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1.0 Introduction

Conzratubagons! Yo bave porehased a Persona] Computer (PC7) T'hag-in instument with aoslog and svscms
perinnnasce that rivals the best, all-inone bua, wsiroments, The Sh{-2000 secies LM ace casy o sctup ond uss,
bove sophisticited analeg and digital circuitry o wive very repealihle measurements, and are protected o handlz
any unexpected situpbons your measurement cnvironment may encovriter. To got vears of nelishle servies from
hese DMMa. please take m feve moments and review this manuwil before mstalling and using Lhis precision
instrunent.

MWaote: This munual describes bath the Sk1-2010 and S3-201801 1MA5, The ShI-2010CT is adeatical o the

SM-2010 exrept for the mblition of & Frequency Counter. Al sefemeitens 1o the "Sh-20107 alsu apgplv to the
SM-I0IOCT. Fratures ummgue Lo the ShA-20 108 T will be identilisd as s

1.1 Safety Considerations

Safety Considerations

Thic SBA-2010 is capashle of measuring ug to 250% D0 or 230WAL acsoss the Voit HT and LO terminats,
and can also measure comroon neede signals diar "Hoos the Sha-2010 above FARTH zround by up o
250%DC gr 250% A0, When making camimon made measunsmsnls, We majority of the circnits inside the
Sh-2010 ure wd the common maode voltaze. These voltages ean be kedlal 20id can KTLLIL After
ingtalling yoar ¥¥M-2010, check to see that there are oo wires ur rilbboa eables from yoor PC trapped
imside the SA1-2000,

The S84-2010 comes instalied with a fully cocloeed. four-sided shislt that rnst not be removed for
performanes sy well us sofery peasoug.  Ramoval of these shiekls undior wiproper assembly of the
shiclds can coeult m lethad volisges acewrring within vour B, Be sure toocheck voue indrallacinn hefors
closing the cuver oo youl peezanal commator.

Warning

{heck tnsee chat oo loose wines o ciblbon calibes inBringe ujpon any of the intornal civewifs of the i
Sh-20T11, a5 this may sapply messursaoent vollapes o your oom puict!

Toavidd shock hazoed, imsinl] the 8M-Z010 oy inen & computer thar bas its power connector
connceied to & power receplicle willi an earth tafery ground,

i When naking awy measurcments aboyve 30 Y o 40 VAL, only ose Safoty Toest Lends,  Ap
exaaenple of theac are the TTT Pomooo model 3801 Bench Tesr Kic or the 1TT Pomona model 356774
DM Test Lead Fit, TTT Pomona Clestoozics cas b2 reached 2t (909 A469-2000. [ These test leads ane
also awaltabele from mar 2lectronic disiributers, They are often reforred to as "Fluke Satey DM
lesiel=" 3

1.2 Minimum Requirements

The SM-20L0 serivs ol syslem MM are procizion piuc-io boacds thal are cionpatible wich TBR mepe personal
camputezs (PCe). fom the 286 AT slasa o the Pancivm Pro. Thes reguire a saee half langth cxpansion slot oo che 16
hit TA bus. You will need o micbonn of 5K memary and Wicdows 3.0 or higher There ase nn spocinl graphics
PEuircmchts.

5 Nignamnetrics



2.0 Specifications, SM-2010 and SM-2010CT

2.1 DC Voltage

Topuot Pesistance: = (000 MO on 250 m and 2.5% raoges. [ WE2 on 25% and 2300 ranges.

Secthing Time: 1 sccond o 2 coumits of Aol readine on caoge

DCY Nadse Rejection: Mormal Mode Bejection, st 50, 60, ar 200 117 L 2.5%, is bemer than

80 dB for readings of 10 or slower, Common Mode Rej=etinn (aith | k0 lead Imbalunce) is beter than 120 db
for theer same conditions,

[ Valtage L% of reading + Numbar of Counts)
Tange = Full Scale Resolufion Accuracy 18°C to 28°C,
4 172 Dipits e Year
250 @V T EE0 00 my I o+
TEY RIS |k ¥ 0.03 +1
ELEE 25000 % | m¥ 003 +1 .
250 W 25000 ¥ 10 mV Tl

2.2 Resistance

¢« Maximum Alowable loput: 230% D0 or mms Ad
#»  Open Circuit Yoltage: <3 Y on all rompres,
#»  Settling Timc: 2 seconds e within 1 couns ob i ceiding oo runge.

Resizance = % of reuding - Bumber of Counts)
[ Ranpe Full Scale Resalution Accuracy 199C tu 290,
4 17 Thigirs One Year

aho EaNG I it 003 +2[1]

2.3 k03 250000 g2 Tiir mfl f0na 2

T4 T i ni+2

250 el 23000 10 TR

2.5 ML 2SO VLD To o2 n: 13 SR
T 5 0 [ k2 1o +32

[17 Usiig, Teclative conrml,

Mz 5%-200 8 measurcs redistance by sourcing 2 constant current, and then measuriog the resulioe vallags across

I peseslon, The vasie ul ke vonskarst et is showen s the rakle helow.
Kusislwndge HHIIl:.H,‘: {orrenl [Level
BV R Y
A kil LI
25 gl Ly g
AT L | ud
1.5 MLt o | b
15 NI 100

StEmaarelrics



2.3 AG Voltage, True RMS

Crest Facone:

16 at Fall Seala,

Input Lmpedanee: 1 BACE In parallcl with < 73 pk.
erensing L 7l Lowes) Specitied Yoltars
metrling Uime: 2 secord w20 counts of tinzl reading on ranez.

*  ACY MNoise Reection: Common Mnle rejecszon, lur 50 Hz or 60 Hz with 1 K2} imba.gnee in either lead is

izother than &0 dB.
! Hunge Full Scale Lorezst Speeified Rtesolu Linn
i 41/2 Wigits Yoltape
i| 250 mv 25000 mv 20,00 my inuy
235V 2. 00 oY 100 uh
15V 2500 v LGV T
250V 2] F5000 W 000 10 my
[£] Lizoitel o fx 105 vull x Lz,
AL Viollape, Troe Riviy + [™p 0l 'r,_1-|:||_11:E + unber of Cnun‘[-ﬁl
a1 g il Sarnby Fregueney Accaracy 18°C o W,
4 1.2 THglts A 3003 e Year | 3]
1 -4% Hz 3d—4n0 B
2 my 00 W 4% - 2 kTlx 2,5 13 ;
s kEz - 20 kHz LR -5
-4 He A -ty
2.3% - Z30W ZoR N, 25000, | 45 -5 LkHx n3—20
[4] LE 3 L - 20 b Hx | 07 =30

[3] Toarsinewavea ||||:r|_1:=. When asiing B2 SW-20000T, acen e apply

whar the ¥ rr:[.mm COucies iy not active,

[1] Limitzd to 8x10% Val x Hz For exmmiplz, the largesr fregaency ool a1 2300 i 32 80T, ur IS

2.4 DC Current

s Borclet Yolinge < 005 foe the 25 A and 235 ea Range,

% (e the 50 maA

end 154 ey

8 Proteeted wich 2,54 fise [ Sx20mm. 230 Muediim Time Delay -- Bezs® GRC 254 ar couivalant)

DiC Curremt * {0 o mending: + Mumber of Counts)
Range + Full Hpale Resolutlon Accurney 15'C o 28C,
4 1% Dlglts (I Yenr
2.5 o LAMG A o inaA ENETEE =
13 mA 20 mA S uA 03+2
Z30maA Z3040 mA FLANTE 031%]5
nEA T 100w 0.5+ o

[37 Within er minutes of DC Corvant I:_n:_:t._ﬁs-ilig Rolave rontrol.
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2.8 AC Current, True AC+DC RMS

inpul Charncleristics

Hurden Yollnge <05V RMY for the 2.5 A and 25 mA Range, <1.2 % RS for the 250 nud aml 254 Tage

Crest Fuedor 1.6 ol Full Scile, increasing to 7 at Lowest Speritivd Curment

L ]
L |
* Protected willi 230 [use [ Sx20mm, 230V Medivm Time Deloy — BossE GMO 254 or syuivident)
a

U commpelesd ool memgees, sivimg the mue ACHDOC s value

Hinge Full Scale Lowest Specificd Resolutiom
4 11 Digrits Currcnt
15 mA 23000 oA L Ay LD A
25 ma A5000 maA, iRk ma Lua
250 mA TI000 mA TR e
134 250004 100K A 1 1ot A

AC Currend, True DDC+HAC RS

2% of reading + Wunber of Cownts)

Range Full 5cale Fraqnency Accwracy TR o 280,
d 172 Thoits | ” e Yeur [6]
250 mA, 25.000 mA, | 10-45 He TR T
25mA-Z5A 2504 mA, 45-1kHz 0.9+ 20
2000 A (T hlle-5kM:|7]| 1.2 + 51}

[£] Far sinewave inpuls. When using e SM-20100C7T, nccuracies opely when the Frequency Counter is not active.

7] T pically e Z0 KT

SErnarmeirics




2.6 Accuracy Notes

System Calibration Toomces the acoumciss skated, the AutoCal Tunetion zust he performed at leas anes per
manch, whepeyer the 1M iz powersd GFFIN, or if she exlemal oporuing ienperatire changes by mare than
+ 537 Toperloro e AotaCal functiva, allow de DM e warn o for one-half howr, Remaove all inpuo
punnecsons o the Db, and simply press (e AwioCal butten tn the Visuel Bxsic Contral Panel. or call the
CalibrareDMA or MM alibrate fanction usug, cither DOS or Windows commands. The svetem celibearion
Lk Toss thao one second W porfom,

Mumber f Counls To comven "Numhber of counts” o velis, mltiphy the "Resolaion” by the "Mamber of counls”,
For eximpie, the 250 0mY Bmge has 3 coonee of errorn, oc 20 0%, Tho 250 mY Kange accuracy Lor one y2ar is J03%
e A0,

Accuracy vs, Reading Rates Al ol the shove speciticanions apply m reading rates of less than 10 readuwgs per
seenid. For higher reading rates. morsise the ooize floor o “eounts” By oan times .

Reading Ratvs va Moise Rejection The best AC (30 Hz or 60 Haeb ling rejection is obained an eeading cates hi
are whole gumber divisiong greator tkan b ool the Tine frequency, ag showin io the followine able. For besr AC Line
pehection wou shonld use e reading mies checked

Rcading Hate " Set Constant tns defined in Hust Hejection for Lioe Freguency I
{RFPS) DM LSER
1 T | DMMERmel = FO T, ik
! Dkl Ipt 30 1T )
= Db e AN HzE
2% IR b Bara2ps 50 Hz ]
5 MRS Gk 11
5 DATMRalesph T
N IIMTRate | O =0 Hz ]
125 | ¥nThTRate | Zp3 i 50 Hz §
A DabAbdbbiiazn SR s
2% 13bA A bt 25 sl H=
5l TN BateS 0 Hz
14 DAMRae 10 B Mems
I 20 DMMEneDl Bone

4 Sipnametricy



2.7 Other Specifications
Temperature Coellivicot, All Funetions

Reading Huie
Overboad Prolection (woliaee nputs)
Tranlaalien

Maviminn In|_|-||l i_\-"ul_t % Herizl

Eafery
Calibrratiom
Femmpueryture Range

Physigdil Wize

1w er

Sipnanicreics

Tess thao 901 1 pocuroey specitication per L from
U0 o 18P0 aud 28°C to S0

1 o Gid peadingeeizcn

AT o VAL cross Volre HI & Lo nminzls
230%Dc or VAC tfrom Ewrth Ground

Bx10® Yol x Hz nommal mode i pat {acrngs aaliaes 111 A
L.

116 Yol x Hz Comman Mode Pt Charn Yoklage [ ur
L pelacive to Earth Geoend).

Vesigmend jo [LC 1010-1 guidclines, for TRU BR2 Lastal katian
Clategory |, Al MM inputs are o he oscd o pootected, Lo
energy Fircuils only.

EaLecnal culibrutions arc perfermad by Yigmameinics i
vompurer with a 1P internal temperalune cize. All
cahibraticn conatants are sinned wilhio fhe SH-2000 DM,
G0 e 3070, operating

Cme half leneth T9A canl.

+3 vpdes, [00 A maximuwem. Uit be wiengd ORNGOFL by
sotrware control

10



2.8 SM-2010CT Specifications

The S6-20 00T is alentice] o the SM-2010 with the addition ol & Feequoney Counter. Specificatinng for i

leahere are ghown beline.

Mote: ‘Fhens arc owg weys e frequency counter can be arilized: (1) Tt can make alternaging fregquency and
amplihnde measurements, or (23 Tt can make i (reyuency enly memsarenient, The kstior will provide the besc
lrecguency measurement sensitivies and speed, et the altzmating, rcasurement mode has the convenienc: of a dual
measurzinens display. TTowewor, this nese s in degradation in hotl amplitude jecoracy and Breguency scrsiivity, In
the altzinating mude (32 in the conrol panz] provided), mepsuseimants ame made oo the amplivoe and frequeency
gircuitry alternatele, Tior bost frequeney cewnter operation, ulilize the frequency only measurgment function.

