators show the status of CompoBus/S communications.

indicator Status Meaning
COMM ON Communications in progress.
(yellow) OFF Communications error or stopped.
ERR ON A communications error has occurred.
(red) OFF indicates normal or no communications.

4. Expansion /0O Connecting Cable
Connects the CompoBus/S /O Link Unit to the expansion connector on the
PC's CPU Unit, an Expansion KO Unit, or another Expansion Unit.

&Caution Do not touch the expansion /O connecting cable while the power is being sup-
plied in order to prevent any malfunction due to static electricity.

5. Expansion Connector

Connects to an Expansion /O Unit or another Expansion Unit (Anailog /O
Unit, Temperature Sensor Unit, or CompoBus/S /O Link Unit). Up to 3 Ex-
pansion Units or Expansion i/Q Units can be connected to a CPU Unit.
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