Freguency Measurcment, for AC Yoltage Inpul
foput I pedanes: ] B in paralicl writh =75 pl'.
Hemsiliviy: Tnput Yaoltage o 250 % wp o S0 KTTz, = 2W op o 100 KT

Frequenyy Mange M- 100Hz | 07Tl kHz | 1 kIf-Z0kHz | 50 kIT- 100 kHz
Eesalution ' | mHz 15 ieHz 10K etz I TTz 1
Lineertainty is +0.01% af 7 mHz "M mHz iy miHz IHz
rendiig = adder
showy -
Inpait Signal Range [1] 10 - 110% 0%, - 1500 L% - 1 108 KU%% - 1 108

of ranee i Nt ranga uf ranpe of ange |

[1] Tt valtaze required to 3ive a valid reading in ALY Timas. 2 3%, 23V, snd 230, For cxample. 30% -110%
of range indicares that in the 2.5 VAL mnge, the npat vadinge should Te 250 mW e 275 ¥,

Freywency Measurement, for AC Currend Lopol
Input Tinpedance: 1041 in the 2.5 mA aod 25 mA range, 0,168 In the 230 m A and 2.54 runges,
Semsitwity; Tnput Curcenl, = 10%% of ranee up 1o 20K

IFreguency Ranwre 3Hz- 100 e 14 Hz- | kHz 1 kITe-14r kHz L0 k[0 kTT [T
Eeshiinn I mHz I o0l | 1L

(Unreramty is —5.01% af 4 mHz 20 mHzT 0 mi e, z 1l
reiding + adder shown

Inpul Figmal Range |2] T -1 0% L - |1 1 =1 1D 10%; - 1R

| nf rangz ool range ol rmpe of range

(7% Performmce from 100 kil o 20 <Hz is typical
T3] Mt corrent required w give avalid reading. For ssanple, 1035 - 110% of range indicates that mthe 2.5 mA

range, e inpaut cwrent should be 0025 mA to 275 mA. [he maximum cumrent mio the 10 s 254,

ALl other speciteations (TS Yolioze, Bestshince, AC Yolmge, DO Curent, and AC Curzeol) ire the samz as the

ShA-240140.

Wate: Slemmmerics resarves the vight to maks changes in matersls, specifications or aocessores wilhaul otice.
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3.0 Getting Started

After yazsacking the 3Wv-2010, please inspeer fr Aoy slupping damage that may ave oceammsd, and repor any
elaios L your wanspoclien cicmiar.

The 832010 2 2hipped with the S3-2010 B Svstem Digial Muldmeter; a 1172 foppy disk wiich contains a
Windenws Clomirol Panct, "0 drivers, Windows drivers; end this Opcrators manoal

3.1 Setting the SM-2010 Address

Before insilling e ShA-20 10, vou ot fivst st buse sdidress 1o onc fhat does mol contlict with any ether P
cards. (The SM-2000 cecupies Dour [0 locatimes, skarling ot the base addeess). The ielory default Bage Adilres: w
O 20 (LN 2000, The acdrese s detonnined by the seq of svitches Tneared near the bomom of the TV, Ll
“ARY s the masr sianificand bil, aod ia ar e vere bolom of thc board, witl (e fwe least significan hils (AL and
Adby ussimvedd to he 0.

Thie b snfuiress consises of three HEX digits. The nuost sigmiticmr dizic can by HEX 013 3. as sliown gy ke lop
coval gee P 3-1 Relew) The sepond HEX digit ean be 00F; and the leasi signiBeamt digit can T eithgr [0, 4, 8,
or U The badvare address musl be called autwhenever addreaaing the ShA4-2000 Lor the s time, asinge gilaer fis
DIty lunccion in Wimndees; or the InicDinm(} fSnclion in DS, The Mmblowing i an cxample ol iniinlizoe
IARARA af bapse acddress 200000 XD

F% intbialize IMM 4/
SHMMTie D, 0E20010

ITwou ape uzing the Wisnal Basic Contmol Panels provided, on indtializaen, the panel rcads the ks aldeess fom
the confipuration file DMMACRG, The fic INAMC PG concaing the instromens base addresses o the Dkdhdiz)
cunbringd in vour YL Phis e most rezide 2t the same directere as die Conteel Banel 2xcoaasle Nl
(RMZUEGEXE. or HANITUELIVEXE]L an aparopciale DMMMOCEG Dile 15 creaced darine the Womdows SETUP
ol (e DMM soffvsare, You can casily modily jbe DRIMCFG Sl osing aoy ASCTT r2al edigr, A tesal of (oo
consecwtive addicises are gsed by 2ithaer the 5320040 or the 53-200400T  The base address o the BMBLCFG file
can ke expressad inoeibier LIEX or decimal. T he olowing DMM_C G coprears indicares 41960 ot HEX address
Ox200 {312 decimal);

o I e
Ivarmples:

T LA pase addrzss of Ua300 as @ swiceh patecn ol "TI000000°; HeE Gk fas a patern of L DOBO000",
HE8 Ox304 has a patecy ol " LIS0O0M", TF vou jniend tooase the ¥l Basic Contal FPanels, the DMMCFG Sic
ouesd be chamooed o feee Lhy same address as indicated bee che gaiteh patlemn. For zxample, 1§ von chaoge the
pitern eo TG00, the contents of DR FLCEG should be changed 0 Dx304 Cor T7I) LUlse any ARC 1L mext
vilitor fo chames e IWMMOFG filc.

Tip: [Feno reed desistince coaverting a LN number to BELATLY, Windows 3. Aceessories Liroup hos a
Caleolatar thitl haz thiz capabilite. He sore iooset the ¥iew to Meien tific in the Calzalato:.

The sofrorarc can suppon vp w tour T in oo chissds.. To do o, e IMMLCEG file most corlan be buse
address of cacl 130M az well as the TAMM tvpe. Each hage sddinss 1s oo a separane oz, Mo enply lines ure
allcraed hetwese each record. The fnlowone DRIMCFG cortzins moheales DMM numbee D (e Drs DA ac
HEY auleass U200 0512 decinall, and DM number 105 at eoiid (516 decimalt:

=2

Sl
Motz The Sh-2010 oes por wee any intcrnagpis froe the PO bes, There ©s oo nocd 1o sct one.

Ripawsreirivs L2
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WARNING! To bs used in protected,
low energy circuits anly.
(IEC €54 Installation Category [}

All Inputs
2500 —
2500~ MAX

_I_ ._-'-I.'\.

—CLOSED —

DASE
AlDRESS

Fipure: 3-1. Base sdidrese =2 o HEX 504, Derk swilch posilion corresponds e "Closed™ or “17,

There arg

ihrer HEX dipils shal need do be s, A% amd A8 cowol the mest simd iz Qipds 03 o this example), sl cin
hivwe it vaalue of (0 3, The secomd TTRY digit {071 3% conteolled by AT A4, il com haee o valoe of O F, The least
significant digit {§ in thiz craunple’ i3 controlled by A2 and A3, and cain have a valuc of 0, 4. &, oF O Noe that
bats AL o] AL cimowl be sel, anel aee assuoed b O, When =izt Viswid Basic Coolood Panel, the

LIRARLCTG Tile should comiinn 3087,
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3.2 Installing the SM-2010 Board

YWarning

To aveid shock hazard, install the SM-2000 or SM-2000CT only inte 8 persunal comipaster thar las its prwer
lioc connceror epunceted o an AT receptacle with an Earth Safoty proond,

After inspallninm, cliech tn see thad oo lnose wires oF Filkhon cabies efringe upan amy of the internal cireoils
ol Lhe SH-2010 or SF-20000T, ws this mog 200y nieasirenent yoliages tn yoar compater!

Canlian
PMever install or remmosy Che DM Tooen Gl comopuler nnless (he power mibe B has been oirned off?

After setug the address, carelully plog the SM=2000000na 1 bir 154 kot 1F pogsible, choose anoempty slot away
Frown iy il speod soards (e viden carasd o the powecr supply. Please e patient doviug the installating
processy Tl S8-20 10 comes with 3 salely ipel weks, Beeanse of e peeessary sire, ey ae a tighr fivin many
P chiassis, [Lhos s especzally inee Goc G2 s Sateway comzpulzes 1 Shide the bracker end ol the SRA-20000inim
wour PIC Eimst, wistebing Loc any inleclerence beiweso e salet Uupol jacks soed vour PO chieeds, Be patient? Yo
shuld only bayve to insgall it anec!

3.3 Installing the Software

For Waeluws s insbal Batioa, nwe De Windowss 3 U dlistabution disk provdsal, Dor Windogs=9 5 anstadlain use e
Wirndewsgd distriburion digk. Tngere rhe SE-2000 flappy disk inw yoan drive A Fran e File dManager, choose
the A dove and an "SETLHIE.

3.4 Starting the Visual Basic Control Panel

o s @t B iy wath rhe S-2000 by exerciaing s measaremzn Desctws usng Lo ain Visisal Basic
! Panel. (Hemsncher, sor oo ler s base aomonese el led s Sinointn the SA=20000 Brogsan Circug
and douirle click on the S2-20000con. After a fow scconds the D's celas should click, aod the Coomal Ponsl
cihenen indhe neal section] shoukd sppear. 1D vou do not bear the releys click, i s maost lkely dus oo i sooilict sl
Che 532000 sdidress ansd another cir, Chinge the bz address of the S3-2000, aod 17y agiin. ¥ oo need Lol
chaoee the (5 DMNMCFG o telivcl the new buze addnesz. (Ser "Sehime the Sk-2010 Address” above] The [ile
DML CFG should reside in the zame directors as SHIGLEXE.

Moce: Tac Bh-20010 fron panc] poancrs wn in THY, 5 rcadings por sccansd, 230V range, 19 w00 place the DMM in
autaranac and Teave the tnpor ciminals unecanectes, you mas poriodicalls Tzar aomc rebass elick,. This (=
porizety acemal,. The input aupedance cfche 250 m% and 2.3 TAC czeges ans wirbaally iecinite, 20 an opcn inpar
il noc read 0 volts, Ttwill Destead read whatove: clhargs is associated woith the 2ienal conditianing of the Didbd.
As this zlectrical chiargs changs, the SW-2000will autmancalle 2 oo che approprizte canac vesulting in cbe melays
clicking s,

Mee: Thare is aise s sinnple Tandheld T Contenl Fanel thar wou mas wse o cxereise the 502010, Tae
_[“q:-llu'.'.-int_' sartny userthe the mone L'\.:-lrll:'.lh'l-d ol Paeel wedbnch centeals more funetions of the Dbdbd.
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4.0 SM-2010 Input Connectors

Detore wsing the Sh-2010, pleage rake i few moments und ceview this scetion to understand where the voltage,
current, o1 resistanc: inguls should be applicd. This seetive vontains important information concerning veltage
and corrent liemils, Do ool exoved these limits, as persansl injory or demage to the instrument may resuli

SIHAMBETRICS CEL VEARKIMGE  To b wasd ic covliscand
A-010 Er R PRt o Y
4 WE cige DM DT A Drdnd b Tt Ty 1
1 EM-EET
fl npEule
200
2zl L PR
A8 [
u
A=t -
T B2 ]Illdu-
Y A2
WrARMINGI e ainy o -:-l' o
e kel v gt L
Lar merves Ep cumiriadd L uE
j_ AF 1-4
PHEEE

a1 R [ T o it e T M P T

Figure 4-1. The SM-Z010 mpul cennacters.

(LY ¥, Topor W This is L posiive leeminal toc all Yolts imeloding % AC Freqoeney ), ang Besisiance
oreasuremcnts. The casiniwn nipul aerces ¥, £2 1 aod LO = 250700 or VAL,

(23 14 Uiy is the negative tonninal for ATT. metsnreneni=. Do oot foat this terminal or any oller SE1-2004
terminul moers than 25806 DC or VAC above IGarth G roamd.

i3y Current Input HT This is the pesitive lenninal tor ali Comane {ineluding TAC Freqeeneyd ineasursmens. The
meaxiieom inpucaconss Corrend gt I wod LOis 22340 Do onat apply e than 40 Y peak across shese
terminzls!
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5.0 Measurement Functions

Al of fhe 5342010 measursment fonctions are accessibla from Windows Coohind Pasel (Figone 5-1, or Bom the
Windows OLL. [To wain Lo liarity arith the Shl-2000, con the Windows Cunwol Panzl, s desribed o the
pravinnag section.) This section deseelzes the Sh-2000s cupapiitics, using the Windows control pune] b guids you
fhrsngeh each funcrion, The featuces of the SM-210CT are describaed ag well

Fie }niﬂmatrnﬂ I

e

R — Funclion =l s ge i
| Dwr ATV | " ijlr zaﬂmvj zw_I 25y ,

|
I
| AQ | DHME[ e:-utj, 2608 | 7a | tEh |

f_ HEL rf Aul‘.an_g [ Flaquﬂnt:_-.r __HEI.B 2E0 L
[~ AutoCal X Dual Disp. [ Period i 2_—"* 4':5

Figunz 5-1. The Windows Conbrol Panel for the SM-2010CT. The SM-2010 panegl is very similzr, The
lader does not hava the "Peried”, " req.” buttors, or dua! ouipot display.

Y Measurcs from LD poy 1o 2508, an | ncading per secoma (rps) e Al eps. A con chongs te reeding mee, e
neseluting automatically vhanges lo give voo optimom sesuits, Use e Yolts, S 0OV HE 8 L0 ieeninals, being
celrain i alweve leave the Cwrrent Tnput HT reeminal nocommns =,

1 Wieasmaes from 100 pA te 254, &0 1 ms o 60 e, Use che Cuerend bopoe HT aod L0 cermina s, beiey
certin loalivavs Teave de ¥,02 LU lemowal wennnczred.

ALY Mesures Tecan 2005 (wdth 10 b resniction to 2507, from 3 Hz te 50 kL The ACY fapction is AU
wonplad i DO sirnal component 15 ned ineasured), and meazuces ibe e BMS valoc of the wirve Toren, A with
virtuzlly ali mue B34S measuning meters, the ShA-2010 muay nol reiwl a perfect zoro with & shores: inpuol This is
aermal. The reading rales are feom | pe o 60 rps. Llee the V01 (T & TO rerminals, being cerbane tn abways

discomnect the Corrent Inpaut HT ceemingl.

ACT Weosures from 100 waA (with L0624 pegolution) o 254, 1 7 ps e B0 eps. Use the Cuerent Bups W and
LAY erevials, being cemin tooalways et che V00 HI cepminel.

Sigmamctrics 18



Resistance  Messures [roao D0 ood) 1o 25 AL 60 ] ps be 60 rps. Use e W0 TT & T cerminals, heing ecrain o
lwwiwws Upscumment the Current Lopuot HI rerminal. When meszurin vilues belew 25 kL2, you slould uge e
Relarive fnction helow w compensare fisr et baad resistance,

Fregoeoey (SM-Z000CT only) Frequencs councer. which measuees from = Heme (00 kHz When activated, the
cantral panel alternarely wpdates the amplinsde readig folleasad by the feequency reading, tor amplitudes = 254

eV AL Lol dueal display moode. ke aropliludse aveunsey L fenizs? wond for incdivedicor anly, To determine the
melual aoplilude . vou should disable the Frequency Counter. For best resulls when usiog e Fregquency Coanter,
YKl shidd select o ammplilede caoge tit puts the inpad signal o the 0 seale il nlilar range, The invarse of
Freguescy, Pecimd, i also sebeclable

Rel Thig is the Relative Duction, Wher seteats), e Tt rsadog is stoced and sobleacted fromn alk subsequent
eewsdings, ‘This is a very imporiaol luncioo when mabing lov level DOV messurementy, ur i Kesistaoy. For
examople, when usiop Resisunve, vou can null ot ol cesistenves by shorting the leads toeether aod clicbaoe en
Rel, 'When making jow level T woligrs measurymenss §in the | region), st apply a copper short bo the W0 HI
& AN input esminals, allose the reading e stabilicy for 10 sevonds, sod click on Bel, This will cormect for woy

ol Bels il wde S3-2010,

Bule Conlrols the S84-Z010 readiog tote. Butes of 1. 2.3, 10, 15,20, 25,20, 40, 30, and &0 readings per sccond
ire aviedlable, Uor most spplicetions, vou should choose a reading, vate that gives the basc power Tine rejection.. Sce
sertinn 2.6, Acvurigy Nobas,

Rumpe  Can be el o AotoRnoge or minual by clickiog on the Raoge Control Buttons. Tn AubePange, the
SMEZDET aomatwally chovses the epfimal range.

I mV, LEY, I8V, 250V, ete. ‘These rows of buttans contains the ranges of the SM-20100. Clicking on any
Rangze Mutien will chonge the 3M-2010 range, provided the AvtoRanpge Betlon s nuselaclsd, and wiil lock the
1318 in thae oz, The labeling and the number of vange bunss cliangs ss vou chamee te $3-2010 functions.

Lucking 1w rangge, cather thun AwtoRange. is uzctul in mamy applicacions, especially b spesd up measurements in
a gvstzm. Laocking aranyge avoids any inlermediate readings thas can acear doring the autnranging process,
Apacher reason o ook  1ange s eoninel The inpus impedance in DOV, The 230 mW and 2.5V ranges hive
vimually infinicz input impedanee, whila the 25% an:d 250 tances have 10 RO npur impedanee,

on may algn want fo conlrol the Chluos cuprent used in making rosistance measgremenls. (See Sechion 2.2 fora
rable of resistance range vscurrenl level] ALl of the Chms tanges of e Bh4-2000 have ensegh curreat and
voliage complimwe W luro on diods junctions. For best perfiemance when checking diedes, nse the 25k range.
Far churuclericing semiconductor pare types, neforming dicds lesls bt caoees correspending to desired exeitation
Ccwrents may be holptul,
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6.0 Making Measurements

-

[r gencral. woo shonld chonse the measurement rale appropriate Loe e local prwer Tine frequency, Sow Section 2.0,
Accurazy Wotes. tor a list of reading rates that give excelient noise eejeclion. For host noisz tejecton waml stable
readimgs. use the slowsar mcasanem ane Tac whcnever mossible.

6.1 Voltage Measurements

Muking Voltaze Measurements is sitghilorsard, There aze a few tips von should fallow sehen making volkage
Casurements:

b ACK messcisinents, iFposaible, shoald lave the WEUTRAL oo GROUMLY aftiched oo tha Shi-2010 TO
tedminl, Beo Figure 6-1, helow. This prevents ooy "Cenunon Bade” problems from secwring | "Cominen 2ode”
refrg to floating the 33-2010 above Ezrth Grovnd,) Commaon Mode problems can resolt in noisy cadings. oc
cven eause the PC o hang-up under hich % x Hz input conditions, I many systeimns, gioonding e souree to be
easired at Earth Ground {being cortain to aveid any ground loopsk van viekl beter results,

SM-2010 Source to be Measured

Vi )
IKFLIT IS
L J,:
At oLy
_|LC r..é A
5 St R
3 = HI & i
IZLIRRENT
g -I]_ ‘ GROUND

Figura 8-1, Maks ACY measurements with the source cround attached to the SP-2010 Lk to minimize
"Cammeon Mode" moeagaremant proolens.

2% When mubdog vecy Jowe evel DY meisazements <100 9%, vou sheald fni shosl the 588010 with 2 coppe:
wire sharting plug and peelono Belalive W eliminare aorm 2iror feiors making yous measuements, Adso bz awars
thas your test Leads can inbroducs several g ol of aron, 77 thesy have high thermal volmees relalive loenppes. Ta
Avnimizz fiennal voctaic eftecs atier wondling, the test leads, voo should wait 2 fewe seconas beline neking
MCATLICICLE.
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6.2 DC and AC Current Measurements

Always remember that the Carsol luoctions are peotectcsd with o 2,54, 250% use,. Applving digh voltage. woihe
Current Input HT & T.O inpuls can be dangetonz’ Think belore spplyving uny mpos m thics: terminals!

When reaking sensitive DO current neasureoients. be surc o use the Helaoive function 1o gero cul any residual
arrors of De SM 20180, This i= casily aceemplished by openine all inputs oo the SM-20000 am periorming Relative
in the appropriote DCI ranae,

6.3 Rasistance Measurements

Simply comnect 1he ¥,03 HE to onc cid of the resisior, and the L0 to the other ond. 17 1he resistor o e measured is
less than 25 WL wenr should moil our ans lead resistance errors by fimly conehing the %202 11 and L3 veer leads
together and cthen performinge a Relative funerion. See Virure 6-2 below. I making messireioents above 250 kI,
youi shauld wee siuelisd leads to minimize inise pickup.

Fonerating the Shi-2010 Source cuerent in Chhang nsasurcments may be helplul o eosuee repearabiline of woas
micasirenenty, §Bee Section 2.2, Resisrance, Tor i iable of resistance range vi ciorrent Jevsd)
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Figyre &5, When making low resismance mewsusemenis bl 2% kO, e shoald forn ol et the leid resisianc
by Derely tuciing the lead tps mgether, and then avtivate the Relalive function on the S3-2000 Mow, pon can

naabe e e At [CSisianc: moasursments
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1.0 SM-2010 DOS Library and Interface

7.1 Distribution Files

Betore instolling, make sure wou copy and sovec che distribution diskette. This chapter descrites she 1405 (unclions
and tesols found aftzr nstalling the sofeeans. TIOE librarics ame provided for Micrgsatt C— and Beiland C4-. 1tk
the Bovland O+ DOS Hbeaey CAPTOBL IR LIE) and the Microsaft Visual £+ DOS libeay (201 CLEB.LIBY ars
campilad for the Large Moemory Wedel, To inseall the softwar:, mn SETUP from the diamibution diskets. SETLUP
inatalla the ShA-20010 THYS softerars in the dirccioey CHER 0D (defaodt install dirceiony).

The DS part of the distribution diskatte conrmins the following Gkes:

Filg Trescripliom

README.TXT Telease nores, latest infomation ar cthe rime of relcase. Tpoman:!

ShtXVCC Bample code which dentonsbrates simple ajsjalicacon written in Microzeil O fo
e 2000k, T imeey ke TICRS |i|'|rdr:.- TMOYCT.ELTGE,

SRV EXE The executible Tor the abovs gocde (532000 C00,

SRIXHOV MAK Make Bk for Muwroselt O compiler which 15 used to compile SMIDIOYVE.C
wilb the 2000VCLIE LI a0 Lhe heiderns.

2L LA Micrusull C DO by Lor Luree memory model, used by the above sample

prosram. See this maouul for available commands. Alse cequires
3¥A1_USERH and PROTI0N0H

SV sample ¢ude which Jemonsoetes smple application writen in Boarland C for
the 2000, 1L uses the D08 library 20 I0ELIB.LIB

J0TOBRC RS, DWW, 2010BGRS.UDE Borlond sampla code (SR BC.C) make files.

E LY L PREES | H Borlund C DCFs librery for Large memory model, wed by the ahove samiple
prodmim. See this maoual tor aveilaiblec commands. Also requires
DM USERH qnd PROTI0NGH

EOlE_READTIT Heudme lile with a list of the Borland files.
1w _L3ER.L] Liriver header file, constant and civor codes and delunlions,
PRUYT 20N L] Function protatypes for wse with the lbrary Ofes,
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7.2 Addressing the DMM

Up ta four SM2010 DM (and (our SR-2020 10305 can be insalled in wour PC. When wsing LCHS, the
SM-2010 DbAM is addressed using the function Lol Bmmik The fizst parameter of InitDmomd) cefens o te DM
oumber: DMz arc numbcred starting from 0 for the frl, 1o 3 Lo U loucth. The second parameter in InidBmmi)
iz the base addrozs of the DMB. The base address most eorrespand to fhe selecied hise address of the switches on
the Db, Please sce *'Setime the Sh{-2010 Addrese™ tor getails.

7.3 Using the SM-2010 Library

Cnpy the header fles in a directory that will T scarched by your C compiler for beader files. For Berland 44— use
the NTOBLTE.LTE for impoet Thrarics. Alan provided ac make filcs and 2 sample source cade For sich compiler,
sath arland and Mictazaft TR Thanes cnorain the same command set, documenced i this manwal. Beth also
uses Lhe sarne header Des.

In uging the S0 2010k driver, wou nnast el call Dniconmdy o get the TR hase address. Call
SeflmmFaneHange]) oexl i oselthe IR Tunction and range. The TARAT faactiosrange constants are detined n
be dmm_nser.h beader Gle, aond have names thal clearly ancdicalz the function and mange ey invole. Maotice that
Ibie wexbas e inler-oied Do o bard-code e nroens vadues, s ice they niay chasee. Tlo SetAntoRanged) m
comtrob swloronging, Lise Sef D bnte)y o s the ceindiog ride vsing the 100 Bale= dafined in the
BRMM_USER B beader Gle

Four fuoctions ace provided o remcn I3 readisps, Beadiom Flosa() remims the next reading as & scalod
siople=preciaion (Toar) realn, Head Do) retens tha naxn saading ag a sealed donkle-preeizion GGmihled resul

Henil ninn®sEre(y reneng the nexr reading az a focmartail sreing vesdy oo be displayed, and Head DimmMormi)
relums A o ble-precision (deubled urmalizen] value fool sciled for cange,

7.4 DOS Default Modes and Parameters

The DW2E defandt mades and paramearers o wour S3-20100 and Sh-20L0CT are z2r up 2= foliows:
®  TFusetinn g s W0

*  Measwement cate is set Lo RATE 1G, or 1) readings per gecond.

& Aurorangine is disabied, range is set o 25 W

& Raelurive mede is disibled.

7.8 DOS Command Language

The Calluwing seclions contain delaled descrigtions of each Tunstioo of e DO G lanpeage, Thesc
vormoands it pectain o only the BRA-Z0T0CT are ambealed, S-2010 DOS sullvere can soppor agp (o fo
Lisinds, The card numbee is o vialuy Ueeso D Lor the Liest DML w03 for the fourth 208, The cand numb=r is an
inteper ROV and is the Hcst purameter ol each command {excezs Ltor the SGedVer tuochon).

Mate: Error codes arc defined in dmm_wsce. b tile. Al 2ror codes pre defined a5 oorarive inleprsrs.
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CalibrateDmm

Description Tieberpally calilrels the TRV 5 analoe-ro-digital convertor,  Prrtorms the same funclion
as the AwreCal function on the Visual Basic Contrel Panel

il Culibirnielimndial a2
Ramarks Recalitbrace the intemal analog-to-digital eonverter of the 1M specilied by a0
(TN are numbered from & to 5). proserving its surrens stalg afler e calibration

ruceas i camplets,

Retmm Yalue | hes restarm waloe 1% an inlur,-rer srrir cond 2.

Exampla iiicallbratalown 0] (- IED CEAY]
prinll ("HMW exror"i;

Comments This pesturms an inlemil salibraczon of the DV analog-to-digital convertee. This

calihration reust he perlformed an least onee a inoath, with all inpocs tothe TRR
discoonoectal s nel nebated 1o he exiernal calibration reguined on a voarly hasis.

ClearRelative
Descriptlon Terminate (Gleir) the Db relative measuremsol opersdion mode
woiul Clenclelnivel ind pd L4000
Remarke Clzar g pzlacive made of aperation an the TR specificd bre s W03 TS ae
naimbiered from 0t 35, The nffzer is act to zarn, Fonction changes anonmatically elears
el adve mode.
Roturn Value Mens

Example Cloarkslapiwn (0

21 Signiveemmtcics



GetCalDate

Description

Ramarks

Return YWalua

Exampla

GeaetCall ab

Description

Remarks

Returh Walue

Remumn the calibration dals sieing.

Sinveclode "dmwn_psceh”

iml Crelfulllate(int nD00E char far fpxo-fufh

This funetiom rewds the dae on which rhe DM was bed calibrated. The SATing .
confuining this date is writen to the butlec poanied to e paefBaf . The DM 9 spesificd
by plIASA Rluke sww e butfer pointed mo by msirfef is L6 or more churiclzms long,

The retum vidue i5 wn inleger 2mor eode.

char buffarize],; Gelfallate D, baffar) ;
printf | oal Daks is 38", buffer): /+* priaot a cal date */

Bewien the calibration laboratory soiog e, whyrg the 1M was calibraced).

Miwclude “"dwm_oser.h™

ind CretC:all ah(int ~DAAL char far “psrfuf

This funceion peids the Lak al wlicls the T% was lzst calibrated. The oo containing
this locatian is written to e buller poiie:d m By g Bef. The DM is specilisd By

Al Make sure she buller puinted 1o by prrBng” s 16 or more chumsstess lang,

Ierlewer crive Gode.

GefDmmFuncRange

Description

Ramarks

Retum Value

Example

ShEmanctrioe

Ciet the D composite tuncrion snd o range.
cinclode "dmm_uscr. "
int GefDmmEPuocRuangelint gt 21441

Wity thie TIWTY specificd by n030 (DRIME are nomtened Do O 1o 3) composits
Munctinn and range ende. Composite codes daee delined oy donn ugerh,

int compasits tunction mar gy vinle

int fune_range;

fune range = OetlmmPucazange (9) ; /* et the monbn doge +)
if§ fung_range == YO0 283 prdntf ("high e Tewel")o
24



GetDmmFunction
Description Gt the AN finclion.
Hingelwde "dmm userh"
int G etDmmbunetien(ing 2021434

Remarks Cisls the Munction of the Db specitizd by st 3448 (10T are aumbored from £l 3] as
defined in cenon_wger. i Mossiblz retun values sre: W, YAC, TR, TAC, and OHMS.

Return Yalua Integer furcrion code

Example if ] SerDmnfunccdion () == VDE! prictf ("YWI0 selecladn]
GelDmmPRange

Description Got D% rumgee,

Hinclode "dmm_wscr b
int GertDmmBane il i)
Remarks Grets thic range value of the DMEM apociticd by nlddad (Didbds wre ouccheresd o i

30 Thete are o mosr ix Tanees. zore to Hve, dependinge on selecied Smstion, £eco s the
first and lowest range.

Returt vallks ing rumre wilue

Example if {0 BetDminzazege 0] == 0 pzlabl "Lewsdl cange. ")
GetDmmiRate

Daszcriptlon il 118 resadings Tase,

winchade "dmm_oser, h™
clouhie CrelldmnBaledinl ol i)

Ramarks Remens reading rate of dhe TRih zpeciticd by aldidd (DA s arc aumbored fom O e 3)
in Joubiz Floar format.

Return Yalue ienlale fromat rate vahie

Example double rate; vabke = GellocBalbs!i0);  f% read accual
TCaseTrement rebs b7

¥
[

Nignametricy



GelFreg (SM-2010CT only)

Description

Femarks

Hoaturn Yalues
Example

Take a singls frcquency mcasurcma.
Jinglode "din m_user-h"
donhle GetHrogling ndlAfh)

Take a singie fequency reading. Do a eaunieT autoranoe o optiniize the counler for the
nzxr frequency reading, 1 che Counter is not ingtalled. or the DM is not 10 A40CY or
ACT, a zero fvequenss value is returped. [Foche DM i in auiormoge, by certan Lo lake
o ampiitude readine befiore: usine s comniand,

Tarndhle Floaling Traguency in et

printl "My wave Fregcuenocwy ie %73 Hedn" S=tTreg{d) 1:

GetFreqSir (SM-2610CT only)

Description

Remarks

Return Walus

Example

GetHwrVer

Description

Remarks
Return Yalus
Example

Comments

SipRonIFics

Take a single Mreguency ineasuraman.

Minclode "dinm wserh”

it GretFreeqiod ik a2, clar Rar *oveBoooling

Tabes o smpele Iregeency reuding. Do i siogle counter aulommee W oplimize the couoles
Lor the mesy Crequeney meadinge, 1 the Cououer 33 noet instled, or e DR 35 oo in ALY
or AL o zero trequency valuz is retumaed. [Fthe DB i3 i0 awcoranee, b cerlam w
raks an woplituds reading Betors wsing this command.

MmizReading s a pointer to a huffor of at least 16 charactzrs to hald the convereed sk,
The retarn walue is a formated soing cnnraining the frequency inoa five digic fonmaz with
Leics.

libeger eron code

chax cBurt[17]: dnz ecatue;

statns = Cecfregscrid, cBuff!
aeincf | *Prequency iz fawn',cBuff |

Uil Fraarcbvecare vergion of e DD

int CefHwryoer(int sdlvmg

This function |1|l.|1.'i|.||.-'- Mae Tardiwara wersinn of the TG .=\.|!ltl.‘:i|_|-.."|'.] 1!-]_- wilDOTR
Tnteger version number, § far verzion A, | 218 oo,

Noedwa ToOWET = DnTHwTYRT [

It is impormnt to provide s valus oany secvice calls o Sizrameirics
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GelPeriod (SM-2010CT only)
Dascription Make 2 single peeiod rzesurenanl,
Wimglody “d mm_user.h”
duuble GetPerind{ing Al

Remarks Takes @ single pericd reading. Do a conncer auterange o opliinie G2 counles range for
the neal period residime, 18 the Counrer is not installed, or e MM s ool on ACY or
ACT, aegre perioad value is renumad. [F olte MM i in autorange, be cerain 1o ke i
ampliluds reading before wsing s cornnuand, o geariows she minmum empling:
recpuiTesoenl is mer

Retum Yalus Doubls Fleating Poind perid (o secends ).

Example privctf "My wawve Periad ia %, 2 s4a",GetFariedio] o

GetPeriodStr (SM-2010CT only)

Description Take a single pesied messcremenl,
gimelwde "dmn nserh'”
int G ctPerimdSoe Lt arkadd, clowr far MipcsReadivia)

Remarks Takes sl pericd readine. Do a coanrer antersinge Lo eplisoize the counter rapee for
the aexl period meadine. 1Ethe Councee is net insdsled, o the DBAR i2 20t in ACY o
ML i oo period value ig rewarnad. 17 e BB 35 in autorance, be cortain o take an
Ampiilude reading before uzing this comowned, o reacancze the minimum anplinde
reyuirsment is ez

iprzfeading i a pointer o a buiTer ol e least 16 charserers oo hold the conversd resoll
The reluzn value iz a formatted siving cootiioiog e pedod in £ five digir fomiar wilh

LS,
Return Value Tnteoet cienr code
Example char cPuff[1e]; int etatus:

sbabng = ZetPerioafiril, oRuFF);
arintf {"Ferdad ig Zan',abkuff |

GeltPrintFormat
Description it the vorrent print formiat of the DOy
dinchude “'dmom_oscr.h™

char * GetPwinrFoeameald i wl nfH00

Remarks Cigls Lhe cumrent prin? format of the Db apecifad Tre el (RS are nnoberesd
frovm 6 b 3,
Return Yalua Prsiither 1o st which g e prudiog ool (e, " %8 . 3£
EIiI'I"lF|E wzinl [ {CecbrinzFoomaz (4, |, lpfhew)
T
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GetSerialNumber

Description

Remarks
Raturn Yalue
Example

Comments

Gellinits

Description

Remarks

Return Walue

Example

{GetlVer

Deserption

Remarks

Retum Yalua
Exampls

Commenis

Liyrameiries

et serial sownk=zr of the TR

int GeetSerint Moo ler(int s0mm

This funerion provides the serial normber of the DMM specified by alidid
Intewer seria: nurnhe

sevial pwches - GetJerizlvambes (00

1L s e pwntant e prsvvide this selue i aoy service calls o Signamelrics,

Crer the approprialy measurenent witits Swing.
chur * CGetlinilsfinl =04

Cizts the wnits appropriace for the cucrens measurenent fanae and toncton. for the IV
gpecified e wDASLL

Pomter b a slring which has the units (e.g., “ms )

prinlfiGetPrintFormat (00, larand {f Bzint reading
priaLf (" wa'n?,Z2cTnitsindd; S ogrinl unlita

Ciet rmagim deiver liheaiy sofoaars version nomber
b hle Grety er{vaid)

This tunction previces the driver sullease verginn.
Croubic flosiing version number.

goafzware wer = Goetvori(l;

[t is important to provide thiz widue ansry serviee calls 0o Signamerics.



HasCount (SM-2010CT only)

Description

Remarks

Raturn ¥alua

Exampla

initDmm

Description

Remarks

Return Yalue

Exainple

Test ifthe Counrer is avuiluble,
int HuasConnliol alkbdid)

s Aienon detacts whether oo neol the Counecr i insrelled o the
(1% specificd by a0 (OB RS are fmberad from 0o 3k

Interrer stusus ode

Value Deuning

TR Counter is avallablz,

FALSE Counler is ool awaibahln,
int statas:

if {daaCount 1011 stakus - GetEaricdsStr(0, nHEaff)

Initinlize the Dikibd
Hinelude “dmm_wser.h'

int Initihmmdiod Al ol b wedd]

Tnicialize the DM specitied by addddnd (D048 s are numibesed froin Ot 1} ac base
address epacitizd by dase oda(in HEX) The hicdwirs is selwoan initial state which e

YT, 25% ranpe. L0 resdings per second.
Inteper Emer code.

naclmm (G, GO0}

Sirmamelrics



IsAutoRange

Drascriptian

Femarks

Return VYalus

Example

IsRelative

Description

Remarks

Retum Yalue

Example

Fignaneirics

Remims the state of sutorange,

dinclode "dmm_user,h"

int Ts AutoRange{int 00 W}

See BetAntoRaneed) aml CleardutoRanga().

Return TRITE if autoranes is selected. FALSLE 6 = uol, TRTE and FALSE are detined
in dwe_u=zer.h.

ifl IspuzoRango (v | prinsf ("DRBY is in Mutorange":;

Foeturms the Beldive state of e RN,
Zluelude "dmm_oser.h"
it TsRelative(int nOALL

Tatpms the seate of e Relaive mede in the Db spocitiod b sE00E4 {1 Ms are
mielsesed Fram 0o 1)

Retum TRLUE it DM s sat o reludve ooode, EA LS AT s ol TRUT and FALSE ac
defined in dmm_user-h,

ifd Tarmolatiwve (i) ) omxiatS{ MM is ig zelablve modaT);
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ReadlDmm, ReadDmmFloat

Description

Romarks

Raturn Valuae

Example 1

Example 2

Rarom the cuerent fostiog-poid reading from the Dk specitiod by »DM TDMMz arc
oumbcred from O to 5,

dinclode “dmon sser, b
int ReadDimm Finatiing o 2394, o) =i
int ReadDimmyint A0, double ®ffow pil

Bem) DnmFloat rewds the curent roaaln from the TR, gafonies all sealing aol
comversion cequined. and retarns the resal as s 32-hit <ing le-precision foatise-podnt
aumber. ReadDmm is the sune a2 ReadDumn Wi bl il reinrns 8 9d-hil double-
precizion Hooting-point number. The D% continususly makes measurement i te st
rale without uny external softeranc INCIVCITIGN. As 4 new mesurengol, beogmes
weailible, i replaces the old measeremont. Therafoce, iT e e ol which ResdDomm or
Hend D et iy executed does not kecpoap witdh the current 138 nue, ald
neasureenls ane enored and curcent mcasurcineies are relrmed. SResufi 15 a pointer o
a domible s fferni 35 0 poincer ro a floaring number at which thess (upclions plece the
nueagurarenl esull. The returmed valoe is scaked to e currenlly sel ringe as the
exarnples ui the Exllowine table:

L] Bappee Loput Retirped value

25y [ {m " Bk X1
2 L.ow 1.0
20 Lo i
250 LM I {Me.10
2.5mA ImaA .0
25ma [{maA Ell
250 A Lim A [ {Me.1l
23h 1 A .00
250 2hm 1w 1 4H
] lk .00
Z5h 14k RHRI
] 130k I 7eb.00
AMag e Y]
B Tel') Tidbder L0

I'he retucn value 35 anincemer corore e,

Clost. T
Eemidlmmpilaat o, &f£] ;

doaksle dr
ReadTiun i 0,  &d)

4l SEEn ot s



ReadDmmNorm

Dezcription

Femarks

Frturn she current floating-point readiog from the DRI specilfied by w1 DA {00 M- arc
numbered frorm 10 3) in hesc units,

Hinelwgie ilom_wser.h"
inl BeadDnmMornaiot i donble *oResulth

ReadDmmMenn veads the cument cesult trom e DA, pertorms all sealing and
ennversion required, aod retiens the result as o 64-bit double-precision Blomling-gan
number, @Rerwltis a poinler Wwoa dowhle precision Eoatmyg tumber e which the lusciion
stoves e measurement cesull. 1 s diffzrent from Read Do and ReadDmm Flout n ik
tetrned value, which is nol seal=u W the sot vange. 1t §s instead an the base value as in the
follmaing table:

b Fange  lonpul H=nericd valac
230mV 1y 0.l
2.5% 1.0 10
25V 1k 0.0
2500 LikYy [ (1.0
2.5mA 1m. | f1e-1
25mA 1imut 101011
250mA T A Bk 0c-3
234 I A 1.0
250 C¥hm [l {4200
2.5k Ik I.0c3
25k ik [T
250k ik [ 00,2
250w e 1.
25h e 11 en, Lz

Return Value Inteper criaT code.

Examplw doubkla d; ink Z;
1 = Paadlmmlocrid, &ad);

ReadDmmStrg

Description Betuzn the rext veading friom the DNV specilied by aidaddd (OB are nombersd trom
Lo 3), frnvanied Toe printing.
Hinchode "dmoe wherh"”
chuer *Ttead Dhn sStrgline o400

Remarks This funcrion resds the newt resal from e I performs all scaling and conyerzion
icquined, aud returms the resolLas a soing formatoed for printiog. The peint femat is
detennined bee e sel cangee aod function. Te 9 scaled os Begdlhmm{}.

Return Yalue The recucn vilue is o poinicr o the measumemenl siring,

Example pringf ("ie", ReasDomScrg (il f% prlnt A meaasursoooe *)

Sipnametrics
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SetAutoRange, ClearAutoRange

Description Select wutoranging operation. ClearAutoRans: opevation for the Dibdbd specifed be
A A M e nuembiere] oo O 1o 31

Fioclude "dmm_user L'
void Secastollange(ing D140
vuill ClenrAwivRaoocliot 5004010

Remarks Serm the TIWTRT to atlaianzing nperalan e The D% will antorea livably select the
approgriace range for the et vl raoain ool mede ool sange s changed o a
ClearAantoRangelh crinimabd s wsoed. s compatble wilbe Geton clinges. When m
ataipe mode, e 130AM will up rongee when the reading is ovee 10095 ol e cument
rittze O g 3000 counls). Dywean rungiog will vecor when the reading G2lls baiow S af
Lhe curmeni ringee 2. 2250 counts).

Return Yalue Mone

Exarm prii qutpunpiange (21 F* Degin autorsacing ogeration ¢/
SetDmmFuncRange

Description Sel the DM sperified by al 240 (DA ave e bered frven 10w T Dinstsn s

Tagee il ihe sene time.
Himcluwde "dmo_uwscrh"
void SetlmmEPuncRangerine D30, Tt foarange)

Remarks Sets the DM functinn aoy range wsing a single command. When aving ts change lorls
functicn and range, itis Sasler o use SeildmmPunocRange than o nsz the
SetTrmmFunction feluwed by SetDmmBange. Compositc feaorag: valies an

dafined in dran_wser,h,

FRetum Yalus Wane

Example SetDmmluscRanges I, VI 25V ;

13 Niprametricy



SetDmmRate

Description

Remarks

Return ¥alue

Ser DMBA ceucding: G,

finelude "dom_nscr.&”

int SerDmmBateiing mAA, inl raoe)

Sets reading rate of the DM sperilied by gl M4 (1T ave numeered Irormn G 5 m
# pueeget valne, The legal mate values are defie] o dwm oserh, This fuociion lesds
rarte Lor walhlity and rerums an oreor code, The <Gl vt o initializedon is e

reddings per sconnd DM Rate3].

Inmzear crmor codde.

Example SetTrrRats ih, WFWRalk=L0) ; 7% Saelact 10 woadings/Sec. v/
SetRelative
DescAption Sl e DT 10 relative measurament operation.
vipich SelBelalive(inl 000340
Remarksa Sets the DM specitiod by 50080 {DMM s are numbesed from 0o 3}t caladve
aperation mode. The curmeat reading is subsacte! o 211 -olseqoent readings, until the
function is chanced or ClearRelative(} fumction o isapenl [Lis comgatizle with Dhidd
range chanpes,
Feturn Value bunoe
E}l{.ﬂ.mple SphEelalive i)
ShutDownDmm
Degcription Turo the poraer offto the measurzmens secsion of the [MAM
#inelude "dmm_upser.h"
iof Shutwnlrmmiind ol 1454
Remarks Ihis Nesetinn tees off tic power to che megsarement seclion ol e LA specifizd by

Return Value

Example

Siguamoetricy

AN L8 M e runthered o 0ta 30 Power L2 turoes on when exscaling the
LoitBemmy] fimclion sl

g ORAY

ghutiosmbrming S Bhulb off power Lo w2 ey

Lt



8.0 5M-2010 DVIM Windows Interface

8.1 Distribution Files

In wedddition to the DO Liles, the disribution diskerte contains the Microsotd Windmaa™ BA1-2010 DM
sollware, T instol] this sellwase, crter the command "A:SETLP" in the "Run Frograr" menu of e Windows File
Barager: or double—<lick on the SETUP.EXC lile nam: from the Iile Manager winlow. Woss tiles on this diskotte
are compresssd. wmd iovst e installed using the SETUP proumum.

The S0-20H40 DWW DLL is o prolacisd-mode Micooso R Windows' LT that controls the Saammmetrics ' TP,
Tt is provided wilh ovo samples of Visial Basic™ fonf-panel application 1o demonztrate Ui DB and the misrface
mcthod ta the DLL. Cheek the README . THT filk tor more infirmation ab<ail i files contiooed on the diskeile,
e impormnt fles o ncds an:

Eile Nescriptlon
MG HLL The 1& bit Dvaamically Toaded Libmary (E1.7.0 for the SE-200d and SRI-20100C1T
fie thin mznwal Lor availablc commerads. Nee the YWisaal Basie sonices for
declarations need= e the DLL fimeiions, his file §s iostallad o e %indows
system directory, 1§ could alzn be vsed in your working dirsclory.

EM2UTOLDEF
SMIDAD LA

DMK _LMERH

SPA-20010 gdriver TILL madhile dzfinition fle.
DL 1ikrary file, tor use mainly with C prormemmiog i Windaws.

Fheader file neaded tor both Windorws DLL and L0058 Taiarics.

PREFI MK Header file contiiming all L0E functions deslratioi,
SMI0H Windows DLL funcizon declararion tile,
Yisual Bagie 3.0 MAIN COMNUROL FPANEL RELAT EIX FILES

SO LGET Subhirectony conmining the ¥isual Basic Conmol Panel, SFELMNAOEXE, its source
core, and associsted files, This program was seneeared with Visual Hazic wersion
il

YEBRUM0,DLL Virua! Basic cun-time inreeproter. Inswll in wour CATIDOWESYS TR (or
cquivakznoe dirssiors:.

THREED.VEX Wisual Basiv extension 110 Tnsmall o vooe C:0W IVTHPASSYSTEM (or
2uivalent) dicectory,

SPLN.VEX Wisiwal Basic cxtension D1 Ieslabl i voar CRAYIRIOYSSYSTEM (ur

CLORAL.BAS

equivalennl directory

Main Comtrol Panel ¢inbal declerntions source file.

NMM.OFG Configerusion Lil2 which nas che 10 base addresa tor the SM=200110. This file is resd
Iry the controi panels.
SHMINEYXE Tie main Control Fooel WHE3.0 executable e, which reads LWPLOFG for the L0

base addeess.

is SToRamuirics



SMANTFRM Tain contrnl panel "Torn™ <ource coads

SMINTULMAK Rain coalrol paned V1350 muxe lile. Open &t gs a projeer from YBE3.0 0 make
chimnges or vicw the source code cacianed.

¥isuwal Kazic 30 1LANDHELD DMM CONTROL PANEL RELATED FILES

GLOB.BAS Gimple handhefd Cromnl Panel 2 hobal declanions source Lile.

IANIMIELD.EXE The sunple panel Y030 execelable Gz, wirich reads DMWMMCFG for the 10 hase
acldress,

DRMPORM. FlILA Simpie kondneld panel "fomm" source cocde

HANMDHELDLAK Ilanclheld pane] WES.0 make file, Opcn Ta3 4 prgject Tnen Y 155 40000 roekes changes

ab view (he sonree code encloged.

Tas iatail the Oiles Ve the distribution diskerte, m the program AMSETUPEXE fom the Program Wanagers
"FileiFRun..." dialag, ar doehie-click the lile name ASSETUR.EXE fron: the File Manager, The liles conteined an
ihe: distribustion disketre are curnpressed, snd must be ingtalled wsing SETLY

8.2 Configuraticn File

The Sh-Z010 AR is confipured amone of two wuyz. I writing sofbsars in Wiseal Liizic, £++ oc ather aeosrams.
Uy base address is passcd tn the 1L on (e frer call, uzing che DM Tl fumcbon dor InitDoaod) tor D03
wrplicationa). The hage address is the seting of the base 10 addeess awitches on e cicd,

IF using the Yisual Bagie Condrel Panel, o nilbdigation, the panel reads the base addness (ron o cenlireration tile.
DMMCFG. The file IVIMLCFG conmaios (be insimument bage addresqes of tie IMMe comsimed in vour BC. A
leriied of four censecutive addresses are uset by sither the SR-2000 ar the EW-Z0DI0CT. The llewine DV OFG
aunleons iodicates a DM at HEX addiess a0 (512 decimal )

L2

e o fown Dbz can b installed incvour BC DB are poimbered stanting Foan 00oe ke G, oo 5 for the foucth.
EXVIL AT G st have & line indicating e sase address of cach TMM. Woo@impaty Bes e allowse], Cse any
ARCIT e editor to modity DMMLCFG, weoeCect ke 8B cope and the basc address. The fallowang DMMLCTG
contents srthcnles I nomber & s at Hew address D200 6302 decimal), and ThIW namiher |25 at D204 (316
decimall

Z1l2
z1G

Kipmpmerrics 3



8.3 Using the SM-20110 Windows Driver

Tnseall the SM20U0LH header Tile in adireciory Ul will be searched b your OO0+ compiler B header files.
Tnsall SMANINLTE in a directory fhar will be saarched by tha linker for impart libraries. Daringe Setap, the DLE
Gle SMZULODLL ts installed mothe CAWINDOWSEYETEM diceciocy, which iz autormatically searched when 2
Windows applicadon isancs a LoadLibrary command. If desived. copy the SMIOLODLL in o locaien whers aiter
yorur program will do a Toadibrary call, or in a PATH aoch thar %indows will load the DLL automatisally,

T using the SM-2010 driver, firsr call DRIMInit to read the Dibibd contiruration and calibramn inforeation, and w
identity the L base address. Call DMMSctFoRange to set the DM measurement linctnn and rnge. The DR
functon'ranee constants are defined in the dmm_wser.b beader file, and hive names thai clearly indicate the
function they invoke. Motice that the codes are inrer-mixed. Don't hurd-cesle (e numeric values, singe ey may
thanpe. Use DMMSetRate to soc the reading rote wsing the DIFIMRete® detines in e bemder [ile,

Three fancrions are peovided to retwm TARIA veadings. T Read returns the next reading as a scaled smigle-
[recision (F1man ) result, DT Readlkhl retims the nest reading as a scaled douhle-procision (dowbs”e) result,
ancd DM e eacin psie retims the next reading as A formatbed sering ready o be displayed.

A functions acceps a Dhbi-number paramcter. Fach function robiens an crror code.

3.4 Visual Basic Contreol Panel Application

Thz Yizual Basic Control Fonzl, SM2OL0EXE {m she SELR0LOEE subdirestory ) is g smmple internetive contra)
panel tor the SM-Z000 DN, Wheo iv leads it will reke a tew seconds o indiolize the bardware befove the foot
pancl is displaved.

The push-burtons labeled "TRCYT, "ACK". oo, control the DN tonetion. As you pash ene, de front pans]
application will switch the DB to the sclected ronoc and tunction.  Ploase soc Sectian 2.0, Weasurerment
Fuanctions, tor more details.

The source code filc GLOBAL.BAS conmins the inforface and comstant definitions required to write Visoal Basic

appliviations whivh imlgcavt with the deiver DILL, alony with some glabul variables required for this partienlar front-
panel applivation, See the READMETXT [ie io ¥_BASIC for more intfonmnarion.
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8.5 Windows DLL Default Modes and Parameters
The Windows DLL detault masdss aod parameters an penr 832010 and ShA-20000] arc sctup as tollows:

#  Dunction isset m TICE
ensurement rare 15 set tn R.-"..T'l_-._lﬂl, pr [ readings per sccond.
Avtraring s diaabled, range is serin 22V,
Relative mode is digabled.

8.6 Using the SM2010 DLL with LabWindows/CV13® Version 3.1

10 pzing LabWindowz CWIE Yersion 401 ar hipher, vou rast ose the Senomerios Winduwsds Release
SUOFTWARE. When using che SMZOL0DLL with Lab iodows 0% 1, won sheonld moakos $hese chanees to the
SEnfz0 i H 1ilc:

I. Inclhade a TabWindow 2 CVT fpe definitions headar Sie (for instancs “winevi by, which i= neaded to call
wor othar DLLs including the SMM2010.011. Ser below

#Fineude "winevyLh™
Melete © exporr® fom all functions declarations.

Fephacs Iype il with repe “short?

L |

4, Eephacy bype ‘unsigoesl’ with vepe onsipged shore for dnstanes:
vhunge: il __espuel Wik AP DB MSelasin] afkmne, int el oy

< shaae] W IRA PR M Selateshinet sl daan, shodt afloss;

Sipmisnafrics iu



The header fils (for example: winevih) s needed to compeosite for the Mationzl Insouments DL interface

limitarion, The wincvih tile is shewn beloa:
F (lenarme: WTRCSLH

Ly

This file voatwins the required delinitivns of Window?s data types used o ool drver DLL"s sich as
Sirnumetrics® Sh2000,DLL, The definilions are consisbent with Wancem' s <windows b=, s required by
Prarione] [nsmaments LabW indows CW (R,

Fifndef WEACVI__H

wendif

mdefine WIKCYE H 1
sdetine FALSLE O
fdoefime TRUE 1
#defne OFF 0
mdefing O i

s comimon definitions and Lypadels ¥R

=icting YWOID  wvodd
wdcfine FAR _ e
Adeline oear _ hET

Fdeling puscul pascal

Fdeline COLCL _ aded
mdeting WINAFPL
sdetime CALLDACK

Ilh.h.H

typeiizl short  DOOL;

_ far _ pagcal
_ far__puscal
simple Lypes & cooume belpsr pacios *44

wpedel wnsizmed chir BYTL;
ppedet unsismed shord,  WORD:
trpedet unsiimed lome DWOERD:
typodet unsipned inl LT

nildel STRICT

Lypedel signed Tang TG
nelse

euleiine TAOMG leng
wesilil
R ammen priniler Ly peg 2
aabrilel SLITA.

Mefine WULL 0
Hen:dit
I_:.'pn:-.l-:r [P CHENT MEATL® FLW LT,
tvpecal THM&CHUI EARY  LIPLOWORD.
rpedef vaid FAR® LT,
vpcdef short SHOET,
oypodef short _far + LPSHORT:
opodef char KEAR® PETR:
traedef char KEAR™ WPAETH:
typodef char EATL? LISTR:
typedef comst ehar FAR® LPCETR;
tepedef BY TF MEAR® TRYTE:
Iypadel BYTE FA* [I'"BYTE;
Lypedei inl MLAR? PR T,
Lepedef ol FAR® LT,
rvpedef WORD LEARS PWORLY,
rvpedel WORD FARS  LPwICHAL,
pmcdef long HEAR® PLECMG,
tracdef long FAR* LPLOMNG;
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An evam ple applization nF SKI2010 1L calls from LabWindows CWT & is shewn below. [t conluing [uterions
measure olmnsl) and mensmre_vded) with sangle calls to the SM-2010, NOTE: Althoagh these imeasiremenl
funztions use LabWindows/ OV and the LabWindews CVIR) Tesl Daeculive, they arz not nooossarily cudel o
Tab W irnloe =8 rstrmment driver stamdizs,

.'.H !-uru_'l.iurl: ITIZi=LTs -.:]nrl:-:,_ E!l'.l'!'l.'lll"il!': ITIisLrs 1:l.|'.l'.ll"\- k2

it mzasare abrmaldooble £ Preading s £
sherl rar, 1
FIRAM Sell il anzaih {015 130,
AP SelAuiolange (0, TR,
Mo seltle melo-range and Tiecion changes iennee tea readings *f
o =T L], i) et = TP Readboonn {0, & O reading];
returm rer;

T

P |||=::~.|||t~_'.-|:i|,:._ [AITI0SE ! nsasirs 10" Wilis =

il messure wdeldenbbe vnsabing £
slooit reL i,
I b Serbn anpaiiy, Wi 5],
Fard T St Bange (G, TRIUTE),
Moo seltle autemrgnge and funcion clianges igimg wa eadings *
el b= T i 1L it e — TER Bsad™oem 0, & Yeaading
el rel

b

Foe LalyW@ ndens O T Worsion 400 and abwove, wse the Seeacmeieics Windows95 softwars iclease,
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8.7 Windows Command Language

Thie Tl lurwe i seclions conlaan detailed descriptions nf each fonetion of the Windows command Languisge. Thinge
cincnrAnds thal perlaim e unlye e S%-20000T are indicaoed.

Mute: Al error codes ure delined n the dowo_userb Tle a5 negative intagers. There are tveo melbods 1o Jook at
rerurmed error codes. Looking them up io the dim_wser, D Gle is the nst gtraighe forward vway, The seoonu et
requires calling the DMWETStng() funetion. which relurm 4 sleing describing the errar code.

DMMCalibrale

Description Calibrawe the B30 s analow-lo-digital converser. Perfonma the sume function as the
Sl Danetaon oo the Waseal Basic Control Pancl.

dinclue "2

int DMzl brateine oD

Remarks This fiociion recilibrates e LI, anad retums il e e cormand operating ineds,
Faramecicr | \'“!'I !“;[ipfmu
Lk int Ideatifies the DR, LNV are aymberesd starling witl sero.
Return YValus Tiwteoer crror code. The return vahoe is one of the following constants.
Example gatatusg = OMMCalibrate(d); % a gualeox iaterasl zal_ =/
Comments This perferms an dnmernal TYRR ealibearion of the analag-ro-digical eonvemer, Tt nst hoe

performed & Jeast g por month, with all inpot connesrions (o the TR remaeyad, 1 is
bt pelagisd o the eeace e year, sxlecial caliatlon which stones the callbeatiod wotlanls
i rhe ShA-2010%: internal, pos-volatile memoas.

DMMErrSiring
Descripticn Bermim a pnitiar 163 string deseribing o DM 2oor code,
#inclade "sm21 L h"

inl LM Erchring(int seloran LUSTR (pofnf it niiygler)

Remarks
Rirror inf errur code retumed from a coll oo the Diibkd
e fug LFETR FPoints to a bultor (at least 32 charactors lonel to hald the
QrTOT SiTing.
niTaLen ind The lzogth of the bulter in chauctece
Returm Value The relurn walue 1s uoe ol the fuliowihg comskants,
'||.-'E|!|£ Eljlani L]
Intocger Langth ol she pelumed siroe o gmeliyf
Example imt T: ohar tmfldR]

T = T:m':*':*ﬁt::“.ﬂglnErrﬂ-r. ayrboyk, '1|]] H
printf i “Hrror: ot nprlowl ]
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DMMGetCallate
Descriptlon Fizurn the catibrotion dace sirine fom the D30

Finclude "em X010 "

Tt IVRAG et e lMake(int ~lnoe. LIS TR S CalDane]
Remarks This hingiion cends the culibration dete sinoe oom he strachore.
sl o Ddemtidies the DM, LabAbds ace uncb=eed sherting with ceeo,
fmsalaliate LESTR Poinls e w bullsc (at least Lo chamcises long) o ol the
vidd e sirine,
Retum Yalua The retwrn voive i one of the folleawing constants.
Value Meaning
ANy positive num ber Lenpth of the dare string
Any negative oumber Erzor codc
Example char cEuf[337;

_nkt s-ring lengch;
atring lengzlh = OMM3e-CalDaze(d, cbut:;

DMMGetCallLab
Description Rt a poincer 0 string deseribing e calitration laboretere that calibrated hc
CebAbd.

iy doade "sm 20T R

il DA G ake iot rilhws, LESTR fpazlai)

Remarks Fris foarction retoms he e of the calideaion |:_:_|_'-:_'\-J:||.n,|r:,' Lhet paslinrates e IBARA .
Baramerey TypeMescriplion
KD eyt e Edentifics the D%, DMMMs 2 ambered staiting
witll ZoTo.
bl il LPTSRE Poiuts ro a butfer for lease 22 chavacters long)

where the cal lab smring is writken te.
Return Walue '||'|1I..\:?I|:.‘ ]Lp"'l!ll:'lnl nf cal lal SIT R o st errae cile
Exill'llplEl inkt Z; zohar BoEf|32];

L = IiFiisbsa™ Lakid, buffl;
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DMMGetFnRange

Descripkion

Remarks

Return Yalue

Example

Ciel 1M rmpes cocle

Bipelmle s m M0 WY

Hingludle "lm rII_HHHF.h'I

int DMMG o Fultnnpeint sulmmg)

This functizn retums Bie combinad Takdhd ﬂnc:l-::-r:."ra.ugc code, Sez dm r|1._||$r.r.|'| far the

ol |rn|_'|]u1.|= sed nf cendes.

Firameler
IREIET

Iatcee: valur comesponding to the cucrendly st MY luncliondrange, o an zeenr eode.

'y e Eheseri plinm
lebeniifes the DA TRV aro sominerced srarting aich zero,

The tollswing are the positive retnrogd vilies.

Malue

VI 2S50mY
VI 3500mY
VI 15V
VI 250V
VAC 2S0mY
VAC 2500mY
VAL 25V
VALC 250%
IAC 250004
[AC 25mA
TAC 2S0mA
[AC 2500mA
IDC_ 2500ua
IDC 25mA
IDC_250mA
100 2500ma
{HM_250
OHM_2500
CYHM 25K
COHM. IS0K
(M ZSUUK,
ﬁ_}III'H'I_I:T. Ml

Rlyaning

First und Jowest WD caoge (250 m V)
econd WDC anee.

Thivd WO renyre.

Hirhest VOO range.

Fimst and Jowest WAC ranze (2380 my)
Sesuod WAL caoge.

Ibird % AL canee,

Hirhest VAL oy,

Ficar and lovwest LAC renes (2.5 ma)
gecond 1AC manies

Third [AC ranae

Hichest [AC range.

Ficst and lowese IDC ranee 35 2.5 maA.
second 0L remee,

Thicd 10C rangza.

Highest 1T ranae.

First Oluns ranaes i3 250 Ohms.
Hecond Ohms range.

Thied Cms range.

Fourh homs caoge.

Lith Ohms mmper

Thy highes Ohoos range 15 25 MObms,

nk dg:dr ':Elr-'ﬂ'-'IGI:LI":J.:c:‘I..'J:_.‘:I: — ".-'_“_-':_’.;SC'H.'.".-':I

Ccricl "Lowesl VOO ranage selecbad?);
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DMMGelFunction

Description Got DMM fanction cods

Fwclude "sm 2000 "

winchede "dm rrt_uﬂr.h L

Dl TG ed e din im0

Remarks This function vetuma the TR fanction code.
»d Inam int [dentifics the DBIR. DIAMS are gumbered slarbing wilh
e,
Fetum Yalue lhceger walos eonisspending o the cuncirt Janctive, o an civor codes,
Value Meaning
YTH LOTH S BT
VAl il AL
. M currenld
Tal AL cwnaznt
DHMS Chims
Example inc i4; if (DMMSezFunction - VOI) printf ("WDT Functisa

gelecTesn’;

DMMGetHwrVer
Descriptlon ot DA hordharare version
sinclode "sm3d L0k

int DMG o HmrWer(int «fnae|

Ramarks This function rebaciss e AR Fandeeane version,

Pacameter TypeTreseription

nwg int  Tdzncifizs the [T TGS ave aumibeed sracting with 2en.
Return Yalue lcvemer vislug, The retum vilue s the harowoss version.
Example rardweraver = DEMGSLHwsWor (00
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DMMGefRange

Dascrption Gt LM pressnt rage code

Finclude "sewX 0L
Himelwde "Uman wzerh”

il 1V WNGedRangeiint xOmm)

Remarks This function returns (e LI roge ende.
Parwmeler TypeDeseripriog
Hilhmm it Tdentities the DM, 1% WS ane numbenced starting
with zero.
Return value Injeper valie correaponding to the curmently set DM e, a2 civor code,
Yalue Maaning
1 Firal and Inwese ranae (250mY. 2300Chms. 2 5mAd
L secmid range (2.5, 2 Sk0hm, 25mA)
i Tided cange (255, 25k0hin, 230mA)
] Fourh runges  230%, 330Kk, 2540
d Fifth raoge (2, 580 m )
5 Santh rangze PR MR
Example it id;
il ZHMMZatRange (0} == 3] princfivimoensn range selasbad™);
DMMGeiRate
Descriptian Crat DM voading cate

uwelude Fem21dh™

it [P etRtatene »fham, dooble FAR #ipalate)

Remarks Phig Teetinn rewerss & doakle fost vtz n readings per second.
. eder Ty peTrescripilon
nimum it Dlentifics e M. DA 2re nombered starming wih zem
parilare clomble WA poeeter whene the rete i3 saved.
Return YWalue Trtzgor crvor code,
Examjle dAoubhlo Pas 1iten;

IMM3EetRate D, &raksl;
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DMMGetSerialNumber
Description Get DA sorial number
Hinclode s 1dh"

int DEIMG et SerialNumbering o lwbs)

Remarks This fanetion retucme U DR secial oumber, Each MM bas o ooisgue secial oumber,
The retumed value sheuld match the least signiticant divits of the serinl number oo the
label uftnched to the DML
Purumeler Type/Deseripton
nlkarm oy Lienlilies e DivIM, DMMs are oumbered starting
e itls weras,
Retum Value [oresmer value card serial nombey oF an crior cods.
Example inc id; 14 = DMMSetferialNumber (0] ;
DMMGetVer
Description izl 1IMAR snbbvwime version

Huclnde " 20100

ini DAV eV erdonble FAR *.!Imz'[-’ﬂ- i

Remarks This tunction Tetaens che DA sofwans driver verzivo, wlich % o double Doatine value.
Burameter TrpeMescription
fpa Ve dooble FAR pointer to the locaidon o whch e vemivo i weillen,
Retum Walue Irverer vidue LbIM ORCAY
Example fochle d; TMMGetVer fwd) ;
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DMMHasCountOption

Description

Remarks

Return Yallio

Test forr the prosence of the BM=201TUCT Counter,
winetude "sm2f LR
BOCHL DM HasCount Dptivnfin sOmi)

Test il the imslabled 1N is 2 SW-2010070, Lhis detenndnoton is made by deteeting the
preseoce ol cunllz ration infarmarion stored o the T hardwere,

P i eter Trpu/Descriplien

b ind  Edeniifies the Tk, DWIM: are nembered stemicg witl zero,

The rcturn valuz is one of the lollowing coistants, oF a negative ermor cinde,

Valne ‘J.!‘.H.I].I.'IILI .
TEUE Countzr is presend (s & Sh-2010C7T7)
FALXE Councer 35 nos presenl, {10 o SE-2010}
DMMInit
Description Initialize o DM
wiochade s,
#inclode "dmm_wser, k"
int DM Init{ing 0w, int Sose ol
Remarks Frrn s the poever and initialize fhe D nembeced addmm (ecene the fisst DMB i3
stcber 1) At the Tase address fade 2ore. This Tunetion 15 slways e Taranc o be
issued belure naing e TARIW. This fanction sets the Sase_aoivrr B all subscquent
eprntiony. | he sequence of cvzinrg wpon initialzation iocludes wming on e power o
e D30dbd, reculimgg the calilnation daca reeard, AutoCalicrasion; anl seiling the defaclt
mensuremer) fostivn (%TICT, range (2557, and reading rete {1 0m: ).
Parameter Ly peTrescripilion
wDman ol Llewifes thes DRI, Db are membered <lsfine wilh zcro.
Fravvs creddra ot Liuse suddress af e AR
Return Value The retuse valie conld be onz of several. us speeilisd oo DRM_TSTIRTE,
Example J*odmdinialice IMM ol I7C address bazoh 1502 decima_) ¥

S = DMMLGit (0, 2xZ000
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DWWMisAutoRange

Descripdan Get the statws of e autossaee Clag.
Fionclude “anei ik "™
BOOL DM MIsautoRangedlnt nllnan
Remarks This funatisn relems lhe LbAM gurorariee oz staco.
I*arinneler VR
silnen int Identidies the DRAWT. DWW are ninnbseczd srarming weith veee.
Feturn Valoe TIHUL, FALKSE
Walug Meaning
I'RLE Autoranzing wigshs is saleried,
FaLsE Anberanging mods 5 ol selected.
Example 1T SEMIsAutchanga (00 ] fuaka = THIK,
DMMisRelative
Description Ll Lhe shatus of the Reolative flag.
Himchngde s 2CLULG"
BOOL BMMIsRelativedne wliva
Remarks Thiz funetion rerins e M Relative o ante.
Parameter Trpeleseripling
RERL il Identilies the DMM. DRI ar2 numberad staning with cern,
Return Walue Intzecr TRUE, FALSE o an arcor code,
Yalue Pl s e
TRLUE Relstive toode 35 selered
FALSE Welilive mode s nor zclecncd.
Example It reluabele;

SEEserrrTirics
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DMMRead, DMMReadDbi

Descrption Exturn the next Hoatinz-point reading Mo B TAWA.
dinglyde Msm2 0100

int DMMEcnd(int #0mm, Doat FAR *Fafue)
int VMM EeodDhiint il double FAR *foofeni

Remarks D IMRead vaads the nest resull Mo the 133, perferms il s ling anel comvarsion
required. and erurms e resull s n 52-5il sing le-precision. fAsating-pomt number in the
Tocarion pesinied w by Infeode. 1AM Eendihl reads the neat result from the Dbdbd
pertonmg all sealing sud conversion required. und returmns the resulht as a &4-bit double-
precision flualing-point number in the locstion poimted to by fpci@esad.

Parameter Typed ieeriplinn
Filism It Edentifies the E2%b4. B0y ame gumbered stacting with zero.
ipfValne flnat FARL *  Frints lo the Lowalioo 1o bold the next resding,
(P Reris donble FAH = Poiols o the Jocatien Lo hold the next readne.
Return Value Imteger armor eade.
Exampie 1 Eloac £

STk RTATLE;
skatus = DMMEead (o, &L}

Example 2 double g et status;
gLatiue = DMMReadDhl (9, sd);
DMMReadingSir
Description Return the next reading fSom rle DB Tomatied tor printing.

Finclude "em20160.5L"
Tne TR BesdineSicliot x0mm, LPSTR (o Reading]
Remarks This finstion rends the nexe resakh from the 1%, perliems wl zculing and conversian

reguired, iend retumz the reznlo az a sorioe fomsatisd e printing. The print formar ia
determined B e ey aod foction.

Farameter Trpeidieseription
HETEY i [denlilies che DN, Dbz aro nombered starliog sl oo,
g Reveding LPSTR Points to a haffer (ar Teast 16 characiees lonek Lo bold the

cotrveriod resaln. The retizn value will ceneist ol s leadioe sign. 2
floarine-poine value in exponzniinl nodalion, aod a uniss specificr.

Return Value Intoper crror cade.
Example zhar cEuf[17] ;

ink Btatus;
glalue — DMMEeadiouEle (3, o=3uf;
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DMMReadFrequency (SM-2010CT only)

Description Beturn e nest deable floating-peinl freyueney reading fom the THAL
finelude "sm2dlih"
int MR eadFregueney(ind nlmar, dooble FAR *fodl e}
Remarks Make q single Prequency meassurcment, smd sture the reult 2z 2 64-bit dou ble-precigion

floating-point mumker in e location poineed tu by (eafreg. T the DMV i inoontocange,
be cortain to take an amplitide reading betore using Ihis eotrmand.

Parameger TypuMieseriprlanng
Fellmnm int lenlifies the DML DABs ore numbered staitipe with zero.
ipdireg double FARL Y Points to the Jocation 1o bold the froquency.
Return Yalue Inrcmer error cosds.
Exampls covhle d;

irt 2tatas;
etatusg <« ZHMR=sdFroqaenayid, Ed)g

DMMReadFreqguencyStr (SM-20106CT only)

Degcription Rewaen the next Db frequency reading, formattad loe printig,
dinclode "sm 201 00"
int DMME eadErequeneySir{iot minoe LESTR o feodieg
Remarks This function makes frequeicy maasoeament and renums the reswls as 2 steing foonaiied

for prioting, ‘Lhe print (ot & Gaed 1o fiva digits phos unics. e.c., $5.001 Hz, 1t the
Ceblbd 35 i subomange, B cecksin (o lake2 an am plinde reading hetore usine this

comamiod .
Farpneter Ty e peseriprio
AR ini Identifies the D30, LM e ainnfaicd starting with zeno.
Jwez Ricading LPSTR FPoints to o butter (at Jeast U6 charpcias leng) o hoid the
converisd result,
Fetum Value Lotester sprur cosde,
Example char osufl1:];

inT status;
unalus = DMMReadFregasaeySte (0, oBal) §
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DMMReadNorm

Cescripion Take a reading thar iz in Tase valug,

inglpale “am2010.0™
int I MEemdMormiing 2 mm, doable TAR %o

Remarks Thiz funstien ceturns a deuble fleating-poinl oumber, The relamed vabwe 1= coerecled Tor
o anils, That s, 10 retizems 820 Gor o 2000 mY input and 128 Qe 1.0 308,

Parsmeler LypuiDescriptivn
RLIImH int ldenefics tha DRARL. DBABLs are numbered stectimie with xens,
Irdfles donble FAR Pointer to o lecetion where the reading is savesl,
Fetum Y¥alua Inwewer erar crxde.
Example lat ztatus;

doncls zeadiag;
gtabtug = DEERead¥orm(0, ereadiog] )

OMMReadPeriod (SM-2070CT only)
Dascription Renun the next doable floatine-poing period reading fram the Thhdhkd

#include "smE010. "

int DMMEendPeriod(int nlmig, douwble FAR =ndPerio)

Remarks Whake # single period messursment, and store the result os 2 64-bit dowble-precision
(snittang- poadmd numbee i the locstion pointed to bee draPeriad. 1F dic TR is in
Aulnrange, b= certam fo take an ampliuds reading before wsing this eommand.

HIEI int  Tentifics the TR TIMRL are tiimbered staning with wemo,
lnadFeriog double FAR®  Maineg wo the lncatian which helds the periol.
Retum valun Taremer error cods.
Examplo Zouble d:
it etak-as:
nnitus = TIMENcadboricdin, @41 ;
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DMMReadPeriodStr (SM-2010CT only)

Doscrption Retarn the next DM perind reading, tormulesd for printing.
Hlnelude "om2Z0AN.R"
it DRI R d Pericd Sterint s0mm. LIS TH o Reeaing)
Remarks Ihis function makes a period measaecment and rewons the result as a swiog fematted for

printing. The print Sormat 35 fed o (ive digics plus witls, e, (5000 ms, 10 e T
1 in aurange, e cortain w ke anarmpiitade seading belme wsing this comouml,

Paramgter TrpeDescriptivn
s int Tdcntifies the DARI, 182 arc numbered slarting With zero,
inszReading LIFSTR  Points fo o butTer [zl lzast |6 characters Jone) w ol the

converted resull, The retinni valez will consist ol a leading sier, i
froncine-podol vales i espoacntial nowdon, ansd @ units spooifien

Return Yalue INLopor ermar codt.
Exampla nanr oFul (L7 ;
it nibealoag;
statun - DEERoesdZerzaodsering, nenl);
DMMSefAutoRange
Description Yel autoranae stoma tor Lhdh

vinelude “sm20 10"

imi 'MMSctAutoRangeiint xliwmm, O, BAuty

Remarks This tunction soubles or disables auniasee operation of the [0,
Barameter TypeDeseription
TR it [desiifics thy DRARAL 1RARAS wre nkisbeied seartinae with ruro.
hArin BOOL Deermings whailer ar nor actorunging us dune. The valae

TRUE enabivs auloreing, FATSE disables it

Retum Valuge Inteper soror vode.
Exampla atatus — DMMEsbBulofasge (D, TEOR); S+ onable *f
@Tatis = MMEcthoboRange{0, FALSE) ; F* disaola */
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DMMSeiFnRange

Description

Remarks

Retum valus

Exzampla

mel the DM fanction nnd rampge.

Sinclude s 000"
Simiclude "dnm oserh”

inl 1 VIRt P Rangeint illmnew, imk o n g

‘| hag fizneginn scts the fanctian and renge wsad by the TR The table of vidues i
delined by the KOO, FAC %, I0C ¢ LG ™ and G " definitions in the header
file.

Carnmeter Tyl beseripring

sl inl Bleitifies the Dodbd. TMs are numbersd stacliog will rero.
HFERRange imt A pre-defined eonstant corvesponding te the degiesd lunctinn ad

gt L5

[MLGEer cTine code.

gtatua = CDMMS2tEnfangs (0, 16 2tmal

DM SetRate

Dascription

Remarks

Rekturn Yalue

Example

Sur the DM reading cals.

Finelude "sm20ilhh"
#imelude "dmm_wser.h'”

int DAMMSctEnlcliot alimr, it sidare)

Thas Tevettin sl the reading rate wsed B e TR (eepicssed in rcadings per sccond),
Lhe table of vislues is s fioed by the delmitaons io b T3 Tadee file.

Ballmm inl Dlerrdrfies the TIMBL 1T B ire narshered sbarbing wilh ao
rlaitz il A prre-de Deved cosbanl correspondise 1o e desived reading vt

lager avor ende.

shabie; = DMMEcEZadte: (S, TMMEcLlesl)
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DMMSetRelative

Dezcripbion 3el the DM neletive reading made for the presant fanctien,
#include "smziridLh"
int DM MSctReladvaint A Dwne BOOOL bited)

Remarks This fumetion sclects relative or absulule reading mode for the DVIM. I the 58ef
paramctor vale i= TRUL (be DM will changoe ta telative rceding mode. FALSE, the

Dobdhd will charige w absulule reading mode. Caution:  Tha not sclect DM SetRelathve
wlhich it the aulerange oo,

Paramecer Tvpe/Deseription
#lnun int Ldentifies the DRM. DW N are nunbeced stasting with cero,
ARl Bl TRUE o encar relative mode, FAT.SE 1 enler absolule
o,
Raturn Value Intepeer error code.
Example ctatus - DMM3etDRelative!d, TRUE)
DMMShutDown
Description Turn flee provver off 1o the mensurement scetion af the TV,

Hlwclwde w200 RL"
ink DM TSho Do fio) mlem)

Remarkz This function tums tho powszr nff o the messiemen secion of the Diib, and is uzed
wheoewor re-acting die TR = necessicy,

Earymeter TypeMeacriplin

nllmig int Tdentiies Gie DRAM, DRAMe are numbercd siarting with zere.
Return Welue Iovieer ermor code.
Exampils sTaTs = DMMSaatTow:ai{dh;
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9.0 Maintenance

Warning

These servive insimadiens nre for ose by qualified persooned ealy, To svuid elecirle shock. de noet perforo
any procedures in this seelion unbess yoo are qualified to do so.

This scotion prosents maintenancs v oo e the 55020000 Tt inelodes o prriunmanee s and describes the
calibration procodurs.

Test equipment recomunzodesd G e pecfimanee teat and calibration is Lsted below. TF the recommenid

squipmens is not availasle, spiproenl that e the indicgted minimun specilicationg may =2 substinted. In
generzl, the calibrution equipment shoul be i Teesl Four times mose acoovats toan he Sh-20 10 specifications.

Table 0.1, Esgomenendeid Test Bauisaicnt

Tnstrament Type Minimum Specifica s Borommended Prloclel

T 'E.-"nitag: Fange: =220V
Vaoltage Accuracy: 23 ppm

AL Voltgae Range: {-230%
Wilkaze Aceurany [025%

lulti-Function Calibratoer Feslalianve Wi 1-10 W02 Fluke 5500 hulii-Prioduy
Besisbancs Sccaracy: 70 ppin Calibres

1 Carrent Range: -2.24
Current Accuraes: DU R

ML Carrent Baoge; 50 00 - 2004

Lourrenl Accursey: 0L T8
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9.1 Performance Tests

This fost comperc: the porfrmance of the 38-2010 with the specifizations given in Seclicn 2. The et =
recommicnded 85 an accoptancs test when the imstrument s Orsl receivad, and &s 8 veriticaton aller pesfarming the
callration procedure. Ta ensure propar performance. the tesd musl be perfuroed aeith de SM-2010 meskalles o a
praiunil coanpuden, with te covcrs en. The amibicnt temperamnme must be helwesn 570 10 28°C, Allow 1he
SA-20 10 oo vraim wp ene-half howr before porforming uny of the el Afler warm g, pertonm the Awde %l
funetion with all iupat cannections remaved from the DM, {The AntoCal fonction shoeld be perlomuel a least
emae per monih. o iF pover b the DM i cveled OFFORY The defanlt reading rate of the SB-20 10 skould he
eazd in cach toat.

4.2 DC Voltage Test

[ folleving procedore may he wied to vority the accurney of she DOV [uniion:

T8 wow have not doie 30, install the SM-2010 and ploes the covers buck omn to fhe comprlzr. Ensore thet the
compmner hag leen on for at least one-half hour, with the covers oo, belore condaciing this test.

2. Apply the felowing DC veliugres do the %, 0 11 & Lk tecpunals. Cheek foosoe dat the displaved readice en the
EM-Z000 s within the tolerrmces Jisted,

Tuode 9-1. I Yokt Tes)

Siep Rangc { Tnput Ainimum Fending Mugimum Feading

1 230 mY (Y () L a0 mv

T TR 90y | #5988 my 190,12 m%

; 2 mY -lenmy 18085 mV SO0 Ll oW

4 e RS | 8007 v 19008 v 3

5 | =5 Y -LRRRE Y LR Y

5 Y CEi 2089 W 12011 ¥

T RN -1 BERTOR Sy

& 230V 150 Y 15000 TS

D 250y TR Y ETET SRR |

Signametrics et



2.3 Resistance Test

Tz Fallowing proecdure moy b owsed e verify the accemee of the Resistaoos lunction.

L. If yen hawe not done so, install e 8312010 aod phace he covers bagck oa o the compuler. Ensore thist U
COMmpLULET s been an for at least one-ball hoar, with the covers on, hetore consdueiing diis tesl.

2. Comnct the S%1-2000 W00 HI & Loy terminals to the calibrator T & TO Oulpols . Carpor $08 s
calibrator, Allaw the Eh-2013 to settle For a few aeconds, shon the TR test bewds logether, and perlomn te
Refative fuetion, {This effectively nulls cut the leod nesistance of your cabling 10 you are nsing i ks 35004
Calibrazar, the 2-Wire Compensatinn feature will give o more acearaee Z-wire oluns meagurement. S the Flake
S50 Chporvdior's Memmiad tor Luther instmictions. )

3. Apply ine follewing Resistance ealies i the ¥, 00 HL & Lerierminals. Check o see tiar the disploved resding
on the SM20T0 5 warhin the oierances Lsied

Tahle 42 Hesisrace Test

E’Ep Bumre Trpuk Nlinimum Exuding, Aanimum Beading,

1 DAsn L) IRLILED RN R (R ERYC RN

2.5 kgl KT N L0 kg

1 23 ki 0 kik Q002 ] DG

4 254 hia T kL2 9,00 ki 100,10 kL)

3 2 5 KA 1 L2 Q0078 kL1 10022 kidd '
& A% W0 10 A352 TEIY MY 1102 Bl

L8]]
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9.4 AC Voltage Test

The fallaweing procedune may be used to werify the accoracy of the ACY funaticn:

Lo Ty harve not done 2o, estall the 5822000 qod plece the covers back oo to the compurer. Ensure that the

ceanpieer has oeon on for 2t lessl one-hall houe, with the sovers o, Bofore condactiog s tes.

2 Apply be following AC valcages o the %, 03 UL & LEY (prminals. Check to soo that rhe displaved veading on e
SRA-2000 s within he |olemenocs listed.

Tablz -3, Wid=F rauensy A Vollapee Tess

R TTIE S g

All nputs are w1 400 Hz.

Stop Tanee ozt Minimum Kemling Muximum Reading

! TS mY LomV Y mY 1040 my

2 250 mV B0 my B8y LMLoY

3 15V 0% | DAEFTT Y | 06T

x 4.2% 1.5 LEETY Lalanw
R =5 I¥ A L0253 ¥

T | 25Y 1% EXES 14150 v

! 250V [0K3 37TV 1033 %
| e 230 P19 N 13870 1905k

Cable 94, Hivk-Frequency AC Valtagz Tesis
Al ioputs arc az 20 kHzT.

Eop Tanpe . i “innmnn Heiding Meximum Beading
I 250wV T 057 mV 1043 mY¥
2 __.'_’ﬁlll'm\" La0 m% | 18813 m¥ 19187 my

g 2.5 41w ILEEGT 01937

] 250 1.9 EARAT Y HLHIE TR
fi 23y Y | D563 v | LusT ¥

il F AV 18 R8T IR

b i 230V RS Q65V AT

Kl EE 190 v LR&ST W 19063 W

14
)




9.5 DC Current Test

The Lollgw ing, procedune may be vsesd noverify the securiey ul the TCT fuoeiion:

I. 1 vou bives mof dane 50, insiall the SP-201G and place (e cnvers back on w U computer, Fnsoee tat the

coempucer has been on for at least one-hald boue, with the covers un, koforz comducling this test.

2. Memeva ol comoections from the Sh4-2010 inpats. Selact the 1301 funetor. Alow the SM-20010 w wettle for 2

few szconds, aod pertorm the Relative tinetion with no exermal conncetions w e TN

1. Apply the Gollewng T30 curvents (o 1he Cureent Tuput HL & LO crminale. Check o 5oz tha thie displayed

reading om che SR=20110 i wicthin the oleraoees lised

Luble 9-% TR Current lest

Stop | e I puai Minimim Reeding hlaximm Besding
[ | 25ma & ImA [open) 0005 i D00 11

2 TEmA I A H905E mA | G0 ma

K] 25 ma 0 mA (open) 0002 o 002 mh

q 73 mA T l0mA GUEE A 1002 mA

5 23limA A fupend =AM A 0 A

ﬁ. 250 A 100 mA B AT A ELETY

T 234 D oA (opent SO0E A 0000z A

= [23a L& [nonE A ~ 1oz a

9.6 AC Current Test

The Collowing proccdung may o wsel woverife the accuragy of the AT functica:

Do T you biave oul done s, install the SM-24000 and plaec the covers back on to the computer, Lesire rhac tic

ceempuier feas heenon foe &t Least ope-hall houe, with the eovers on, belore conducting chis res

2. Remove all conoestives fion the 38-2010 wopuls, Select the ACL fupchon, Antorange.

3. Apple e Mullesaing AC curreats o the Cloreeent Topat H1 & Ly tecminals.

ressdimg o the 539-2000 iz within the tolerances listed.

Takle D=5, AC Current Test

All Inputs ure a1 KH2

Chock osew tha the displaved

Atop Bangs ! laput Mivdoema Reading, baxmum Keading
| 5 mA 0.l mA 00471 mA 014020 =n

2 TimA 1ma IR .07 10 ma

3 75 M Lo 0877 A 0029 A

1 25 A M ma F.890 L T 170 i

b 1EmA 10 ma 371 oL, L s

8 230 ma [ mA | D8 A Nnma

T TEA 100 mA TEHE 01020 A

8 254 LA ORI A LA

o
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9.7 Frequency Counter Test (SM-2010CT only)

The Tollowing procedure oy be used to verify the accoracy of the Frequency Counter:

I 1L wou have oot done so, stabl the 8M-200 0 and place the covers Back on to the compmrter. Ensure that the
compater has teen an fow at least onc-hallhoor, wilh the sovers oo, beluee comlugting his besi.

2. Heleps the ACY funciion. autaronze. Tur Feeg on.

3 apply the foellowing AC voltogees to the ¥, 0 HI & LD eeminals. Check to gee that the displaved reading on the
ER-IN s within the tolerances Jisted. The signal source should be & diswoction fiee sine wave or preferably
BLJLITE Wi,

Tahle 0-7. ACY Fregqueney Connler Lest

Step Rance | Tnput sdinimum £ ounter *Maximum Caunrer |
IR eswdingg | Ratugdings
| TE0 my 00wV, 40 Hz 50088 Tz BRI
- R % % 77 ke %, A e 30052 Hy 0,008 Hx
3 25Y 10V, 40 Hz | B | L | 30,0408 He
1 250Y LonY, 40 Hz 30,002 He A1.00% L
R L 2.5%, 100 kHz | 99.43% kHz TG kIl
| a IR 25V 100kl Iz o0 3R kHz |01 kA7

4. Rernove the inpuls rom the ¥, £1 HIL & LO terminala.
5. s2iect the ACH Tunctivn, autosmee. Tum Freg oo,
&, Apply tac following AL curigils 19 1he Corcend Lopat HI & LO terminals. Chogk te see that the displayed

reading on the ShA-200 040 i within The Wolerioees Listed.

Tahle B8 ACH Frequency Counter Tost

e

| ':.'ili.‘-p ' Baoee | Input inamnn Ceonnlar Mg touen Lounter
f Reading Teading
1 2.5 mA 330 oA, d0 1. FHHEZ Ha 40.00% Hz et
2 ISmA S 15mA, 40 HE S0 He SO F)s
3 150 mA | 150 mA, 4T 34 002 Hz 40,008 Az
Sipmamcrries ri




9.8 Calibration

The SM=E0ED arnd SWA-200 00T do ool have any mechaoel wdjostmenns. Al calilration is done "clased case”™ wilh
the wovers on, ullizing calibracion coostaors cather thun adjusiments, Thers e o seviceablc paits in the wnie.
Under no circumstanes shonld the covers bo removed. This is very mmportant, e both safety and proper opcration
of the vnit.

Each Sh-2310 Dh® nzes its own interal calibracion rzcord to ensure the sccurtacy of its funciions and ranges.
The incemnal calibeation cecord ineludes identitivstion nemmbec, caltbrlion dace, and calihration constamts foc wl
Dk rangza. For mast timctous. the calisration constamts ure scile Gactor and offser erms that solve the

v~ mx — b" equution for each raoge Ao input "a" is cocecied using @ scale Geoor tarm "m" and an offset eem b
thiz mives the desired DBAM resding, "y,

Far toe AC tuncrivna. there is o third paremeter that Tepreseads a digital cude feon 0 to 15 thar contralz the high
frequency perfonnance of cach AC fuocton. A Larpee vidue, 20 15, ciuses e Inegquency sesponse 0 ga j.

The fmernal calibration recoed 15 created by perfonming an cxtemal calibradon. The reoerud calibrilon almeilboo
consists 0l applying ey iypoc value to the TOAAR followed by an input valoe oear the top ot each caoge.
Clalibration of your S%-2010 is best porformed using calibration sotheare availabie (fom Sigmametrics, Calibrataon
qervice is also available trom Simnamermics for o nominal chanre,

Mo The function AutoCal pesforms a Syatem Calibration of the DB s anilog-lo=digital convecier, anel does
notwrite inta the intemal calibration ecord. AweaCal muse be pecformesd we least ence per monsh. o i2 power is
cveled OTFECI o the Tihdhd, with all input canncetions remerecd from the Thibd, 1t does not regquire any exterool
stimmitlus and rakes less than a second oo pzrfionm.

10.0 Warranty and Service

The 5312018 35 wormunted Lor o pericdd of one veir Som dile of cusiomer purchiss,

it waLr Lnil rt:.:,]u'in;'\,' r:p:l.h' OT l:iI|1|'II'.1|i|:h‘!I.l cunlicl vour !‘;iign::mt:lnuu I'I:‘]}T-E!-il:‘:rlt!“'l.'ﬂ. | here sire iy user sereiceah e
pitrts within the 53S0, Bemovil of any of ihe Tour sxtecnal shiehls will iovslidiate ponr wirmoly. For

iM-wysTTanty CepRins, ¥ou must ohliin 2 e mitecials autherization (BMA Y fom Signimerics priar ke relminzs
WOLID ozt

&l Sipnmafeics
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




